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A multifaceted diagnostic approach to pathological diagnosis of 
corneal infection
Austin Nakatsuka1, 2, Juan Ortiz3,  
Patricia Chevez-Barrios3. 1OPHTHALMOLOGY, UTMB, Galveston, 
TX; 2OPHTHALMOLOGY, Methodist Hospital, Houston, TX; 
3Pathology, Methodist Hospital, Houston, TX.
Purpose: This study was done to evaluate the effectiveness of a 
multifaceted diagnostic approach of corneal infections, comparing 
diagnostic techniques including scrape cytology, multiplex PCR and 
corneal cultures.
Methods: We examined corneal washings from 47 eyes obtained 
from January 2015 to November 2016. Corneal scrapings were 
obtained and smeared onto glass slides. A swab of lesion was put 
in universal transport media for viral cultures and cultures plates if 
needed. One slide of scrapings was stained with PAS, other slides 
were stained with other special stains depending on PAS findings, and 
a liquid based cytology (ThinPrep®) and cell block were prepared 
if transport media was available. Multiplex PCR (targeting HSV-
1, HSV-2, VZV, CMV) was performed. Results were compared to 
culture results.
Results: In 14 cases, culture was determined to be superior to 
cytology in detection of likely cause of corneal infection. Of these 
cases, 4 detected Propionibacterium acnes, an organism not detected 
in cytology. In 23 cases, cytology was superior to culture in the 
final diagnosis, with 3 cases of Microsporidium detected solely by 
cytology and 4 of 10 cases of Acanthamoeba detected by cytology 
with negative cultures. In 8 cases, cytology and cultures correlated 
in final diagnosis, 1 case was indeterminate, and in 1 case multiplex 
PCR detected virus not detected on cytology or cultures. Multiplex 
PCR was performed on 12 cases and was found to be positive in 4 
cases, all of which were HSV-1, correlating with cytology findings in 
3 of these cases.
Conclusions: A multifaceted diagnostic approach is recommended 
for accurate diagnosis of corneal infections as some organisms may 
not be detected by cultures alone. Thus, adequate planning prior to 
obtaining samples is ideal to minimize false negative results. Culture 
appears to be superior to cytology in detection of bacterial organisms 
but other causes of corneal infections, such as Microsporidium and 
Acanthamoeba, are better detected with cytology. Correlation of 
cytology and cultures helps to differentiate contaminants from true 
infective processes. Multiplex PCR from corneal scrapings show 
good specificity for the targeted organisms, however further studies 
are required to increase the targeted spectrum. We recommend 
triaging the sample, aiming to better utilize the amount of tissue 
obtained including cytopathologic evaluation when possible.
Commercial Relationships: Austin Nakatsuka, None; Juan Ortiz, 
None; Patricia Chevez-Barrios, None
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The relationship of cigarette smoking and alcohol use with 
dysplasia grade in ocular surface squamous neoplasia
Alison Early, Thomas Mauger, Craig Miller, Sarah Adelson. 
Department of Ophthalmology, The Ohio State University, 
Columbus, OH.

Purpose: To evaluate smoking and alcohol use as risk factors 
for higher grade dysplasia in a population of patients with 
histopathologically proven ocular surface squamous neoplasia.
Methods: Retrospective chart review of data extracted from a 
database comprised of demographic information and medical 
diagnosis information based on International Classification of Disease 
(ICD-9) codes. Outcome measures were analyzed using the Wilcoxon 
two-sided test, a non-parametric t-test.
Results: Database review yielded 35 patients with OSSN lesions 
proven by histopathological analysis. The mean age was 64.51 years 
with standard deviation 17.54 years. Patients were 28.57% female 
and 71.43% male. Nearly all patients were White (88.57%), with 
5.71% African American, 2.86% Hispanic, and 2.86% Other. There 
was no significant difference in dysplasia grade between smokers and 
non-smokers (p=0.7044), those who use alcohol versus do not use 
alcohol (p=0.2470), those who use tobacco and alcohol versus those 
who do not (p=0.5117), and who use either tobacco or alcohol versus 
those who do not (p=0.8259).
Conclusions: No statistically significant relationship was found 
between high grade dysplasia and cigarette smoking, alcohol use, or 
both cigarette smoking and alcohol use.
Commercial Relationships: Alison Early, None; Thomas Mauger, 
None; Craig Miller, None; Sarah Adelson, None
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Whole Exome Sequencing of Conjunctival Melanoma
Swarup S. Swaminathan1, David Sant2, Gaofeng Wang1, 2, 
Anat Galor1, 3, Sander R. Dubovy1, Carol Karp1. 1Bascom Palmer 
Eye Institute, Miami, FL; 2John P. Hussman Institute for Human 
Genomics, Miami, FL; 3Miami Veteran Affairs Medical Center, 
Miami, FL.
Purpose: We characterized genomic mutations present in a series 
of conjunctival melanomas in order to determine whether these 
malignancies are similar to uveal or skin melanomas. To our 
knowledge, this was the first whole exome sequencing (WXS) 
study of conjunctival melanomas, a technique that is unbiased in its 
evaluation of genomic mutations.
Methods: Patients with excised melanomas between 2006 and 2012 
were identified. Formalin-fixed tissue was sent for WXS from a 
series of 6 patients. Mutation hotspots were identified using Sanger 
sequencing. Large proteins were excluded due to their high proclivity 
for random mutations.
Results: In all 6 samples, mutations were noted in several genes 
associated with skin melanomas, such as BRAF, EGFR, APC, NF1, 
and FAT4. In addition, several genes not previously implicated in 
conjunctival melanomas were identified, including MYH1, MYH2, 
MXRA5, TENM2, and TRPM2. These proteins are implicated 
in extracellular matrix remodeling. All six samples had missense 
mutations noted to be present in over 30% of skin melanomas. None 
of the samples contained mutations in BAP1, a known oncogene 
strongly associated with Class 2 uveal melanomas. Two of the six 
patients had BRAF mutations, both who had recurrences and required 
further therapy.
Conclusions: Conjunctival melanomas appear to have a genetic 
profile more similar to skin melanomas rather than uveal melanomas. 
Several novel mutations have been identified using WXS. Further 
studies with larger sample sizes are required to confirm these 
findings, and to evaluate whether more aggressive tumors are 
correlated with specific mutations.
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MAPkinase and PI3K/mTOR pathways inhibition in conjunctival 
melanoma
Ikram E. El-Zaoui1, Michael Nicolas2, Rosanna Pescini Gobert1, 
Donata Rimoldi4, Serge Leyraz3, Carlo Rivolta1, Alexandre Moulin2. 
1Department of Medical Genetics, University of Lausanne, Lausanne, 
Switzerland; 2Department of Ophthalmology, University of Lausanne, 
Switzerland, ules-Gonin Eye Hospital, Lausanne, Switzerland; 
3Department of Oncology, Lausanne, Switzerland; 4Ludwig Institute 
for Cancer Research, Lausanne, Switzerland.
Purpose: Evidence suggests that conjunctival and cutaneous 
melanoma partially share similar genetic alterations. Considering 
the presence of BRAF and NRAS mutations in conjunctival 
melanoma, we have previously demonstrated ex vivo a significant 
activation of the Mitogen-activated protein kinase (MAPK) and the 
Phosphoinositide 3 kinase (PI3K/mTOR) pathways in conjunctival 
melanoma compared to conjunctival naevi. We now explore the 
inhibition of these pathways in three conjunctival melanoma cell 
lines.
Methods: Three conjunctival melanoma cell lines were used: 
CRMM1, carrying the p.V600E mutation in BRAF, CRMM2, 
harboring the p.Q61L NRAS mutation, and T1527A, a conjunctival 
melanoma cell line with no mutations in these genes that was 
recently established by us. WST-1 assays were performed to assess 
cytotoxicity with a BRAF inhibitor (PLX032), two MEK inhibitors 
(AZD6244 and GSK1120212), PI3K inhibitor (GDC-0941) and a 
dual PI3K/mTOR inhibitor (BEZ235). Viability was determined by 
Tryptan blue assays. Phosphorylation of ERK, MEK and S6 was 
tested by western blots.
Results: CRMM1 cells were relatively more sensitive to all inhibitors 
than CRMM2. In addition, CRMM2 cells were also sensitive to 
the dual PI3K/mTOR inhibitors at low concentration (LC50 10 
µM). T1527A cells showed little sensitivity to these treatments 

(LC50 >1 mM). Cytotoxicity was observed with all inhibitors at 
high concentrations for all cell lines. Furthermore, western blot 
experiments showed that all drugs inhibited the phosphorylation of 
their specific target proteins in a dose-dependent manner.
Conclusions: Our results confirm the sensitivity of conjunctival 
melanoma cell lines to selective inhibition of either the MAPK or the 
PI3K/mTOR pathways. However these treatments do not appear to 
affect the growth of a BRAF/NRAS wild type cell line (T1527A).
Commercial Relationships: Ikram E. El-Zaoui; Michael Nicolas, 
None; Rosanna Pescini Gobert, None; Donata Rimoldi, None; 
Serge Leyraz, None; Carlo Rivolta, None; Alexandre Moulin, 
None
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The Histopathology and the Pathogenesis of Floppy Eyelid 
Syndrome
Henry Chen1, 2, Seymour Brownstein1, 2, David R. Jordan1, 
Michel J. Belliveau1, Steven Gilberg1, Codrin Iacob3, Paula Blanco2, 
James Farmer2. 1Ophthalmology, University of Ottawa, Ottawa, ON, 
Canada; 2Pathology & Laboratory Medicine, University of Ottawa, 
Ottawa, ON, Canada; 3Pathology, New York Eye and Ear Infirmary, 
New York, NY.
Purpose: Floppy eyelid syndrome (FES) is an uncommon, but 
distressing condition, characterized by a constellation of symptoms 
and signs that include an easily everted upper eyelid, papillary 
conjunctivitis, nonspecific ocular irritation, and a rubbery, malleable 
eyelid. The pathogenesis of FES has not been fully elucidated. 
We performed an observational case series to further explore the 
pathogenesis of FES by studying the degree of association of adipose 
tissue accumulation, loss of elastic tissue, and scarring in the tarsus.
Methods: Twenty specimens of FES were obtained from the Ocular 
Pathology Registry of the University of Ottawa Sections from 
each formalin-fixed paraffin-embedded specimen were stained 
with hematoxylin and eosin, periodic acid-schiff stain, Masson’s 
trichrome, Verhoeff-Van Gieson elastica, and S100. Each slide was 
analyzed by light microscopy. Scores of 0 to 4+ were assigned for 
the number of adipocytes, amount of elastic tissue, and degree of 
fibrovascular scarring in the tarsus. In each specimen, the number of 
adipocytes can readily be counted, while the degree of changes in the 
elastic tissue and amount of fibrovascular scarring were compared to 
selected test slides. Specimens of eyelids with a normal tarsus served 
as controls. Furthermore, we evaluated the impact of age and gender 
on our results in both groups of patients.
Results: The number of adipocytes was significantly higher for the 
FES specimens compared to the controls (p <0.05). The amount of 
elastic tissue in the FES specimens were significantly lower and 
found to be mainly present around the Meibomian glands. There 
was increased fibrovascular scarring within the tarsus in the FES 
specimens compared to the controls.
Conclusions: Our study documents the presence of increased 
adipocytes, decreased elastic tissue, and the presence of fibrovascular 
scarring and their potential role in the pathogenesis of FES. Our 
results further characterizes the pathological processes involved in 
FES.
Commercial Relationships: Henry Chen, None; 
Seymour Brownstein, None; David R. Jordan, None; 
Michel J. Belliveau, None; Steven Gilberg, None; Codrin Iacob, 
None; Paula Blanco, None; James Farmer, None
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The Association Between Ocular Surface Squamous Neoplasia 
and Human Papilloma Virus in HIV Sero-positive Mozambicans
Nosaibah Hariri1, 2, Vivian Snyder1, Faris Hashem3, 4, 
Carla Carrilho5, 6, Peter J. Kobalka7, Wilson O. Lin8, Yu-
Tsueng Liu9, Eliane S. Gudo6, Evelia Marole10, Yolanda Zambujo10, 
Robert T. Schooley11, Jonathan Lin1, 3. 1Pathology, University of 
California, San Diego, La Jolla, CA; 2Pathology, University of Tabuk, 
Tabuk, Saudi Arabia; 3Ophthalmology, University of California, 
San Diego, La Jolla, CA; 4Ophthalmology, University of Tabuk, 
Tabuk, Saudi Arabia; 5Pathology, Eduardo Mondlane University, 
Maputo, Mozambique; 6Pathology, Maputo Central Hospital, Maputo, 
Mozambique; 7Cytopathology, The Cleveland Clinic, Cleveland, 
OH; 8University of California, San Diego, La Jolla, CA; 9School 
of Medicine, University of California, San Diego, La Jolla, CA; 
10Ophthalmology, Maputo Central Hospital, Maputo, Mozambique; 
11Medicine, University of California, San Diego, La Jolla, CA.
Purpose: The role of Human papilloma virus (HPV) in ocular surface 
squamous neoplasia (OSSN) from HIV sero-positive (HSP) patients 
is controversial. Our hypothesis was that OSSN in HSP patients 
would be driven by HPV and thus would demonstrate p16 expression, 
a well-established biomarker of HPV-associated squamous 
neoplasms. We studied the hypothesis by retrospectively surveying 
OSSN from a large HIV sero-positive cohort from Mozambique.
Methods: A total of 75 patients from Mozambique were selected. 
Forty-seven were female and 28 were male. The age ranged from 21 
to 70. Formalin fixed, paraffin-embedded tissue blocks from biopsies 
and resections were cut and stained with hematoxylin and eosin 
(H&E). We reviewed the H&E slides and assigned diagnoses. All 
cases were evaluated with p16 immunohistochemistry. Cases were 
classified as positive when the neoplastic cells showed strong nuclear 
and cytoplasmic expression. These cases were further subdivided by 
HIV status, diagnosis, gender, and age and analyzed for trends.
Results: Conjunctival intraepithelial neoplasia (CIN) was the 
diagnosis in 22 (29%) patients, and 51 (68%) were diagnosed with 
invasive squamous cell carcinoma (SCC). The remaining 2 (3%) 
cases had benign diagnoses. Sixty-three (84%) patients were HIV-
positive and 12 (16%) were HIV-negative. Sixty-one (81%) cases 
were negative for p16, and 14 (19%) were positive. Of the HIV-
positive cases, 19% were p16 positive; 17% of the HIV-negative 
cases were p16 positive. Only 5% of the CIN cases were p16 
positive, while 34% of the SCC cases were positive.
Conclusions: Contrary to other studies, we found no association 
between p16 expression and OSSN in our Mozambican cohort. 
Additionally, there was no statistically significant difference between 
p16 reactivity in HIV-positive and negative patients (19% and 17%, 
respectively).
Interestingly, there was a significant difference in p16 positive CIN 
cases (5%) and p16 positive SCC cases (34%).
Commercial Relationships: Nosaibah Hariri, None; 
Vivian Snyder, None; Faris Hashem, None; Carla Carrilho, None; 
Peter J. Kobalka, None; Wilson O. Lin, None;  
Yu-Tsueng Liu, None; Eliane S. Gudo, None; Evelia Marole, 
None; Yolanda Zambujo, None; Robert T. Schooley, None; 
Jonathan Lin, None
Support: UCSD Vision Core Research Grant still P30EY022589
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Hepatitis C-associated ocular surface squamous neoplasia
Nahyoung G. Lee4, 5, Angie Sanchez3, 5, Anna Stagner2, 5, 
Catherine J. Choi1. 1Ophthalmology, Bascom Palmer Eye Institute, 
Miami, FL; 2Pathology, Massachusetts General Hospital, Boston, 
MA; 3Schepens Eye Research Institute, Boston, MA; 4Massachusetts 
Eye and Ear Infirmary, Boston, MA; 5Harvard Medical School, 
Boston, MA.
Purpose: To describe a case of hepatitis C virus (HCV)-associated 
ocular surface squamous neoplasia (OSSN).
Methods: Hepatitis C immunofluorescence studies were performed 
on an ocular surface squamous cell carcinoma to demonstrate an 
association between the virus and the tumor.
Results: An 82 year-old Vietnamese woman with a history of 
chronic HCV infection presented with a 2-week history of bleeding 
from the right eye. She had a prior history of amblyopia, corneal 
neovascularization secondary to radial keratotomy, and cataract 
surgery with a complicated post-operative course resulting in 
pseudophakic bullous keratopathy.
Examination revealed light perception vision, right upper lid ptosis, 
right hypotropia, and a large vascular, gelatinous mass along the 
superior bulbar conjunctiva and cornea extending into the superior 
fornix (Figure1). There was active bleeding from the nasal aspect 
of the mass. MRI of the orbits revealed a 3.1 cm x 1.0 cm x 1.5 cm 
soft tissue mass of the preseptal orbit with focal hemorrhages and no 
evidence of postseptal, intraocular, or perineural involvement.
The patient first underwent an incisional biopsy, which revealed a 
poorly differentiated squamous cell carcinoma (SCC) with basaloid 
and acantholytic features without evidence of mucin. Decision was 
made to attempt a globe-sparing resection but after resection of the 
remaining superior conjunctival mass, the underlying sclera and 
cornea were also noted to be grossly abnormal and enucleation was 
performed. All rectus and oblique muscles were transected 5mm 
from the insertion. Pathological examination of the globe revealed 
central corneal ulceration with infiltration of tumor cells at the limbus 
through mid stroma, suggesting a likely corneal origin. 
In addition, given the patient’s history of chronic HCV infection, anti-
HCV core antibody immuno-staining was performed. The immuno-
staining revealed abundant cytoplasmic HCV viral particles (Figure 
2 lower panel) compared to negative control (Figure 2 upper panel), 
confirming the association between the virus and the malignancy.
Conclusions: In conclusion, this is an atypical presentation of a large 
OSSN presenting as an anterior orbital mass. While associations 
between OSSN and HIV and HPV, and between head and neck SCC 
and HCV are known, this is the first demonstration of HCV particles 
within OSSN. Thus, the HCV may also potentially be a viral risk 
factor for developing OSSN.
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Triazole antifungal agents promote UV-induced DNA damage by 
increasing oxidative stress
Iga N. Gray1, Michael Gober2, Hasan Bashir1, Andrew Huang2, 
JiLon Li2, Christine Marshall2, Ridky Todd2, Seykora John2, 
Vivian Lee1, 2. 1Ophthalmology, Perelman School of Medicine, 
Philadelphia, PA; 2Dermatology, Perelman School of Medicine, 
Philadelphia, PA.
Purpose: Immunosuppression often necessitates long-term use 
of antimicrobial agents to prevent life-threatening infections like 
aspergillosis. Voriconazole (Vcz), a second-generation triazole 
antifungal agent, is commonly used as first-line prophylactic therapy. 

Vcz is associated with an increased incidence of photodistributed 
squamous cell carcinoma (SCC). Eyelid cancers account for 5-10% 
of all cutaneous malignancies with basal cell and SCCs being most 
common. The strong photo-distribution of Vcz-induced SCCs 
suggests UV-related tumorigenesis. To understand the tumorigenic 
effect of Vcz, we performed in vitro studies to investigate the 
mechanism underlying Vcz-induced cSCC development.
Methods: Primary human keratinocytes (PHKs) were cultured 
with 25uM Vcz, fluconazole (Fcz), or vehicle (DMSO) for 24 
hours; and exposed to UV irradiation at 25mJ/cm2. Single cell gel 
electrophoresis (Comet Assay) was used to assess DNA strand breaks 
pre- and post-UV exposure. Protein cell extracts were collected, and 
pp53BP1 and pp38MAPK levels were measured by western blotting 
using capillary electrophoresis. Levels of nuclear 8-oxo-dG in PHKs 
exposed to UV and/or Vcz were assayed by immunofluorescence. 
Cyclobutane pyrimidine dimer (CPD) quantification was performed 
by in-situ western blot analysis using a Licor Odyssey infrared 
scanner. Amplex Red Catalase assay kit was used to measure catalase 
activity.
Results: Vcz-treated, UV-irradiated PHKs exhibited significantly 
increased DNA damage (p < 0.001) by comet assay compared to 
controls. Levels of pp53BP1 and pp38MAPK, biomarkers for DNA 
damage, were increased in both Vcz- and Fcz-treated cells compared 
to control cells. Treatment with either Vcz or Fcz led to significant 
(P<0.01) increases in 8-oxoG formation, an oxidative stress marker. 
Interestingly, no changes in formation or repair of CPD were 
detected. Instead, in vitro catalase assays showed that Vcz directly 
inhibits the enzyme independent of UV exposure.
Conclusions: Collectively, our data supports the conclusion that Vcz 
and its first generation counterpart Fcz promotes UV-induced DNA 
damage by increasing oxidative stress. Although there are no reports 
of increased SCC associated with Fcz, our data suggests prolonged 
use of Fcz could promote UV-induced DNA damage and increase the 
risk of SCC.
Commercial Relationships: Iga N. Gray, None; Michael Gober, 
None; Hasan Bashir, None; Andrew Huang, None; JiLon Li, 
None; Christine Marshall, None; Ridky Todd, None; 
Seykora John, None; Vivian Lee, None
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Recurrent squamous cell carcinoma with orbital invasion in the 
setting of immunosuppression following organ transplants – Case 
Series
Joshua Jones1, Sarah Alshami1, Jason Sokol1, Kiran Kakarala2, 
Lisa Shnayder2. 1Ophthalmology, University of Kansas Medical 
Center, Roeland Park, KS; 2University of Kansas Medical Center, 
Kansas City, KS.
Purpose: This is a case series reporting four cases of patients who 
presented with recurrent squamous cell carcinoma (SQCCA) with 
orbital invasion in the setting of immunosuppression following 
organ transplant. In transplant patients, eyelid SQCCA is more 
common than basal cell carcinoma due to immunosuppression, with 
a recurrence rate of approximately 50%. Orbital invasion is a rare 
but serious complication of SQCCA requiring exenteration and is 
more likely to occur if treatment is delayed. Patients on chronic 
immunosuppression develop more aggressive SQCCA compared to 
the immunocompetent population, resulting in a significant burden on 
the quality of life and overall survival.
Methods: Charts from a university teaching hospital were analyzed, 
after institutional review board approval, consisting of four patients 
who underwent surgical resection, some radical, for treatment of 
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recurrent squamous cell carcinoma following immunosuppressive 
therapy for transplants between 2011 and 2016.
Results: In our case series the average patient age was 62 years 
old, 2 were male and 2 were female. One patient was deceased at 
the time of retrospective review due to metastatic disease. Each 
patient had a different type of transplant such as heart, liver, kidney, 
or bone marrow. The average time at initial diagnosis of recurrent 
squamous cell carcinoma was 6.3 years following initiation of anti-
graft medication (9 months - 11 years), which included cyclosporine, 
tacrolimus, or mycophenolate.
Conclusions: SQCCA is a significant cause of morbidity and 
mortality for patients on long term immunosuppression following 
otherwise successful transplants. In our case series of 4 patients, 50% 
required life saving radical surgical resection, including exenteration. 
Even with a successful surgery the rate of mortality is high given the 
extent of invasion. Our findings confirm what previous studies have 
shown, that these patients need to be monitored closely for signs of 
peri-orbital malignancy and treatment should not be delayed given 
the high rates of recurrence and tissue invasion.

Large right upper eyelid lesions which required exenteration 
following positive biopsy for squamous cell carcinoma.

Axial T1 CT with contrast showing the large heterogeneous mass 
along the right upper eyelid.
Commercial Relationships: Joshua Jones, None; Sarah Alshami, 
None; Jason Sokol, None; Kiran Kakarala, None; Lisa Shnayder, 
None
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Immunosuppression as a possible risk factor for interferon  
non- response in ocular surface squamous neoplasia
carolina mercado, Noy Ashkenazy, Carol Karp, Gaofeng Wang, 
Anat Galor. Bascom Palmer eye institute, Miami, FL.
Purpose: The mechanism by which ocular surface squamous 
neoplasia (OSSN) responds to topical interferon-alpha-2b (IFNα2b) 
is not known. We herein report on 3 cases of immunosuppressed 
patients whose tumors did not respond to topical IFNα2b therapy. 
The purpose of this series is to shed light on potential mechanisms of 
IFNα2b in OSSN.
Methods: Retrospective case series of 3 patients with biopsy proven 
OSSN who presented to Bascom Palmer Eye Institute and the Miami 
Veterans Affair Medical Center. They received topical IFNα2b but 
did not respond to treatment. These patients were found to have 
various causes for immunosuppression, including lymphoma on 
rituximab therapy, leukemia, and multiple myeloma.
Results: Three white, immunosuppressed males (mean age 70 years, 
range 66- 76) were diagnosed with OSSN. Topical IFNα2b 1 million 
units/ml was started four times a day and utilized for a mean of 5 
months (range 2-7 months) without adequate response (Figure 1). 
All patients were then switched to 5-fluorouracil (5-FU). Successful 
eradication of OSSN was achieved in one case, and improvement 
of OSSN in another. The latter patient was switched to mitomycin 
C (MMC) with subsequent resolution of OSSN. Clinical efficacy of 
5-FU in the third case remains in progress.
Conclusions: These cases suggest that an intact immune system may 
be an important link between IFNα2b therapy and tumor resolution. 
As such, topical IFNα2b may not be an optimal choice in patients 
with underlying immunosuppression. It may be more effective in this 
patient population to switch to a non-immune modulating therapy 
such as 5-FU or MMC.
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Figure 1: Photographs of case 1 illustrating (a) a gelatinous limbal 
lesion with leukoplakia in the right eye extending from 7:30 to 10 
o’clock with 1 mm extension into the cornea, and (b) an opacity 
involving the limbus and cornea at approximately 4 o’clock in the 
left eye (black arrows). (c) Anterior segment high resolution ocular 
coherence tomography (HR-OCT) with thick hyper-reflective 
epithelium (black asterisk) and a sharp border between normal and 
abnormal epithelium (white arrow); (d, e) Following 6 months of 
IFNα2b, persistent OSSN was noted in both eyes (black arrows).
Commercial Relationships: carolina mercado, None; 
Noy Ashkenazy, None; Carol Karp, NIH Center Core Grant 
P30EY014801, RPB Unrestricted Award and Career Development 
Awards, Department of Defense (DOD- Grant#W81XWH-09-1-0675) 
The Ronald and Alicia Lepke Grant, The Lee and Claire Hager 
Grant, The Jimmy and Gaye Bryan Grant, The H. Scott Huizenga 
Grant, The Robert Baer Family Grant, The Gordon Charitable 
Foundation and the Richard Azar Family Grant (institutional grants). 
(F); Gaofeng Wang, NIH Center Core Grant P30EY014801, RPB 
Unrestricted Award and Career Development Awards, Department 
of Defense (DOD- Grant#W81XWH-09-1-0675) The Ronald and 
Alicia Lepke Grant, The Lee and Claire Hager Grant, The Jimmy 
and Gaye Bryan Grant, The H. Scott Huizenga Grant, The Robert 
Baer Family Grant, The Gordon Charitable Foundation and the 
Richard Azar Family Grant (institutional grants). (F); Anat Galor, 
NIH Center Core Grant P30EY014801, RPB Unrestricted Award 
and Career Development Awards, Department of Defense (DOD- 
Grant#W81XWH-09-1-0675) The Ronald and Alicia Lepke Grant, 
The Lee and Claire Hager Grant, The Jimmy and Gaye Bryan Grant, 
The H. Scott Huizenga Grant, The Robert Baer Family Grant, The 
Gordon Charitable Foundation and the Richard Azar Family Grant 
(institutional grants). (F)
Support: NIH Center Core Grant P30EY014801, RPB Unrestricted 
Award and Career Development Awards, Department of Defense 
(DOD- Grant#W81XWH-09-1-0675) The Ronald and Alicia Lepke 
Grant, The Lee and Claire Hager Grant, The Jimmy and Gaye Bryan 
Grant, The H. Scott Huizenga Grant, The Robert Baer Family Grant, 
The Gordon Charitable Foundation and the Richard Azar Family 
Grant (institutional grants).
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Clinicopathologic features of basal cell carcinoma of the eyelid 
with sebaceous differentiation
Taylor Nayman, Pablo Zoroquiain, Evangelina Esposito, 
Sabrina Bergeron, Carlos A. Moreira Neto, Sultan Aldrees, 
Miguel N. Burnier. McGill University Ocular Pathology Laboratory, 
MUHC, Montreal, QC, Canada.
Purpose: Basal cell carcinoma is the most frequent malignant tumor 
of the eyelids. Although it exhibits broad morphological diversity, 
histopathological diagnosis is straightforward and the treatment is 
successful in the vast majority of cases. However, some cases are 
more difficult to diagnose as they may show overlapping similarities 
to adnexal tumors. Moreover, they can also possess areas of different 
cellular lineages, such as sebaceous differentiation. In these cases, it 
is important to differentiate between BCC and sebaceous carcinoma 
because treatment management varies significantly.
Methods: Clinical information of all the cases seen between 2006-
2015 of BCC with sebaceous differentiation from the Henry C. 
Witelson Ocular Pathology Laboratory, McGill University were 
obtained and included in the analysis. All slides were re-evaluated, 
and expression of the immunohistochemical markers adipophilin, 
EMA, BRST2 and BER-Ep4 were evaluated. The clinical diagnosis, 
surgical report and follow-up information were analyzed for each 
case.
Results: Nine cases of BCC with sebaceous differentiation were 
retrieved. The mean age of the patients was 75.9 ± 13.6 years, with 
a male predominance (n=7). The most common location was the 
lower eyelid (n=8). The average lesion size was 6.4 ± 3.4 mm. All 
areas with sebaceous differentiation were positive for adipophilin, 
while EMA was positive in 6/9 of these areas. Conversely, BCC areas 
without sebaceous differentiation were negative for these markers. 
None of the cases reviewed had recurrences or metastases.
Conclusions: BCC with sebaceous differentiation should be 
recognized as a tumor that often behaves like a typical BCC. While 
sebaceous carcinoma is more common on the upper eyelid, BCC with 
sebaceous differentiation was predominantly on the lower eyelid. 
EMA and adipophilin are strong immunohistochemical markers for 
the diagnosis of the sebaceous differentiated areas.
Commercial Relationships: Taylor Nayman, None; 
Pablo Zoroquiain, None; Evangelina Esposito, None; 
Sabrina Bergeron, None; Carlos A. Moreira Neto, None; 
Sultan Aldrees, None; Miguel N. Burnier, None
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HER2 as a possible therapeutic target in squamous cell 
carcinoma of the conjunctiva
Evangelina Esposito, Pablo Zoroquiain, Ana Beatriz T. Dias, 
Flavio L. Schneider, Sonia Corredor-Casas, Miguel N. Burnier. 
Ocular Pathology, McGill University, Montreal, QC, Canada.
Purpose: Invasive squamous carcinoma (SCC) is the most 
frequent malignant neoplasia of the conjunctiva, 33% of which 
will metastasize. C-erbB-2/neu (HER2) is an oncogene associated 
with poor prognosis, metastatic potential and aggressive behavior 
in several tumors, including breast, stomach, among others. HER2 
amplification is also associated with the response to anti-HER2 
treatment. The aim of this study is to evaluate HER2 expression in 
the progression of ocular surface squamous neoplasia (OSSN) and as 
a potential therapeutical target.
Methods: Ninety-eight OSSN lesions including 17 papillomas 
(P), 27 conjunctival intraepithelial neoplasia (CIN) I, 19 CIN II, 
13 CIN III, and 11 SCC were evaluated. Eleven conjunctivas from 
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normal human eyes (NHE) were also included in the analysis. 
Immunohistochemistry was performed to analyze HER2 (clone 
29D8) expression, which was graded as follows: complete membrane 
staining in more than 10% of malignant cells (3+); week to moderate 
complete staining in more than 10% of malignant cells (2+); none 
or fewer than 10% cells staining (0 to 1+, respectively). Positive 
HER2 was considered when a score 2+ or 3+ was determined. Breast 
carcinoma with HER2 amplification was used as a positive control. 
FISH technique was performed in the positive cases to confirm 
results. Statistical analysis was performed using Fisher’s exact test.
Results: HER2 positive expression was detected in 6% of P (100% 
score 2+), 11% of CIN I (100% score 2+), 32% of CIN II (100% 
score 2+), 30% of CIN III (100% score 2+), 29% of SCC (50% 
score 2+ and 50% score 3+). Benign lesions showed lower HER2 
expression than in situ (P=0.03) and invasive tumors (P=0.02). No 
correlation between HER2 and age or tumor thickness in SCC was 
found (P>0.05).
Conclusions: HER2 is expressed in conjunctival SCC. Moreover, 
one third of SCC were graded as 2+ or 3+. These results support the 
evaluation of anti-HER2 therapy in conjunctival SCC. Pre-clinical 
trials should be performed to determine the importance of this marker 
in conjunctival SCC for predicting response to treatments targeting 
this pathway.
Commercial Relationships: Evangelina Esposito, None; 
Pablo Zoroquiain, None; Ana Beatriz T. Dias, None; 
Flavio L. Schneider, None; Sonia Corredor-Casas, None; 
Miguel N. Burnier, None
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Malignant Melanoma Presenting as Amelanotic Caruncular 
Lesion in a Child
Alexander Walters, Katie Keck, Oliver Simmons, Sarah Williams, 
Steven Cross, Rakesh Patel. University of South Carolina/ Palmetto 
Health, Columbia, SC.
Purpose: Conjunctival melanoma is a relatively rare malignant 
neoplasm and an important aspect of the differential diagnosis of 
childhood caruncular lesions. We report a case of conjunctival 
melanoma in a young boy who presented with a caruncular mass and 
discuss the diagnosis and management of conjunctival melanomas in 
children.
Methods: A 10-year-old boy of mixed ethnicity presented to our 
clinic with a flesh-colored lesion of his left caruncle that had enlarged 
over the previous 3 months. Comprehensive ophthalmic exam was 
otherwise normal. The lesion was excised and reported to be BRAF-
negative invasive melanoma arising in association with a melanocytic 
nevus with positive margins of the biopsy. Imaging revealed no 
metastasis or abnormality. The melanoma was again excised using 
no-touch technique and double freeze thaw cryotherapy. The ocular 
surface was reconstructed with an amniotic membrane graft. Sentinel 
nodes were negative by lymphoscintigraphy and sentinel node biopsy. 
Pathology of the lesion revealed residual melanoma in situ with 
pagetoid spread extending to the margins. The patient was referred 
to ocular oncology at Wills Eye Hospital for further evaluation and 
management.
Results: In children, conjunctival melanoma most commonly arises 
from conjunctival nevi. Caruncular involvement is an especially 
worrisome feature thought to be associated with greater mortality 
and morbidity. Current surgical treatment usually consists of en bloc 
removal, utilizing the “no touch” technique to decrease the risk of 
seeding. Double freeze-thaw cryotherapy as an adjuvant therapy has 
been shown to significantly decrease tumor recurrence rates. The 

lack of BRAF mutation in our patient’s lesion may suggest better 
prognosis.
Conclusions: No case reports of caruncle melanoma arising from a 
nevus in a child could be found in a literature search. Conjunctival 
melanoma should be considered in the differential diagnosis of 
pediatric patients presenting with caruncular lesions.
Commercial Relationships: Alexander Walters, None; 
Katie Keck, None; Oliver Simmons, None; Sarah Williams, None; 
Steven Cross, None; Rakesh Patel, None
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Desmoplastic Melanoma of the Periocular Region
Sudip Thakar1, Thomas Kandl1, Oded Sagiv1, Michael Tetzlaff2, 
Bita Esmaeli1. 1Plastic Surgery, The University of Texas MD 
Anderson Cancer Center, Sugar Land, TX; 2Pathology, The 
University of Texas MD Anderson Cancer Center, Houston, TX.
Purpose: Desmoplastic melanoma (DM) is a unique, rare variant of 
melanoma occurring in less than 4% of cutaneous melanomas. This 
subtype of melanoma is even more rare in the periocular region and 
often diagnosis is delayed or misdiagnosed. The goal of this report 
is to describe histologic features, clinical behavior, and treatment 
considerations for desmoplastic melanoma of the periocular region.
Methods: The medical records of two consecutive patients with 
locally advanced desmoplastic melanoma of the periocular region 
were retrospectively reviewed.
Results: Both patients presented with greater than T2b melanomas 
(8th edition AJCC criteria). Patient 1 presented with DM of the left 
lateral canthus with upper and lower eyelid involvement. Patient 2 
presented with DM of the left brow and supraorbital region and was 
also found to have nodal metastasis. In both cases, the lesions had 
been there for several years prior to the correct diagnosis. This was 
due to the amelanotic, flesh colored, inflammatory appearance of 
the lesions and also due to predominance of inflammatory cells on 
the biopsy specimens. In both patients, the presence of perineural 
invasion led to the decision to do adjuvant radiation therapy after 
wide excision and in both instances large surgical defects had to be 
repaired in the periocular region. Patient 2, with nodal metastasis, 
was also treated with an immune checkpoint inhibitor drug.
Conclusions: Our two cases add to only nine previously reported 
cases of periocular desmoplastic melanoma and highlight the 
importance of Ophthalmologists being aware of this rare variant of 
melanoma, its neurotrophic nature, and its potential to present with 
locally advanced lesions that lead to significant ocular morbidity and 
have the potential for metastasis.
Commercial Relationships: Sudip Thakar, None; Thomas Kandl, 
None; Oded Sagiv, None; Michael Tetzlaff, None; Bita Esmaeli, 
None
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Kaposi’s sarcoma of the conjunctiva and orbit
Claudia Fiorot, Jacqueline Coblentz, Gerardo Discepola, 
Sabrina Cohen, Rubens Belfort, Miguel N. Burnier. McGill 
University, Westmount, QC, Canada.
Purpose: To report two cases with rare manifestations of Kaposi’s 
sarcoma.
Methods: Description of two case reports.
Results: Case report 1: A 93-year-old caucasian male presented 
with a nodule in his left eye. His past clinical history reported 
a gastrointestinal stromal tumor treated with imatinib mesylate 
(Gleevec®). All laboratory tests were negative, including 
tests for HIV. There was no history of acquired or iatrogenic 
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immunosuppression. Best corrected visual acuity was 20/25 in both 
eyes. Ophthalmic examination was normal except for biomicroscopy 
in the left eye, which revealed conjunctival hyperemia with a 
nodule in the left inferior fornix. The patient underwent computed 
tomography of both orbits, which confirmed the conjunctival 
nodule and also showed lateral invasion to the orbit. Total excision 
of the nodule was performed and the specimen was sent for 
histopathological analysis. At low magnification, a fragment of 
conjunctiva with a subepithelial tumor was seen. The tumor was 
composed of dilated blood vessels with numerous spindle cells 
interspersed between them. There were also extensive areas of 
hemorrhage. At high magnification, the intervascular tissue was 
composed of atypical spindle cells with spindle and hyperchromatic 
nuclei. Several extravasated red blood cells were observed. 
Immunohistochemistry against Human Herpes Virus 8 was positive, 
with nuclear expression, which confirmed the diagnosis of Kaposi’s 
sarcoma. Case report 2: A 50-year-old woman presented with 
hyperemia and itching in both eyes. She was previously treated for 
leprosy. Visual acuity was 20/20 in both eyes, intraocular pressure 
was 18mmHg in the right eye and 16mmHg in the left eye, and 
fundoscopy was normal. Biomicroscopy revealed intense hyperemia 
with inferior conjunctival nodules in both eyes, which was larger in 
the right eye. She also had lesions on her tongue and palate. Serology 
was performed and was positive for HIV (CD4+ 60 cells/µL). She 
started systemic treatment and surgical excision of the nodules was 
performed. Histopathological and immunohistochemistry analysis 
confirmed the diagnosis of Kaposi’s sarcoma.
Conclusions: Although Kaposi’s sarcoma is more common in 
HIV-positive males, these case reports are a reminder that elderly 
HIV-negative men can be affected, as well as HIV-positive women. 
Despite the conjunctiva being the most affected ocular structure, it is 
always important to rule out orbital invasion.
Commercial Relationships: Claudia Fiorot, None; 
Jacqueline Coblentz, None; Gerardo Discepola, None; 
Sabrina Cohen, None; Rubens Belfort, None; Miguel N. Burnier, 
None
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Clinicopathologic Correlation of Kaposi Sarcoma involving the 
Eyelid and Conjunctiva: A Case Series
Jan P. Ulloa, Mark P. Ghassibi, Maria Paula Fernandez, 
Sander R. Dubovy. Ophthalmology, Bascom Palmer Eye Institute, 
Miami, FL.
Purpose: To report the clinicopathologic findings of 13 cases 
presenting with Kaposi Sarcoma of the eyelid and conjunctiva.
Methods: In a non-comparative, consecutive case series, the database 
of the Florida Lions Ocular Pathology Laboratory was searched 
for surgical specimens diagnosed with Kaposi sarcoma of the 
eyelid and conjunctiva from the time-period of 1977 to 2016. The 
histopathologic slides and clinicopathologic features were evaluated.
Results: The diagnosis of Kaposi sarcoma was established by light 
microscopic examination of formalin fixed, paraffin embedded tissue 
from the eyelid and conjunctiva of 13 patients (Right = 9, Left = 3 
and bilateral = 1). There were 10 males and 3 females. The age of 
presentation ranged from 25 to 95 years with a mean of 43 years. 
The lesions involved the conjunctiva in 5 cases, eyelid in 4 cases and 
cornea in 1 case (clinical information was available for 10 out of the 
13 cases, and limited in the 3 remaining cases). HIV-positive patients 
were identified in 7 out of the 10 cases that had clinical information 
available. Histopathological examination of the specimens disclosed 
a tumor composed of vascular channels and slits lined by spindle-
shaped cells with plump spindle-shaped and moderately pleomorphic 

nuclei with scant cytoplasm. Immunohistochemistry disclosed 
positive staining for CD31 in 13 cases (one weakly positive) and 
HHV8 in 12 cases. One case was negative for HHV8. No differences 
in the immunohistochemical and morphological findings of the 
conjunctival and eyelid lesions were identified.
Conclusions: Herein we illustrate the clinical and pathological 
findings of 13 cases of Kaposi sarcoma involving the eye and ocular 
adnexae. The immunohistochemical markers CD31 and HHV8 are 
helpful adjuncts to morphology in correctly diagnosing the lesions.
Commercial Relationships: Jan P. Ulloa; Mark P. Ghassibi, None; 
Maria Paula Fernandez, None; Sander R. Dubovy, None
Support: NIH Center Core Grant P30EY014801, Research 
to Prevent Blindness Unrestricted Grant, DOD - Grant # 
W81XWH-09-1-0675 and Grant # W81XWH-13-1-0048 ONOVA, 
Florida Lions Ocular Pathology Laboratory, Bascom Palmer Eye 
Institute and University of Miami Miller School of Medicine.
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Effective Immunopathology Protocol for Diagnostic Challenges 
of Patients Suspected of Having Ocular Citatricial Pemphigoid 
(OCP), the MERSI Experience
Jing Hua2, 3, Aseef Ahmed2, 3, Karen Small2, 3, Tongzhen Zhao2, 3, 
Stephen D. Anesi2, 3, C. Stephen Foster2, 1. 1Ophthalmology, Harvard 
Medical School, Cambridge, MA; 2Massachusetts Eye Research and 
Surgery Institution, Waltham, MA; 3Ocular Inflammation and Uveitis 
Foundation, Weston, MA.
Purpose: Immunopathology diagnosis is crucial for therapeutic 
decisions of patients with OCP. Timely immune modulatory 
therapy (IMT) can prevent sight-robbing progression of OCP, 
however, a false-negative biopsy can wrongfully deprive the 
patient of possible IMT with disastrous consequences. To address 
this diagnostic challenge, we developed an immunopathology 
protocol for assessment of conjunctiva from patients with citatricial 
conjunctivatis.
Methods: We reviewed 136 consecutive OCP suspect patients, who 
received conjunctival biopsy between 2008 and 2014 at MERSI. 
Frozen sections of specimens were stained with H&E, PAS and 
Giemsa; as well as direct immunofluorescent (DIF) for IgA, IgG, 
IgD, IgM, IgE, C3 and C4; albumin and fibrinogen served as negative 
and positive controls. In high suspect DIF negative or inconclusive 
cases, supplement avidin-biotin complex (ABC) immunoperoxidase 
staining for the same antigens was performed. We also reviewed 
clinical characteristics, history of previous biopsy, biopsy outcomes, 
treatment, and clinical response to therapy of these patients.
Results: Among 136 patients, 108 (79.4%) were diagnosed with 
OCP, and 42 of these 108 (38.9%) required use of ABC to confirm 
the diagnosis. Sensitivity increased from 68.8% with DIF to 96.4% 
with DIF and ABC. There are 66 OCP positive patients with available 
follow up who required IMT; 62 (94%) achieved durable remission. 
Among 42 who were diagnosed using ABC, 17 with available 
follow up required IMT, and all 17 (100%) achieved remission. Of 
all 136 patients, 38 had previous negative biopsy elsewhere (27.9%) 
before referral to MERSI, 32 were diagnosed with OCP at MERSI 
(84.2%), and 10 of these 32 required ABC (31.3%). Seven of these 
10 with available follow up required IMT, and all 7 (100%) achieved 
remission.
Conclusions: The MERSI protocol profoundly reduced false-
negative diagnosis for OCP patients, and is therefore, crucial for 
the clinical outcome. Our protocol employs a panel of multiple 
antibodies with positive and negative controls and a two-stage 
assessment, which may be adopted for other referral centers.
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The effect and mechanism of long non-coding RNA DUXAP8 as a 
ceRNA to regulate IL-6 expression in sebaceous gland carcinoma
Xin Song1, Haibo Wang2, Renbing Jia1, Xianqun Fan1. 
1Ophthalmology, Shanghai Jiao Tong University School of Medicine 
Shanghai 9th People’s Hospital, Shanghai, China; 2Shanghai Jiao 
Tong University School of Medicine, Shanghai, China.
Purpose: Studies have shown that long non-coding RNAs (lncRNAs) 
play an important role in the development and progression of ocular 
tumor. So far lncRNAs in the sebaceous gland carcinoma (SGC) 
are still poorly understood. Our preliminary results suggest that in 
the SGC the expression of lncRNA DUXAP8 and IL-6 significantly 
increased, but the expression of related microRNAs decreased, 
which suggest lncRNA DUXAP8 as a competitive endogenous 
RNA (ceRNA) regulates IL-6 signaling pathway, but the effect and 
mechanism of lncRNA DUXAP8 in the SGC remain to be further 
explored. Therefore, we hypothesized that lncRNA DUXAP8 can 
bind to specific microRNAs to competitively activate the expression 
of IL-6, which influence the expression of IL-6 and the downstream 
related genes, then lead to the development and progression of SGC.
Methods: Total RNA was isolated from five biological replicates 
of human SGC tissues and normal sebaceous gland tissues, and 
then was processed for RNA sequencing (RNA-seq) and microRNA 
sequencing (microRNA-seq). We identified the differential 
expressed mRNAs, lncRNAs, microRNA and their correlation using 
bioinformatics methods. We detected the expression and binding 
of lncRNA DUXAP8, IL-6 and microRNA in the SGC and normal 
meibomian gland, with the methods of RNA immunoprecipitation 
(RIP), Real-time PCR, Western blot, adenovirus transfection, from 
the overall level of molecular and cellular.
Results: We found the expression of lncRNA DUXAP8 and IL-6 
significantly increased (p<0.05), but the expression of related 
microRNAs decreased (p<0.05) in the SGC using bioinformatics 
methods and Real-time PCR, then we also found lncRNA DUXAP8 
can decreased the binding of Ago2 and related microRNAs in the 
SGC using the method of RIP (p<0.05).
Conclusions: Our results are consistent with our hypothesis that 
lncRNA DUXAP8 as a ceRNA can bind to specific microRNAs to 
competitively activate the expression of IL-6, which influence the 
expression of IL-6 and the downstream related genes, then lead to 
the development and progression of SGC, which may provide new 
targets and ideas for the treatment of SGC.

Commercial Relationships: Xin Song, None; Haibo Wang, None; 
Renbing Jia, None; Xianqun Fan, None
Support: National Natural Science Foundation of China  
(Grant 31200632),Public Science and technology research funds 
project of China
Clinical Trial: http://www.chictr.org.cn/index.aspx, ChiCTR-
IPR-15006458
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Eyelid Sebaceous Carcinoma and HER2 expression
Alexandre Odashiro1, 2, Patricia Odashiro1, 2, Ana Beatriz T. Dias2, 
Pablo Zoroquiain2, Denise Miyamoto2, Miguel N. Burnier2. 
1Department of Pathology, Laval University, Quebec, CA, Quebec 
city, QC, Canada; 2Ocular Pathology Laboratory, MUHC-McGill 
University, Montreal, QC, Canada.
Purpose: Sebaceous Carcinoma (SC) is an aggressive malignancy 
that occurs mainly in the periocular region and is usually associated 
with a high risk of recurrence or metastatic disease. Human epidermal 
growth factor receptor 2 (HER2) is a proto-oncogene encoded 
by ERBB2 on chromosome 17. Overexpression of HER2 occurs 
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in several types of cancer, particularly in breast (BC) and gastric 
carcinomas (GC). We studied the expression of HER2 in eyelid SC 
and discuss the possible different methods of interpretation for HER2 
in SC.
Methods: A total of 18 cases of eyelid SC were evaluated for HER2 
expression using a monoclonal antibody and the fully automated 
Ventana immunostaining system. HER2 expression was evaluated 
using 0 to 3+ scoring according to the membranous staining pattern 
in archival formalin-fixed, paraffin-embedded SC. The slides were 
digitalized and the Aperio software for imaging analyzes was used to 
evaluate the percentage and pattern of staining. The SC cases were 
classified in negative, equivocal or positive according to the system 
of HER2 expression in BC and GC biopsy.
Results: Six (33.3%) out of the 18 cases were classified as equivocal 
and the 12 (66.7%) remaining cases as negative according to the 
GC biopsy HER2 score classification. However, according to the 
BC classification, only 1 case (5.5%) was considered equivocal and 
17 cases (94.5%) were classified as negative. The 6 equivocal cases 
(GC biopsy classification) showed a 3+ or 2+ membranous staining 
ranging from 1% to 22% of the SC cells.
Conclusions: Our results showed that the rate of HER2 positivity in 
SC varies according to the different system of classification applied. 
A new and unique system of HER2 classification for SC should be 
determined. The highly malignant natural course of SC may require 
testing the potential therapeutic benefits of anti-HER2 drugs against 
SC in selected patients.
Commercial Relationships: Alexandre Odashiro, None; 
Patricia Odashiro, None; Ana Beatriz T. Dias, None; 
Pablo Zoroquiain, None; Denise Miyamoto, None; 
Miguel N. Burnier, None
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Somatostatin Receptor-2 Expression in Sebaceous Carcinoma of 
the Ocular Adnexae
Sander R. Dubovy1, Maria Paula Fernandez1, Jan P. Ulloa1, 
Richard K. Lee1, Mehrdad Nadji2, Norman L. Block2, 
Andrew V. Schally2, 3. 1Bascom Palmer Eye Institute, University of 
Miami, Miami, FL; 2Pathology, University of Miami Miller School of 
Medicine, Miami, FL; 3Pathology, Veterans Administration Hospital, 
Miami, FL.
Purpose: Somatostatin receptors are high affinity surface receptors 
that have shown to be expressed in different organs, tissues and 
different tumors. Somatostatin Receptor subtype-2 (SSTR2) 
specifically, has shown to mediate inhibition of cell proliferation and 
apoptosis. The purpose of this study was to evaluate the expression 
of SST receptor 2 (SSTR2) in sebaceous carcinoma of the ocular 
adnexae.
Methods: The database at the Florida Lions Ocular Pathology 
Laboratory was searched for surgical specimens diagnosed with 
Sebaceous Carcinoma on light microscopic examination from 
1990 to 2014. A total of three specimens were randomly retrieved. 
Immunofluorescence was performed using an antibody for SSTR2 
(abcam) to evaluate the expression of this receptor within tumor 
cells of sebaceous carcinomas. Medical records were reviewed for 
demographics, clinical presentation, recurrence and treatment. One 
non-neoplastic sebaceous gland specimen was also retrieved, stained 
and graded following the aforementioned protocol as a control. IRB/
Ethics Committee approval from the University of Miami Miller 
School of Medicine was obtained for this study.
Results: The diagnosis of sebaceous carcinoma was established by 
light microscopic examination of formalin fixed, paraffin embedded 
tissue from the eyelids of three patients. All three patients were 

female between the ages of 66 and 92. The three cases presented as 
elevated, vascular lid lesions. On histopathological examination, all 
demonstrated a tumor composed of foamy, basophilic cells with foci 
of pleomorphism and brisk mitotic activity. Features of pagetoid 
spread were identified in the specimens. On immunofluorescence, 
the three tumors demonstrated a strong expression of SSTR2 within 
tumor cells and areas of pagetoid spread.
Conclusions: This study demonstrates expression of Somatostatin 
Receptor-2 within tumor cells of sebaceous carcinomas of the ocular 
adnexae. The presence of this receptor in sebaceous carcinoma of 
the eyelid may play a role in the pathophysiology of this tumor. The 
use of SST analogues may potentially be used as new or adjunctive 
alternatives for the treatment of sebaceous carcinoma of the ocular 
adnexae.
Commercial Relationships: Sander R. Dubovy, None; Maria 
Paula Fernandez, None; Jan P. Ulloa, None; Richard K. Lee, 
None; Mehrdad Nadji, None; Norman L. Block, None; 
Andrew V. Schally, None
Support: Supported by NIH Center Core Grant P30EY014801, 
Research to Prevent Blindness Unrestricted Grant, Department 
of Defense (DOD- Grant#W81XWH-09-1-0675 and Grant# 
W81XWH-13-1-0048 ONOVA) and the Florida Lions Eye Bank

Program Number: 3363 Poster Board Number: B0639
Presentation Time: 11:00 AM–12:45 PM
Eyelid Sebaceous Carcinoma and Program cell death ligand 1 
expression
Patricia Odashiro1, 2, Alexandre Odashiro1, 2, Ana Beatriz T. Dias2, 
Pablo Zoroquiain2, Denise Miyamoto2, Miguel N. Burnier2. 1- 
Department of Pathology, Laval University, Quebec, CA, Quebec 
city, QC, Canada; 2Ocular Pathology Laboratory, MUHC-McGill 
University, Montreal, QC, Canada.
Purpose: Sebaceous Carcinoma (SC) is a very aggressive malignant 
tumor and represents the 2nd or 3rd most common malignant tumor 
of the eyelid. The expression of Programmed Death-1 ligand (PD-
L1) by tumor cells is an effective mechanism to escape anti-tumor 
immunity. PD-1/PD-L1 blockade by monoclonal antibodies are 
emerging as an effective treatment option in multiple malignant 
tumors. There are currently no studies in the literature investigating 
the PD-L1 expression in SC.
Methods: Eighteen cases of formalin-fixed, paraffin-embedded eyelid 
SC were evaluated for PD-L1 expression by immunohistochemistry 
using the Ventana system. The slides were digitalized and the Aperio 
software for imaging analyzes was used. The percentage and intensity 
of the membranous cells staining was record.
Results: Nine (50%) out of 18 cases showed expression of PD-L1 
ranging from 1% to 15% of the SC cells. In 2 (11%) of the positive 
cases, there were cells with strong or moderate complete membranous 
pattern of staining. The other 7 (39%) positive cases showed weak or 
incomplete membranous pattern of staining
Conclusions: Our data show that a half of the SC express PD-L1. 
This supports the relevance of more studies and clinical trials to test 
the efficacy of PD-1 inhibitors for the treatment of SC.
Commercial Relationships: Patricia Odashiro, None; 
Alexandre Odashiro, None; Ana Beatriz T. Dias, None; 
Pablo Zoroquiain, None; Denise Miyamoto, None; 
Miguel N. Burnier, None
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Evaluating ex-vivo ocular treatment depth from a low-cost, 
reusable, CO2-based cryotherapy system
Donald U. Stone1, Charles Eberhart1, Adelita Vizcaino1, 
Bailey Surtees2, Sarah Lee2, Nicholas Durr2. 1Department of 
Ophthalmology, Johns Hopkins University, Riyadh, Saudi Arabia; 
2Biomedical Engineering, Johns Hopkins University, Baltimore, MD.
Purpose: Cryoablation as an adjunct to surgical excision of ocular 
surface tumors is the standard of care in most developed countries. 
Barriers to access to this technology in lower-income countries 
include the expense of liquid nitrogen or argon gas and the cost of 
disposable cryo probes. A carbon dioxide (CO2)-based cryotherapy 
system with an autoclavable tip has been developed for use in breast 
cancer; this study explored the effects of this device on ocular tissue.
Methods: This was an ex vivo study of the effects of a CO2 based 
cryoablation device on ocular tissue. Whole human eyes at room 
temperature received application of the device at the limbus, 
mimicking treatment of an ocular surface tumor. A thermocouple 
placed within the sclera at approximately 90% depth was used to 
measure the tissue temperature. In 4 separate locations, the time 
required to obtain a tissue temperature of -20°C was measured. 
Then, using 4 quadrants of the limbus of 3 separate whole globes, 
applications of therapy for 50%, 100%, and a double freeze-thaw 
cycle of 100% time were performed. The globes were then fixed and 
sectioned. H&E stains were used to evaluate qualitative histological 
evidence of depth of treatment.
Results: The average time to -20°C was 67 seconds (95% CI 
55.0-78.1). The probe was not able to consistently achieve tissue 
temperatures of -40°C. Table 1 details the apparent depth of treatment 
effect with varying treatment times. Representative photos 1-3 
demonstrate 0% scleral effect depth after 50% treatment time (33 
seconds), and 30% and 60% treatment depth after two freeze-thaw 
cycles of 67s (100% treatment time) each.
Conclusions: This ex vivo model demonstrated that a reusable, 
CO2-based cryoablation device was able to consistently obtain tissue 
temperatures of -20°C within a clinically-relevant treatment time. 
In keeping with current surgical techniques, a double freeze-thaw 
cycle demonstrated an increase in tissue distortion. With additional 
refinement of tip design to accomodate ocular applications, further 
studies in animal models are necessary to develop clinical treatment 
protocols.

Figure 2. Estimated 30% treatment depth (after treatment time of 66s; 
black arrowheads demonstrate demarcation line in sclera

Table 1. Observed depth of treatment effect as a function of time 
of treatment. Each treatment duration was repeated in 4 separate 
locations.
Commercial Relationships: Donald U. Stone; Charles Eberhart, 
None; Adelita Vizcaino, None; Bailey Surtees, None; Sarah Lee, 
None; Nicholas Durr, None
Support: The cryoprobe development was funded from an Under 
Armour Women's Health & Breast Cancer Innovation Grant. The 
whole globes for this study were generously donated by the Miracles 
in Sight Eye Bank, Winston-Salem, NC
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Combined SLO-OCT for non-surgical cancer nano-theranostics
SUMAN MANNA1, Mayank Goswami1, Xinlei Wang1, Pengfei Zhang1, 
Wenwu Xiao2, Kit Lam2, Edward N. Pugh1, Robert J. Zawadzki1. 1Cell 
Biology and Human Anatomy, UC Davis, Davis, CA; 2UC Davis 
Comprehensive Cancer Center, Department of Biochemistry and 
Molecular Medicine, UC Davis, Sacramento, CA.
Purpose: To evaluate multimodal, cellular-resolution ocular imaging 
tools for longitudinal investigation of successful xenograft of GFP 
tagged cancer cells in mouse eye and associated nano-theranostics. 
Clinical metastasis of solid tumors to the uvea is not uncommon, 
and so uvea/subretinal xenograft implants, both orthotopic and not 
orthotopic, have potential clinical relevance.
Methods: Xenografts were created between the uvea and retina 
in young adult nude (Nu/Nu) mice eyes by injection of different 
lines of tumor cells. A custom built combined SLO-OCT was used 
for tracking changes in tumor by its total volume (OCT) and by 
quantifying Fluorescent signal from GFP labeled Tumor cells (SLO). 
Consistent correlation was obtained (shown in Figs. 1 (a)-(c)) 
between both modalities (i.e., OCT and SLO) as the charatersitcs 
matches. Evolution of neovascularization was studied by OCT 
angiography (OCTA) for optimal delivery of nanoparticles during 
tumor growth. To visualize and photo-manipulate nanoparticle 
delivery to the xenografts, we used multifunctional porphyrin-based 
micellar nanoplatform as the model system.
Results: The growth of a representative xenograft glioblastoma 
are shown in Fig 2. This mouse was investigated for over 2 months 
after glioblastoma injection. SLO and OCT data were acquired 
simultaneously during imaging sessions and gave complementary 
information about tumor growth status. The SLO fluorescence 
channel allows monitoring of position and relative number of 
GFP-labeled glioblastoma cells, while the OCT data provided 
tumor volume measurement. Pv-OCTA was used to map the local 
vasculature, including neovascularization arising from the retina 
and choroid. Doxorubicin loaded nanoporphirin was delivered and 
activated from 84th day after injection.
Conclusions: Combined SLO/OCT imaging can provide in 
vivo cellular-level information about tumor development after 
initial injection, about nanocarrier distribution within the tumor 
microenvironment, and about tumor response to controlled optically 
activated treatment. This information will enable us to maximize the 
potential of light-stimulated nanotheranostic agents.
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Fig. 1: Correlation between tumor growth parameters extracted by 
SLO and OCT for tumors with different growth rates.

Fig. 2: Growth and successful treatment of cancerous xenograft 
tumor.
Commercial Relationships: SUMAN MANNA; 
Mayank Goswami, None; Xinlei Wang, None; Pengfei Zhang, 
None; Wenwu Xiao, None; Kit Lam, None; Edward N. Pugh, 
None; Robert J. Zawadzki, None
Support: National Cancer Institute Grant 1U01 CA198880; National 
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Imaging hemozoin and amyloid beta in the retina of individuals 
with malaria using polarised light
Rachel Redekop1, Christopher Cookson3, David DeVries1, 4, 
Melanie C. Campbell1, 2. 1Physics and Astronomy, University 
of Waterloo, Waterloo, ON, Canada; 2Optometry, University of 
Waterloo, Waterloo, ON, Canada; 3Academic and Admin Services, 
University of Victoria, Victoria, BC, Canada; 4Physics, Queen’s 
University, Kingston, ON, Canada.
Purpose: Cerebral malaria is an infectious disease with high 
mortality and inadequate diagnosis prior to death. The retina is an 
optically accessible neural tissue in which changes to blood vessels 
and hemorrhage match the changes seen in the brain in cerebral 
malaria. We and others have previously reported the imaging of 
hemozoin in retinal vessels. Here we report the presence of amyloid 
beta (Aβ) spherulites (deposits) previously found in conditions 
associated with neuronal injury (e.g., in traumatic brain injury).
Methods: One retina from each of two subjects with a diagnosis 
of death due to cerebral malaria and two who died from coma 
due to other causes were flat mounted. Hemozoin deposits and 
Aβ spherulites deposits were detected in the quarter section of the 
retinas using a microscope modified with a polarimeter to image with 
polarised light. The presence of hemozoin and Aβ spherulites was 

then compared to the diagnosis of cerebral malaria based on brain 
pathology.
Results: Fields were imaged that contained only hemozoin, only 
spherulite deposits, and both hemozoin in blood vessels and 
spherulites in tissue. Malaria negative brain pathology correlated with 
no evidence of hemozoin or spherulites in the retina. Malaria positive 
brain pathology correlated with both hemozoin and spherulites in 
the retina. The spherulites displayed the Maltese cross under crossed 
polarized light and birefringence which is characteristic of Aβ. Aβ 
spherulites have previously been reported in other conditions, but 
not to our knowledge in cerebral malaria. The deposits could be 
differentiated from the surrounding retina by their optical retardance, 
its fast axis orientation, and other interactions with polarised light. 
The morphology of the spherulites found is similar to some reports in 
the brain of those with Alzheimer’s disease (AD), but differed from 
the morphology of amyloid deposits that we have found previously in 
retinas of those with AD.
Conclusions: The hemozoin clumps and presumed Aβ spherulites in 
the retina were large enough to be resolved in vivo without the use of 
adaptive optics. In vivo retinal imaging is a promising non-invasive 
tool for improving the diagnosis of cerebral malaria with hemozoin 
as a marker of malaria and presumed Aβ spherulites as potential 
markers of retinal damage from cerebral malaria.
Commercial Relationships: Rachel Redekop, None; 
Christopher Cookson, None; David DeVries, None; 
Melanie C. Campbell, University of Waterloo (P)
Support: NSERC Canada Discovrey Grant
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The effects of amyloid-β deposits on retinal tissue assessed from 
polarization properties
Tao Jin1, Laura Emptage1, David DeVries1, Monika Kitor1, 
Melanie C. Campbell1, 2. 1Department of Physics and Astronomy, 
University of Waterloo, Waterloo, ON, Canada; 2School of Optometry 
and Vision Science, University of Waterloo, Waterloo, ON, Canada.
Purpose: Alzheimer’s disease (AD) is a neurodegenerative disease 
with characteristic deposition of amyloid-β (Aβ) in the brain and 
definitive diagnosis only after death. Our group and others have 
found Aβ deposits in the retina. Here, we analyze the structure of 
these deposits and nearby retinal layers.
Methods: Eyes were obtained in compliance with the Declaration 
of Helsinki from four donors diagnosed with AD. The retinas are flat 
mounted and stained with 0.1% Thioflavin-S and DAPI. Fluorescence 
confocal microscopy and thickness modelling are used to create 3D 
models of amyloid plaques and surrounding retina. Mueller matrix 
polarimetry was used to image 28 deposits found in the confocal 
microscope. The polarization properties of the deposits and the 
retina were calculated using matrix decomposition pixel by pixel. 
Registration of the confocal images and the polarization images was 
based on multimodal registration and the birefringence was then 
calculated pixel by pixel.
Results: The average linear retardance of the deposits is higher 
than the surrounding retina; however, there are some areas with 
lower retardance. Some of these lower retardance regions have 
thin deposits. This indicates thinning in the retinal nerve fiber layer 
(RNFL). In these areas there is also a loss of ganglion cells. In 
regions where the deposits are thicker, low retardance results in a 
calculated lower birefringence. The orientation of the fast axis of 
linear retardance across the deposits is consistent with both results.
Conclusions: The polarization properties of the deposits differentiate 
them from the surrounding retina. The thinning of the RNFL and 
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the loss of the ganglion cells are consistent with local damage from 
Aβ. This result may explain the thinning of the RNFL previously 
measured in AD patients. Lower birefringence within the deposits 
indicates possible disorder of the amyloid fibrils.
Commercial Relationships: Tao Jin; Laura Emptage, None; 
David DeVries, None; Monika Kitor, None; Melanie C. Campbell, 
University of Waterloo (P)
Support: NSERC-CANADA, CIHR-CANADA, CHRP


