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504 Orbital and Thyroid Eye Disease
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Exhibit/Poster Hall  Poster Session
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Organizing Section: Eye Movements/Strabismus/Amblyopia/ 
Neuro-Ophthalmology

Program Number: 5138 Poster Board Number: B0025
Presentation Time: 8:30 AM–10:15 AM
Personalized 3D-printed conformers for the treatment of severe 
microphthalmia/ anophthalmia
Maayke M. Kuijten1, Jelmer S. Remmers1, Daphne L. Mourits1, 
Pim de Graaf2, Dyonne T. Hartong1. 1Ophthalmology, VU University 
Medical Center, Amsterdam, Netherlands; 2Radiology and Nuclear 
Medicine, VU University Medical Center, Amsterdam, Netherlands.
Purpose: Treatment of severe microphthalmia/ anophthalmia 
(MICA) is aimed at creating facial symmetry often using orbital 
implants increasing in size to stimulate orbit and palpebral fissure 
growth in growing children. However, current treatments are not 
well-evaluated and often require invasive procedures. We developed 
a personalized conformer design based on images obtained from 
Magnetic Resonance Imaging (MRI) with the aim to treat patients 
with well-designed orbital implants which can be placed  
non-invasively and changed for a larger size at home. We performed 
a preliminary cohort study to test the treatment efficacy of these novel 
conformers.
Methods: A cohort of four mixed gender babies was treated with 
a series of conformers. The subjects were selected based on their 
MICA diagnosis and their affected left orbits were analyzed. All 
subjects had a MRI simultaneously with an impression made to 
design a series of conformers of increasing size, which was made 
of NextDent Ortho Rigid, a biocompatible (Class IIa) poly-methyl 
methacrylate material, using a stereo-lithography printer (Rapid 
Shape). After placement of the first conformer by the ocularist, a set 
of conformers of increasing size was given to the parents. They were 
taught to replace the conformer for a larger one as soon as it would fit 
in the orbit. Treatment efficacy of these conformers was assessed by 
analysis of socket and eye cavity (socket and eye together) volumes, 
and horizontal palpebral fissure length (HPF).
Results: Early evaluation showed that socket volumes of the treated 
eyes increased on average with 205% (up to 376% longer follow 
up) over time during treatment, indicating that socket expansion 
occurred. After treatment with conformers eye cavity volumes were 
on average 35% of reference eye volumes corrected for age whereas 
no treatment would have resulted in only 7.6%. The average HPF 
at the start of treatment was 50.9% of the reference value in the 5th 
percentile, whereas the last average measured HPF was 74.6%  
(up to 91% longer follow up) of the reference value, which may 
indicate that the conformer stimulates HPF growth. The conformers 
were well-tolerated by the subjects.
Conclusions: Our study showed that our 3D-printed conformers 
are well-tolerated and noninvasively stimulate socket expansion 
and palpebral fissure growth. Therefore these conformers may 
successfully be used for the treatment of children with congenital 
MICA.
Commercial Relationships: Maayke M. Kuijten, None; 
Jelmer S. Remmers, None; Daphne L. Mourits, None; Pim de 
Graaf, None; Dyonne T. Hartong, None
Support: ODAS Foundation
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Presentation Time: 8:30 AM–10:15 AM
Retrospective review of ocular pain management with eye 
removal surgery at Yale New Haven Hospital
Jenny Dohlman, Krishna Kalyam, Michael Ehrlich. Yale School of 
Medicine, New Haven, CT.
Purpose: Patients who require eye removal to alleviate pain have 
often had multiple treatments to save their eye. The purpose of this 
study is to measure time elapsed between initial presentations of pain 
and eventual eye removal for various etiologies of eye disease and to 
quantify this delay in definitive treatment.
Methods: Retrospective review of patients who underwent eye 
removal surgeries at Yale New Haven Hospital or Temple Medical 
Center over the past 3 years. Data collected included patient 
demographics, type and date of surgery, reason for surgery, date of 
first recorded pain and treatments done before surgery.
Results: 59 patients (37 males, 22 females) with an average age of 59 
years (21 – 94) were included. Of the 59 cases, 6 were eviscerations 
and 53 were enucleations. Etiologies for eye removal included blind 
painful eye (30 cases), malignancy (16 cases), infection  
(6 cases), and ruptured globe (8 cases). Of the blind painful eye cases, 
11 were secondary to glaucoma/diabetes and 4 were secondary to 
corneal ulcers. The average time elapsed between initial pain and eye 
removal for all etiologies was 13 weeks. In cases of blind painful eye, 
the average time elapsed was 21 weeks. For cases of blind painful eye 
secondary to glaucoma and/or diabetes the average was 18 weeks; 
for cases secondary to corneal ulcer the average was 35 weeks. 
Average time elapsed between initial pain and surgery for infectious 
causes was 1 week. For ruptured globe cases, the average time was 
1 week. The time between initial ophthalmology consult and eye 
removal surgery for malignancy was 9 weeks. Treatments done prior 
to eye removal included ruptured globe repair, pars plana vitrectomy, 
intravitreal tap and injection, systemic and topical antibiotics, topical 
steroids, glaucoma drops, prokera, keratoprosthesis, Ahmed valve, 
and plaque radiotherapy. Post-operative complications occurred in 6 
out of the 59 cases and included orbital cysts, pyogenic granuloma, 
ectropic eye, and additional surgery.
Conclusions: Patients who need eye removal to alleviate pain have 
often had multiple procedures in an attempt to save their eye and 
have been in pain for significant periods of time. Patients who have 
eye removal for infection, malignancy, and ruptured globe tend to 
have more expedient eye removal than patients with blind painful 
eye secondary to glaucoma, diabetes or corneal ulcer. Post-operative 
complications were rare.
Commercial Relationships: Jenny Dohlman; Krishna Kalyam, 
None; Michael Ehrlich, None

Program Number: 5140 Poster Board Number: B0027
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Clinical results of porous silicone orbital implants
JunHyuk Son1, EunYoung Cho1, Areum Jeong1, Sooncheol Cha1, 
Sungbok Lee2, JaeWook Yang3. 1Ophthalmology, Yeungnam 
uinvertisy, Daegu, Korea (the Republic of); 2Ophthalmology, 
Chungnam university, Daejoen, Korea (the Republic of); 
3ophthalmology, Inje university Busan Paik hospital, Busan, Korea 
(the Republic of).
Purpose: Fibrovascular ingrowth into the porous implant offers 
excellent movement of the prosthesis and at the same time diminishes 
the risk of infection, extrusion and displacement. Experimental 
porous silicone orbital implants demonstrated a comparable extent of 
fibrovascular ingrowth, compared to porous polyethylene implants in 
animal study. We evaluate the safety and efficacy of porous silicone 
implants.
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Methods: Fourteen patients undergoing evisceration or secondary 
orbital implantation surgery received the porous silicone implant 
at three general hospitals from July 2015 to May 2016. Fourteen 
subjects were male and two were female. The mean age of subjects 
was 63.6 years (age range, 39~86). The mean follow up period 
was 11.3 months (5~17 months). Implant fibrovascular ingrowth 
was assessed by T1-weighted MR imaging after the intravenous 
administration of gadolinium-diethylenetriamine penta-acetic acid. 
For each patient, data was acquired regarding complications such 
as expose, migration, extrusion, orbital infection and inflammatory 
reaction.
Results: Of the 9 patients undergoing MR imaging from 17 to 29 
weeks after surgery, 6 had homogeneous enhancement throughout the 
implant (Grade IV). Two patients had foci of enhancement extending 
to the center of the implant (Grade III), and only one patient had 
peripheral foci of enhancement (Grade II).
During the follow-up period, conjunctival erosion developed in 1 
case, which was controlled by conservative management only. There 
were no postoperative complications such as implant exposure, 
migration, extrusion, orbital infection and inflammatory reaction.
Conclusions: Porous silicone orbital implants demonstrated a 
comparable results compared to previous porous implants study 
without complication. Therefore, this new porous silicone sphere 
implant may be a good candidate to substitute current porous 
implants at a lower cost.
Commercial Relationships: JunHyuk Son, None; EunYoung Cho, 
None; Areum Jeong, None; Sooncheol Cha, None; Sungbok Lee, 
None; JaeWook Yang, None
Clinical Trial: http://www.e-irb.com, 2015-05-028
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Management of orbital fractures: A survey of common practices 
among oculoplastic surgeons
Liza M. Cohen, Michael K. Yoon. Ophthalmology, Massachusetts Eye 
& Ear Infirmary, Boston, MA.
Purpose: Although commonalities exist in the management of orbital 
fractures by oculoplastic surgeons, there are differences in various 
aspects of management among surgeons. The purpose of this study 
was to analyze individual oculoplastic surgeon preferences in the 
management of orbital fractures and identify practice patterns.
Methods: An anonymous 17-question multiple-choice web-based 
survey was distributed to all members of the American Society of 
Ophthalmic Plastic and Reconstructive Surgery (ASOPRS) using 
the society’s email database. Questions included demographic 
information and information regarding pre-operative, intraoperative, 
and post-operative management of orbital fractures.
Results: Of 590 email requests sent to ASOPRS members, 222 
surveys were completed and analyzed for a response rate of 37.6%. 
The most important factors influencing a surgeon’s decision to 
operate were motility restriction, enophthalmos, and diplopia at two 
weeks, as 95.9%, 87.0%, and 83.7% of respondents, respectively, 
indicated very strong or strong influence (Figure 1). For most 
surgeons (61.2%), the preferred time from injury to surgical 
intervention was 8-14 days. The majority (94.0%) of surgeons 
prefer a transconjunctival approach to orbital floor fracture repair 
compared to other approaches. There was variability in the preference 
of orbital implant; roughly half (54.9%) of surgeons prefer to use 
a porous versus non-porous implant. The most common preferred 
implants were nylon (31.6%), porous polyethylene (27.9%), and 
porous polyethylene + titanium (25.1%) (Figure 2). The vast majority 
of surgeons rarely or never use 3D intraoperative navigation (e.g. 
BrainLab, FUSION) (97.2%) nor intraoperative CT imaging (92.2%) 

for isolated orbital fracture repair. Only 5.5% perform routine  
post-operative imaging. Most surgeons follow-up orbital fracture 
patients for 1-3 months (46.1%) or 4-6 months (31.8%).
Conclusions: This survey identifies areas of consensus and disparity 
in the management of orbital fractures among oculoplastic surgeons. 
This information may advance our current understanding of the 
standard of care in the management of patients with orbital fractures.

Commercial Relationships: Liza M. Cohen, None; 
Michael K. Yoon, None
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Posterior Orbital Floor Fractures
Juan C. Jiménez-Pérez1, Michael K. Yoon1, 2. 1Ophthalmic Plastic and 
Reconstructive Surgery, Massachusetts Eye and Ear, Boston, MA; 
2Harvard Medical School, Boston, MA.
Purpose: Orbital trapdoor fracture most commonly occurs in children 
but rarely is seen in adults. Entrapment with limitation of ocular 
motility occurs in patients of all ages. We will present a subtype of 
posterior orbital floor fracture (POF) with severe herniation of the 
inferior rectus causing poor motility.
Methods: A retrospective, comparative case series of patients with 
orbital floor fracture repair in a 5 year period by a single surgeon. 
Inclusion criteria were unilateral POF with inferior rectus herniation 
as seen in sagittal view of CT scan (Figure 1) and complete 
ophthalmologic examination. An equal case control group with 
similar demographics but without POF was identified for comparison. 
(Figure 2) Baseline characteristics, motility, time to surgery,  
post-operative findings, need for post-operative imaging, and need for 
reoperation were recorded.
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Results: In our series, nine patients with a mean age of 33 years were 
included, with a similar control group identified. Eight of 9 patients 
(89%) in the study group had symptomatic diplopia and EOM 
limitation on presentation versus (56%) in the control group. Time 
between trauma and surgery was approximately 9 days in the study 
group and 17 days in the control group. Following surgery, 56% in 
the study group had persistent EOM limitation compared to 11% in 
the control group. Three patients in the study group required imaging 
after surgery and one of those patients required a second surgery. 
None in the control group need imaging or re-operation.
Conclusions: POF with inferior rectus muscle herniation is an 
uncommon subtype of fracture that may be more readily visualized 
with the near ubiquity of sagittal reconstruction on CT scans. These 
patients had a higher percentage of pre- and post-operative EOM 
dysfunction when compared with the control group. Despite earlier 
intervention compared to the control group, the patients with POF 
had persistently worse outcomes and needed post-operative imaging 
and re-operation more frequently. We recommend immediate surgical 
repair once recognized, similar to pediatric trapdoor fractures.

Figure 1. Sagittal view of orbital CT scan showing POF with bowing 
of inferior rectus muscle.

Figure 2. Sagittal view of orbital CT scan showing POF without 
inferior rectus muscle herniation.
Commercial Relationships: Juan C. Jiménez-Pérez, None; 
Michael K. Yoon, None
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A Novel Surgical Approach for the Removal of Pediatric Orbital 
Dermoid Cysts
Hans B. Heymann1, Bahram Rahmani2. 1Ophthalmology, 
Northwestern University, Chicago, IL; 2Ophthalmology, Robert H. 
and Anne Lurie Children’s Hospital, Chicago, IL.
Purpose: To propose an alternative technique for the removal of 
pediatric periocular and orbital dermoid cysts (PODC).
Methods: A retrospective case series was collected at a tertiary 
children’s hospital from 2007 until 2015. All consecutive cases of 
periocular dermoid cyst surgeries were studied using the proposed 
technique. Eight cases were excluded from the final analysis. Cases 
were excluded if the final pathology were not found to be pediatric 
orbital dermoid cyst or if the proposed technique was not utilized to 
remove the lesion.
Results: A total of forty-two cases were included in the series having 
undergone the proposed surgical technique. 34/42 (81%) patients 
had pre-operative imaging. Of these, MRI constituted about 70% of 
the imaging studies ordered. PODC location was superotemporal in 
60% of cases. The median lesion volume was 468 mm3 (range: 150 
- 2940). There were no reported complications after the surgery and 
zero out of 42 patients required reoperation for a recurrence. Patients 
were followed for a median duration of 4 weeks.
Conclusions: The authors propose a safe, efficient, alternative 
technique for the removal of pediatric periocular and orbital dermoid 
cysts that has a very low rate of complications and very low rate of 
reoperation.
Commercial Relationships: Hans B. Heymann, None; 
Bahram Rahmani, None
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Compound Coherent Plane-Wave Ultrasound (CCPU) Imaging 
of Vascular Malformations in the Orbit
Ashley Campbell, Alison Callahan, Raksha Urs, 
Ronald H. Silverman, Michael Kazim. Ophthalmology, Columbia 
University Medical Center, New York, NY.
Purpose: All prior color-flow Doppler ultrasound studies of the 
eye has been performed with non-commercial units that exceed 
U.S. Food and Drug Administration (FDA) permissible ultrasonic 
energy limits when applied to the eye. Our aim is to study normal 
vascular anatomy and vascular malformations in the orbit using a 
novel ultrafast compound coherent plane-wave ultrasound (CCPU) 
device to produce power Doppler images that complies with FDA 
guidelines.
Methods: Using a Versonics (Verasonics, Inc., Kirkland, WA) 
Vantage 128 ultrasound engine and a user-developed MATLAB (The 
MathWorks, Inc., Natick, MA) program with a 5 MHz  
linear-array probe, CCPU data were collected on patients with 
vascular malformations and normal orbits. Real-time color-flow 
Doppler visualized orbital blood flow. Power Doppler images were 
produced by post-processing CCPU images acquired continuously for 
2-seconds.
Results: CCPU was performed on seven orbits (2 normal, 2 
venolymphatic malformations, 1 arterio-venous malformation, 1 
cavernous hemangioma, 1 orbital varix). The power Doppler images 
corresponding to MRI imaging from four of the cases are highlighted 
(Figures 1-4). Preliminary results demonstrate that CCPU produces 
higher-resolution depiction of orbital blood flow compared to 
conventional color-Doppler technology for normal vascular anatomy 
and orbital vascular malformations. There is also increased sensitivity 
to slow flow. In addition, CCPU produces much higher resolution of 
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vascular malformations, dilated vessels and areas of abnormal blood 
flow when compared to standard MRI imaging.
Conclusions: CCPU is unfocused on emission; instead, focusing 
is performed on received echo data. Consequently, the ultrasound 
intensity is substantially lower than in conventionally focused 
ultrasound linear array systems and it falls well within FDA 
guidelines. CCPU offers a new modality to better understand normal 
ocular vascular anatomy and complex vascular malformations. 
Information regarding blood flow in orbital lesions is a valuable aid 
to treatment planning.

24 year-old female with a biopsy proven right VLM debulked in 2006 
now with regrowth.

37 year old female with infantile hemangioma with sudden onset of 
growth and associated hemorrhage at 26 weeks of her pregnancy.
Commercial Relationships: Ashley Campbell, None; 
Alison Callahan, None; Raksha Urs, None; Ronald H. Silverman, 
None; Michael Kazim, None
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Correlation Between Histopathology and Optical Coherence 
Tomography in Periocular Tumors
Denise Miyamoto1, Sabrina Bergeron1, Bryan Arthurs2,  
Debra-Meghan Sanft2, Christina Mastromonaco1, Miguel N. Burnier1. 
1MUHC-McGill University Ocular Pathology Laboratory, Montreal, 
Canada, Montreal, QC, Canada; 2Ophthalmology, McGill University, 
Montreal, QC, Canada.
Purpose: Basal cell carcinoma (BCC) accounts for 90% of the 
eyelid malignancies followed by sebaceous cell carcinoma (SC) 
and squamous cell carcinoma (SCC). Even though biopsy for 
histopathological (HP) evaluation remains the gold standard for 
confirming the diagnosis of eyelid tumors and the status of surgical 
margins, non-invasive techniques such as dermoscopy and optical 
coherence tomography (OCT) may increase diagnostic sensitivity 
and contribute to more accurate delineation of surgical margins. The 
purpose of this prospective study was to correlate the HP and OCT 
findings of eyelid malignancies.
Methods: After ethics committee approval (BCC/2017-2608), 
patients with suspected eyelid carcinomas had photographs taken, 
surgical margins assessed clinically and using dermoscopy and OCT, 

which were subsequently compared with HP evaluation. We obtained 
OCT images of periorbital tumors with an anterior segment lens 
adjusted in an Optovue Avanti. The histopathology was evaluated 
using a digital pathology system. Patients under 18 years old were 
excluded from this study.
Results: Three female and three male patients (age 69-88 years) 
with lesions located in the lower periorbital area (n=5) and upper 
eyelid (n=1) were included in this study. Two participants previously 
had skin cancer: 1 female patient had a lentigo maligna and a BCC, 
and 1 male patient had multiple BCC and actinic keratosis due 
to immunosuppression related to a liver transplant. Clinical and 
dermatoscopic diagnosis were accurate in four cases: 3 BCC and  
1 SCC. One clinically suspicious BCC was diagnosed as SC and one 
patient had a previous confirmed diagnosis of SC. All OCT images 
showed disruption of the dermoepidermal junction and hyporeflective 
areas in the dermis, which were darker and well-delineated in the 
three confirmed BCCs. OCT also clearly demarcated the transition 
between tumor and normal skin in all cases.
Conclusions: Optical coherence tomography (OCT) is a fast and 
non-invasive exam to acquire high-resolution images of intraocular 
and ocular surface structures. Preliminary data from our study 
indicates that real-time OCT images correlate with HP findings and 
can also help delineate tumor margins. The inclusion of additional 
participants will provide further evidence of the benefits of using 
OCT pre-operatively to safely minimize surgical margins during 
eyelid tumor excision.
Commercial Relationships: Denise Miyamoto, None; 
Sabrina Bergeron, None; Bryan Arthurs, None; Debra-
Meghan Sanft, None; Christina Mastromonaco, None; 
Miguel N. Burnier, None
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Value of 3-Tesla Diffusion-Weighted Imaging in the evaluation of 
diffuse orbital masses
Silvana A. Schellini1, 2, Alicia Galindo2, Sahar M. ElKhamary2, 
Laila AlGhafri2, Rajiv Khandekar2. 1Ophthalmology, Universidade 
Estadual Paulista - Faculdade Medicina, Botucatu, Brazil; 
2Oculoplastic, King Khaled Specialist Eye Hospital, Riyadh, Saudi 
Arabia.
Purpose: To show the importance of Diffusion-Weighted Magnetic 
Resonance Imaging (DW-MRI) as an additional diagnostic tool to 
improve the diagnostic accuracy of MRI in the characterization of 
diffuse orbital masses.
Methods: A retrospective study was done involving 39 diffuse 
orbital mass carriers examined between the years 2000 to 2015 at 
King Khaled Eye Specialist Hospital – Saudi Arabia. All the patients 
were evaluated using DW-MRI and after that they had incisional or 
excisional biopsy. According to the histopathologic result, the lesions 
were grouped as benign or malignant. Also, lymphoproliferative 
lesions were sub-grouped in lymphoma or other lymphoproliferative 
lesions. Validity of apparent diffusion coefficient (ADC) value were 
compared to histopathology based sub-groups. Area under curve 
(AUC) were calculated.
Results: Malignant diffuse orbital mass tumors presented median 
ADC 0.58 (25% quartile 0.48; minimum: 0.45; maximum: 1.72x 10 
(-3) and benign, median ADC 1.19 (25% quartile 0.7; minimum: 
0.49; maximum: 1.95x 10(-3) mm(2) s(-1). The difference in ADC 
value between the malignant and benign lesions was statistically 
significant (p < 0.001). Lymphoma median ADC was 0.51 
(25% quartile; 0.48) and for the sub-group composed by other 
lymphoproliferative lesions median ADC was of 0.9 (25% quartile  
= 0.7). The difference of ADC in two sub-groups was also significant 
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(MW p =0.02). ADC value of 0.8x10(-3)mm(2) s(-1) was used as 
a threshold value for differentiating malignant from benign orbital 
mass. The validity of predicting type of diffuse tumor mass according 
to DW-MRI median ADC was grouped showing sensitivity of 87% 
and specificity of 67%.
Conclusions: DW- MRI is a promising not invasive imaging 
approach to characterize malign and benign diffuse orbital mass.
Commercial Relationships: Silvana A. Schellini, None; 
Alicia Galindo, None; Sahar M. ElKhamary, None; 
Laila AlGhafri, None; Rajiv Khandekar, None
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Orbital cellulitis with subperiosteal abscess: a retrospective study 
of 11 consecutive cases
Justin N. Karlin, Steven A. Newman. Ophthalmology, University of 
Virginia, Charlottesville, VA.
Purpose: Without appropriate treatment, subperiosteal abscess (SPA) 
in the setting of orbital cellulitis may result in optic neuropathy 
and vision loss. Treatment often requires surgical intervention. We 
hypothesize that abscesses located in the superior quadrant are more 
likely than those in the medial quadrant to require extensive surgical 
intervention.
Methods: The data used in this study were obtained by reviewing all 
tertiary referral center inpatient admissions for a diagnosis of orbital 
cellulitis with SPA from March 2009 until August 2015. Charts were 
reviewed for patient demographics, clinical features, radiographic 
findings, culture results, intervention (medical only vs. medical/
surgical), surgical approach, duration of admission.
Results: Eleven patients were identified that had clinical and 
radiographic evidence of SPA in the setting of orbital cellulitis. Mean 
patient age was 12.9 years (range 6.3 to 37.1 years) and most (10 of 
11) patients were 18 years old or younger. There were 6 of 11 male 
patients and 5 of 11 female. All patients had a history of concurrent 
sinusitis. All abscesses were located either in the superior (5 of 11) or 
medial (6 of 11) quadrant of the orbit. Of the medial abscesses, 4 of 
6 underwent surgery, all of which underwent sinus decompression by 
the endonasal endoscopic approach only. Of the superior abscesses, 
5 of 5 underwent surgery, all of these required both endonasal 
endoscopic sinus surgery as well as anterior orbitotomy. The average 
hospital stay was 4.2 days for patients with superior abscesses, and 
3.8 days for those with medial abscesses. Culture of abscess aspirates 
grew bacteria in 6 of 11 cases; of these, all were Gram positive and 5 
of 6 specifically grew streptococcal species.
Conclusions: The majority of cases underwent surgical intervention 
(8 of 11). Patients with abscesses in the superior quadrant all required 
extensive operative management involving combined endoscopic 
sinus surgery and anterior orbitotomy. While abscesses in the medial 
quadrant that underwent surgery were managed by endoscopic sinus 
decompression alone. There was no clinically significant difference 
in the average hospital stay for patients with superior versus medial 
abscesses. The most common bacterial isolates were streptococcal 
species. Understanding the clinical features of orbital cellulitis with 
SPA helps guide treatment and prevent complications.
Commercial Relationships: Justin N. Karlin; Steven A. Newman, 
None

Program Number: 5148 Poster Board Number: B0035
Presentation Time: 8:30 AM–10:15 AM
Pediatric Orbital Cellulitis Requiring Diverse Surgical 
Approaches
Preema M. Buch1, 2, William Katowitz2, 1, Karen Revere2, 1. 
1Ophthalmology, University of Pennsylvania/Scheie Eye Institute, 
Philadelphia, PA; 2Ophthalmology, Children’s Hospital of 
Philadelphia, Philadelphia, PA.
Purpose: Pediatric orbital cellulitis is an urgent medical condition 
which can result in blindness, as well as death. It is well known that 
sinus infections are the most common cause of orbital cellulitis; 
however, it is important to be aware of other complications and sites 
of infection which may need different management and treatment. 
This study reviews and analyzes a large number of pediatric orbital 
cellulitis cases requiring diverse surgical interventions.
Methods: This is a retrospective chart review of pediatric subjects 
with orbital cellulitis who failed IV antibiotic therapy and required 
surgical intervention at the Children’s Hospital of Philadelphia, 
between May 2009 – 2016. The source of infection, complications, 
medical and surgical treatments were analyzed.
Results: 32 subjects were identified, with a mean age of 9.04 years. 
26/32 (81%) patients had sinusitis, which was the most common. 
18/32 (56%) with an orbital roof abscess (average age of 11.58 
years). 6/32 (19%) patients with a medial orbital abscess (average 
age 4.17 years). 7 (22%) patients were found to have intracranial 
infections.
Conclusions: This is a large review of pediatric orbital cellulitis 
cases refractory to IV antibiotics, requiring surgical intervention. 
Pediatric orbital cellulitis is vision threatening as well as life 
threatening and needs to be diagnosed and treated promptly. Surgical 
approaches differ based on the location of the abscess and may need 
a multidisciplinary team involved. Also, in this study the incidence of 
subdural empyema as a complication of sinusitis and orbital cellulitis 
is higher than previously reported.
Commercial Relationships: Preema M. Buch; William Katowitz, 
None; Karen Revere, None

Program Number: 5149 Poster Board Number: B0036
Presentation Time: 8:30 AM–10:15 AM
Allergic Fungal Sinusitis-Masquerade Syndrome and Delay in 
Diagnosis
Steven A. Newman1, Justin N. Karlin1, Jose Gurrola2. 
1Ophthalmology, University of Virginia, Charlottesville, VA; 
2Otolaryngology, University of Virginia, Charlottesville, VA.
Purpose: Similar to the destructive chronic allergic  
broncho-pulmonary aspergillosis, allergic fungal sinusitis (AFS) is 
an IgE-mediated inflammatory disease of the paranasal sinuses which 
may produce an expansive erosive syndrome causing damage to 
surrounding tissues. Patients with AFS often present with orbital and 
neuro-ophthalmic signs including proptosis, dystopia, and decreased 
central acuity due to compressive optic neuropathy. These findings 
may mistakenly be attributed to other causes of pathology, including 
thyroid orbitopathy, and may lead to a substantial delay in diagnosis 
and in what may be an important surgical intervention.
Methods: We report an individual case presenting as “thyroid 
orbitopathy” with proptosis, lid retraction, restricted motility, 
and optic neuropathy initially responsive to IV pulse steroids 
for presumed thyroid orbitopathy. The patient was later found to 
have evidence of allergic fungal sinusitis leading to endoscopic 
decompression. Review of our previous experience revealed 9 cases 
coded as allergic fungal sinusitis.
Results: These patients demonstrate that allergic fungal sinusitis is 
an uncommon but not rare form of chronic rhinosinusitis that often 
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presents with expansion of the involved sinuses often affecting the 
orbit and visual pathways. In our series bone erosion is common, 
as is an inflammatory reaction and eosinophilia. These patients 
may initially respond to steroid therapy, further delaying diagnosis. 
Surgical decompression and appropriate anti-inflammatory treatment 
often results in marked improvement in orbital, ocular, and cranial 
nerve function, even without anti-fungal treatment for invasive 
disease.
Conclusions: Allergic fungal sinusitis needs to be part of the 
differential diagnosis of orbital pathology, even without a previous 
history of sinus disease. Cases may masquerade as more common 
orbital pathology (including thyroid orbitopathy) although most cases 
of allergic fungal sinusitis do have other evidence to suggest sinus 
disease. With that said, patients may also present with what appear to 
be strictly orbital pathology. Imaging is critical to the diagnosis and 
perhaps should be considered earlier. The advent of endoscopic sinus 
surgery has substantially improved our ability to deal with these cases 
in a minimally invasive form.
Commercial Relationships: Steven A. Newman, None; 
Justin N. Karlin, None; Jose Gurrola, None
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Treatment of Adult Orbital Xanthogranuloma with Intravenous 
Rituximab
Michelle W. Latting2, Charles Kim1, Mary Stefanyszyn1. 1Oculoplastic 
and Orbital Surgery, Wills Eye Hospital, Philadelphia, PA; 
2Ophthalmology, Wills Eye Hospital, Philadelphia, PA.
Purpose: To describe the clinical and histopathologic response of 
adult orbital xanthogranuloma treated with intravenous rituximab.
Methods: A 42 year-old male with adult orbital xanthogranuloma 
refractory to multiple treatment modalities received intravenous 
rituximab infusions for treatment of his xanthogranulomatous 
disease. Biopsy of orbital tissue was obtained prior to rituximab 
therapy and after the conclusion of therapy.
Results: The infiltrate was debulked in the left orbit and the 
pathologic specimen revealed histiocytes with foamy vacuolated 
cytoplasm, scattered Touton giant cells, and foci of well 
circumscribed reactive lymphoid follicles. Immunohistochemical 
markers disclosed a mixture of CD20 positive B-lymphocytes as 
well as CD3 positive and CD5 positive T-lymphocytes. BCL-2 was 
negative consistent with a reactive process. The disease progressed 
in the right orbit and the patient was treated with six infusions of 
intravenous rituximab. Following treatment, the right orbit was 
debulked and biopsied. The pathologic specimen contained adipose 
tissue and occasional lymphocytes. The xanthogranulomatous 
infiltrate and lymphoid follicles were resolved. After rituximab 
therapy, bilateral reduction in orbital soft tissue fullness was noted 
with no further progression or recurrence at 20 months.
Conclusions: Adult orbital xanthogranuloma is a rare disease that 
has been a treatment challenge. The response to surgical debulking 
and medical treatment modalities including corticosteroids and 
antimetabolites has been variable with progression or recurrences 
common. Rituximab, a monoclonal antibody directed against CD20 
antigens found on B cells, is an alterative treatment that may result in 
disease stability or clinical remission.

Commercial Relationships: Michelle W. Latting, None; 
Charles Kim, None; Mary Stefanyszyn, None

Program Number: 5151 Poster Board Number: B0038
Presentation Time: 8:30 AM–10:15 AM
A Rare Case of Granuloma Faciale affecting the Tarsal 
conjunctiva
Christopher M. Knapp, Malcolm Reed, Elisabeta Farcas, Lin Lu. 
Ophthalmology, Lincoln County Hospital, Lincoln, United Kingdom.
Purpose: Granuloma faciale (GF) is a chronic rare benign idiopathic 
dermatosis of unknown aetiology. It usually affects facial skin, 
although extra-facial involvement has been reported.
We describe the first case of GF affecting the tarsal conjunctiva.
Methods: A 71 year-old female presented with a 6 months history 
of a tender, swollen right upper eyelid. Examination revealed mild 
right sided ptosis. No skin lesions were identified and there was no 
sign of infection. On eversion of the eyelid the tarsal conjunctiva was 
uneven with widespread yellow gelatinous infiltrate. There was no 
regional lymphadenopathy. The best corrected visual acuity was 0.1 
(LogMAR). There was no evidence of proptosis. Anterior segment 
and fundal examination were unremarkable.
The differential diagnosis included lymphoma and amyloidosis. 
Urgent biopsy was performed.
Results: Histology revealed extensive inflammatory infiltrate with 
irregular zones of macrophages, plasma cells and eosinophils in the 
conjunctival stroma.
Focal collections of neutrophils were present, with no suppuration 
or active vasculitis. The histological findings were consistent with a 
diagnosis of GF. EAF was ruled out.
The patient was given topical dexamethasone eye drop four times 
a day following the biopsy. The lesion markedly improved with 
treatment.
Conclusions: GF is a rare dermatosis typically affecting the skin 
around the face. Extra-facial skin involvement has been reported. 
Lesions range in size from a few millimetres to several centimetres. 
They are elevated and soft with prominent follicles (pores) in various 
colours: flesh coloured, reddish-brown and bluish-purple. Lesions 
have never been reported to affect the tarsal conjunctiva. EAF a 
lesion closely related to GF has rarely been reported to involve the 
orbit. EAF is an idiopathic inflammatory disorder which typically 
affects the sinonasal mucosa. The lesions are characterised by 
progressive submucosa perivascular fibrosis and typically found in 
the respiratory tract. GF and EAF share a number of histological 
features and it has been suggested by some authors that the only 
difference between the two conditions are accounted for by the 
anatomical site they affect. B cells, T cells and cytotoxic granules 
play a role in the pathogenesis of both conditions.
In our case the histological findings did not support the diagnosis of 
EAF. The findings were typical of GF.
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Clinical Features of IgG4 Related Orbital Disease and Graves’ 
Ophthalmopathy
Andrea Tooley, James Garrity. Ophthalmology, Mayo Clinic, 
Rochester, MN.
Purpose: IgG4 related orbital disease (IgG4-RD) is a recently 
recognized fibro-inflammatory condition characterized by a dense 
lymphoplasmacytic infiltrate with IgG4 staining plasma cells.  
IgG4-RD was initially characterized as dacryoadenitis but since then, 
involvement of the orbital soft tissue, extraocular muscles (EOM) and 
peripheral nerves have been described. Primary involvement of the 
EOM can lead to diagnostic confusion with Graves’ ophthalmopathy 
(GO). We performed a retrospective, observational study of patients 
with biopsy proven IgG4-RD, who were initially diagnosed with GO, 
in order to characterize the similarities and differences between  
Ig4-RD and GO.
Methods: We reviewed medical records of 8 patients with biopsy 
proven IgG4-RD, who were initially diagnosed with GO. We 
characterized symptoms, thyroid status, radiologic findings, serologic 
and histologic findings which led to the diagnosis of IgG4-RD.
Results: 6 male and 2 female patients were included. Ages ranged 
from 34-70 years old. Of the 8 patients, 4 had no history of thyroid 
disease, 3 patients had hyperthyroidism treated with radioactive 
iodine or methimazole, and 1 patient was on replacement therapy 
for primary hypothyroidism. Asthma was present in 4/8 patients. 
The most common presenting symptom was proptosis (7/8 patients). 
Exophthalmometry ranged from 11-37mm (average 28mm). Orbital 
decompression had been previously performed in 3/8 patients.
Imaging showed enlarged EOM bilaterally in 7/8 patients. The 
inferior and superior recti were involved in 7/8, and lateral and 
medial recti in 5/8 patients. All patients had sparing of the muscle 
tendons. Lacrimal gland enlargement was noted in 2/8 patients. 
Enlarged infraorbital nerves were seen in 4/8 patients. 3/8 patients 
had orbital masses. EOM biopsy showed CD20 positive lymphocytes 
with IgG4 plasma cells in 7/8 specimens. 3/8 patients had elevated 
serum IgG levels, but only 1 had elevated serum IgG4. 8/8 patients 
were treated with systemic rituximab and had improvement in their 
symptoms.
Conclusions: IgG4-RD is a distinct clinical entity and can often 
be misdiagnosed as GO. GO remains a clinical diagnosis and there 

is no pathognomonic laboratory or clinical finding. The absence 
of lid findings and TSH receptor antibodies argue against GO as a 
diagnosis. Patients may have both GO and IgG4 RD affecting their 
eyes, therefore, clinicians must be aware of the defining clinical 
features of each process.
Commercial Relationships: Andrea Tooley, None; James Garrity, 
None
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Reducing Diplopia in patients with graves orbitopathy – efficacy 
of intravenous glucocorticoids with and without combination of 
orbital radiotherapy
Michael Oeverhaus1, Tobias Witteler2, Hildegard Lax3, 
Joachim Esser1, Anja Eckstein1. 1Center for Ophthalmology, 
University Hospital Essen, Essen, Germany; 2Department of Medical 
Oncology, Kliniken Essen-Mitte, Essen, Germany; 3Institute of 
Medical Informatics, Biometry and Epidemiology, University of 
Duisburg-Essen, Essen, Germany.
Purpose: Uncertainty exists for the effects of anti-inflammatory 
therapy on diplopia and reduced motility in patients with graves 
orbitopathy (GO). We performed a retrospective clinical study 
to analyze the changes of motility and diplopia of patients with 
moderate severe, active GO.
Methods: We searched in our GO database (n=3655) for patients 
with untreated moderate to severe, active GO, with onset ≤12 months 
and intravenous glucocorticoids (GCs) therapy with or without 
combination of orbital radiotherapy. Of 543 identified patients, n=148 
met all inclusion criteria, including follow-up data 3 and 6 months 
after therapy. We analyzed besides CAS, NOSPECS and proptosis, 
also the monocular motility, field of single vision (FSV) and driving 
competency of the patients.
Results: 76 patients were treated with iv GCs, 72 patients 
additionally with orbital radiotherapy. Both groups had comparable 
cumulative doses and duration of GO. Both therapies inactivated the 
GO (CAS ≤2) after 6 months at a similar level (65,8% vs. 63,8%). 
The combination of iv GCs and orbital radiotherapy lead after 
6 months to a significant improvement of prior reduced motility 
(p=0.0001) and increase of the field of binocular single vision in 
patients with diplopia (p=0,0467), whereas the patients with iv 
GCs alone showed no significant improvement (p=0.1733) of both 
symptoms. Driving competency was restored with both therapies in 
less than 30% of the patients.
Conclusions: Although the rate of inactivation with both therapies 
was nearly identical, only the orbital radiotherapy was fit to improve 
quality-of-life relevant symptoms as reduced motility and diplopia, 
which endorses combinatory therapy as first-line of treatment in 
patients with reduced motility. However, even these patients mostly 
did not regain driving competency. Patients should be informed about 
the limited effect of anti-inflammatory therapy on eye motility and 
diplopia and surgical interventions should be evaluated at an early 
level. As other publications showed higher inactivation success with 
higher dosages, but also lower inactivation with higher dosages in 
patients with longer GO duration, further prospective studies are 
needed to determine the best time and dose to reduce activity and 
more importantly relevant symptoms as diplopia.
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RNA-Sequencing Gene Expression Profiling of Orbital Adipose 
Derived Stem Cell Population of Thyroid Associated Orbitopathy 
(TAO)
Wensi Tao, Juan Ayala-Haedo, Matthew Field, Daniel Pelaez, 
Sara Wester. opthalmology, Bascom Palmer Eye Instituten, 
University of Miami, Miami, FL.
Purpose: To characterize the cellular differences in gene expression 
profiling of orbital adipose-derived stem cells (OASC) from normal 
controls and patients with thyroid associated orbitopathy (TAO).
Methods: Samples were collected from medial orbital fat pad from 
controls and TAO patients undergoing orbital decompression. A 
total of 9 patients were recruited, 5 patients with active TAO and 
4 controls without history of thyroid dysfunction. OASC were 
isolated by enzymatic digestion followed by centrifugation and 
clonal expansion. OASCs were differentiated into three lineages: 
chondrocytes, osteocytes, and adipocytes. RNA sequencing analysis 
was performed and results were compared to assess for differences in 
gene expression. FDR of 0.05 and 1.5 fold change in gene expression 
were used for cut off filtering. The top hits were subsequently 
confirmed by RT-PCR.
Results: Isolated OASC express high levels of mesenchymal 
stem cell markers (CD 90, Nestin, CD146, and PDGFR), but low 
levels of the pluripotent stem cell markers (KLF4, OCT4, Nanog, 
Sox2). OASC isolated from TAO patients exhibited an increase 
in adipogenesic potential, and a decreased chondrogenesic and 
osteogenesic induction. RNA-seq disclosed 26 differentially 
expressed genes when comparing TAO and controls, including genes 
in the HOX family, Wnt signaling pathways and Zic family proteins. 
3 up-regulated genes DSC3B, HOXB2 and KCNA4 and 2 down-
regulated genes ZIC4 and WNT16 were confirmed by RT-PCR. We 
found an upregulation of HOX genes and down-regulation of WNT 
singling pathway in the OASC from TAO patients compared with 
control.

Conclusions: Our results demonstrate that there are intrinsic genetic 
and cellular differences in the OASC populations derived from TAO 
patients and controls. Since restricted expression patterning HOX 
genes imply their specific regional functions, the upregulation of 
HOX gens in the OACS from active TAO patients may be related 
to developmental abnormality in the orbital adipose tissue related to 
TAO. Meanwhile, Wnt signaling pathway is known to be a negative 
regulator for adipogenesis, down-regulation of WNT singling 
pathway can lead to an enhanced adipocyte differentiation in TAO 
patients. These changes in genetic expression profile of these two cell 
populations might be implicated in the pathogenesis of thyroid eye 
disease.
Commercial Relationships: Wensi Tao; Juan Ayala-Haedo, None; 
Matthew Field, None; Daniel Pelaez, None; Sara Wester, None
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Larger lacrimal gland size associated with clinical symptomology 
in patients with thyroid eye disease and compressive optic 
neuropathy
Tavish Nanda1, Ryan Bathras1, Ashley Campbell1, Cheng-Chia Wu2, 
Tony Wang2, Michael Kazim1. 1Harkness Eye Institute, New York, 
NY; 2Radiation Oncology, Columbia University Medical Center, New 
York, NY.
Purpose: Several studies have attempted to determine predictive 
findings in patients with thyroid eye disease (TED) and compressive 
optic neuropathy (CON), including color plates and apical crowding. 
Lacrimal gland (LG) enlargement in this sub-population of TED 
patients remains unknown. We performed a retrospective clinical 
study on TED patients who required radiotherapy (RT) for TED 
and severe impending CON (SICON) (12%) or TED-CON (88%). 
Our primary objective was to compare LG size to (1) a general 
TED population (Bingham et al. PMID: 24448234) and (2) normal 
controls, and secondly, to assess whether clinical symptoms were 
associated with LG size.
Methods: Pre-operative CT scans for TED-SICON/CON  
(54 patients, 104 orbits) were compared to age-matched controls  
(70 patients, 140 orbits) for non-orbit related RT. LGs were contoured 
in a series of axial cuts, per established methodology (Freedman et 
al. PMID: 26419440). LG volumes were calculated by an automated 
dose-volume histogram based on the contoured outline. Clinical 
findings for the TED cohort were recorded from the last clinical visit 
prior to RT.
Results: Mean age for the TED group and non-TED controls was 
64 (41-85) and 62.6 (31-90), respectively. There was no significant 
difference in size for TED patients by gender (p=0.478) or laterality 
(p=0.364). Average LG size between TED and non-TED patients was 
0.93cm3 and 0.64cm3 (p<.00001). Average LG size of R=0.926cm3 
and L=0.952cm3 vs. Bingham et al., R=0.890cm3 and L=0.851cm3, 
showed a comparative p-value of 0.295 and 0.057. LG size was 
significantly associated with MRD (p=0.017), retro-bulbar ache 
(p=0.015), and intermittent/gaze diplopia (p=0.011).
Conclusions: A better understanding of LG enlargement in  
TED-SICON/CON may prevent patients from undergoing 
unnecessary biopsy for other inflammatory/cancerous etiologies. 
This is the first age-matched comparison between TED and non-TED 
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patients. Average LG size in TED patients was statistically larger than 
non-TED patients. The larger values in our TED cohort vs. Bingham 
et al. also indicates the possible predictive nature of LG size with 
disease severity. Complaints of intermittent/gaze diplopia may be 
related to LG enlargement rather than extra-ocular muscle swelling. 
Increased MRD is likely secondary to upper eyelid retraction, a  
well-known phenomenon due to orbital soft tissue inflammation.
Commercial Relationships: Tavish Nanda; Ryan Bathras, None; 
Ashley Campbell, None; Cheng-Chia Wu, None; Tony Wang, 
None; Michael Kazim, None
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Choroidal thickness (CT) in thyroid associated orbitopathy 
(TAO)
Kam-lung, Kelvin Chong1, 2, Tiara Iao1, Frank Lai1, 3, Danny S. Ng1, 
Joy Leung4, Alvin Au4, TC Ko4, Alvin L. Young2. 1Ophthalmology and 
Visual Science, The Chinese University of Hong Kong, Hong Kong, 
Hong Kong; 2Ophthalmology and Visual Science, The Prince of 
Wales Hospital, Hong Kong, Hong Kong; 3Ophthalmology, Caritas 
Medical Centre, Hong Kong, Hong Kong; 4Ophthalmology, Hospital 
Authority-Hong Kong East Cluster, Hong Kong, Hong Kong.
Purpose: Subfoveal CT measured by spectral-domain optical 
coherence tomography (SD-OCT) was recently found to be increased 
in patients with TAO compared to healthy control and correlated 
with clinical activity score (CAS) in 2 separate Turkish cohorts. 
We conducted a prospective observational cross-sectional study 
to compare different topographic measurements of CT in Chinese 
patients with TAO and age-matched healthy subjects and to examine 
if similar correlations were present.
Methods: CT was measured with enhanced-depth imaging (EDI) 
by SD-OCT at the subfoveal, parafoveal (1 and 2 mm from 
central fovea) and peripapillary regions at each quadrant in TAO 
(n=104) and controls (n=52) by a masked, experienced operator. 
Comprehensive ophthalmic examinations including CAS and Hertel 
exophthalmolmetry were performed by an experienced oculoplastic 
surgeon unaware of the CT measurements. Generalized estimating 
equation models were used to compare the CT between eyes with 
TAO and control, and to evaluate the association of subfoveal CT 
with demographic and ocular parameters in TAO patients.
Results: Age, gender ratio, intraocular pressure (IOP), axial length 
(AL) and best-corrected visual acuities (BCVA) were comparable 
between TAO patients and healthy subjects (all p>0.5). Comparing 
TAO with control eyes, the CT was significantly increased at 
subfoveal (p=0.003) and parafoveal regions at 1mm and 2mm from 
the central fovea of each quadrant (all p<0.05), except 2mm inferior 
to the central fovea (p=0.164) and each of the peripapillary region 
(superior, p= 0.238; nasal, p=0.576, inferior, p=0.565; temporal, 
p=0.104) after adjusting for age, AL, IOP, spherical equivalent 
and exophthalmometry readings. In multivariate analyses, thinner 
subfoveal CT was associated with proptosis (p=0.043), poorer BCVA 
(p=0.017), older age (p=0.04) and longer AL (p<0.001). Neither IOP 
(p=0.44) or CAS (p=0.1) was found to be significantly associated 
with the CT in this TAO cohort.
Conclusions: We confirmed the findings of 2 prior studies on the 
increase in subfoveal CT of TAO patients compared to control while 
we reported for the first time, similar increase in parafoveal but not in 
peripapillary CT. Proptosis and poorer BCVA but not CAS was found 
to be associated with thinner subfoveal CT in this Chinese TAO 
cohort.

Typical example of a thyroid-associated orbitopathy patient with 
asymmetric disease. The more proptotic eye showed a thinner 
subfoveal choroidal thickness.
Commercial Relationships: Kam-lung, Kelvin Chong, None; 
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Thyroid Eye Disease-Compressive optic neuropathy is not 
inversely associated with exophthalmos
Kristen E. Dunbar, Tavish Nanda, Ashley Campbell, Ryan Bathras, 
Michael Kazim. Ophthalmology, Columbia University Medical 
Center, NEW YORK, NY.
Purpose: Despite the paucity of supporting data, it has generally 
been held that proptosis in thyroid eye disease (TED) may provide 
relative protection from compressive optic neuropathy (CON) by 
producing spontaneous decompression (Gasser et al., 1986). To 
investigate further, we studied the relationship between asymmetrical 
proptosis and asymmetry in CON between orbits in patients with 
bilateral TED-CON.
Methods: We retrospectively reviewed the charts of 74 patients 
(148 orbits) with bilateral TED-CON treated by a single practitioner 
(M.K.) at the Columbia-Presbyterian Medical Center. Asymmetry of 
TED-CON was defined as the presence of >25% difference in CP, 
>2.0 mean deviation difference on HVF, or the presence of an APD. 
Significant asymmetry of proptosis was defined as >2mm difference 
in Hertel exophthalmometry (HE) between orbits. Single clinical 
CON findings and the degree of exophthalmos for all 74 patients was 
also compared by Pearson correlation. A two-sample t-test was used 
for APD (Y/N).
Results: 52 of 74 patients with bilateral TED-CON also demonstrated 
asymmetric CON. Of this group, 37 (71.2%) had symmetric proptosis 
(avg difference 0.527mm) and 15 (28.8%) had asymmetric proptosis 
(avg difference 2.93mm). Of those with asymmetric proptosis, 9 of 
15 (60%) showed greater proptosis in the eye with worse  
TED-CON. In the remaining 22 of 74 patients with symmetric CON, 
8 (36.4%) had asymmetric proptosis (avg difference 2.88mm). For all 
148 orbits, no significant correlation was found between CP and HE 
(p=0.203, Pearson). This was also not significant for HVF (p=0.489, 
Pearson) or with APD (p=0.835, two-sample t-test).
Conclusions: Despite commonly held assumptions, the results of 
the current study suggest that proptosis is not relatively protective 
of TED-CON. In total, only 10.8% (8/74) had less severe TED-
CON in the eye with worse proptosis. The degree of exophthalmos 
was not significantly associated with any clinical TED-CON 
findings, regardless of the relative amount of CON asymmetry, for 
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all orbits. Based on the current findings, the degree of TED related 
proptosis is unlikely to play a significant role in relieving optic nerve 
compression.
Commercial Relationships: Kristen E. Dunbar, None; 
Tavish Nanda, None; Ashley Campbell, None; Ryan Bathras, 
None; Michael Kazim, None
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Investigation of dislocation of the eyeball in patients with 
endocrine ophthalmopathy with the Dynamic Scheimpflug 
Analyzer
Anna Leszczynska1, Karolin Moehler2, Eberhard Spoerl1, 
Lutz E. Pillunat1. 1Ophthalmology, Univ. Hospital Carl Gustav Carus, 
TU Dresden, Germany, Dresden, Germany; 2University of applied 
sciences, Jena, Germany.
Purpose: The purpose of this study was to investigate the dislocation 
of the eyeball in patients with endocrine ophthalmopathy (EO) 
compared to healthy subjects.
Methods: In 39 patients with EO and 39 healthy subjects the 
biomechanical response parameters were measured with the Dynamic 
Scheimpflug Analyzer Corvis ST (OCULUS, Wetzlar, Germany). 
Only the right eye served for analysis. A score for severity was 
included. Statistical analysis was performed with SPSS 23. Data are 
given as median and interquartile range.
Results: There were no differences in the age within the two groups 
(54.0±11.5 years; 54.3±11.6 years). Between the group of  
EO-patients and the control group there were statistically significant 
differences in intraocular pressure [IOP] 17 mmHg (15.6/19.3) 
14.5 mmHg (13/16) (P=0.001), stiffness parameter [SP-A1] 124.7 
(111.9/147.8) 110.8 (97.6/122.6) (P=0.001) and the whole eye 
movement [WEM µm] 197.0 µm (165/255.3) 319.5µm (282.6/347.8) 
(P=0.001), whole eye movement time [WEM ms] 20.8 ms (19.9/21.4) 
21.8 ms (21.5/22.3) (P =0.001). No statistical significant difference 
was measured in the central corneal thickness, deformation amplitude 
max, deflection amplitude max, deflection amplitude 2 mm ratio. The 
severity of the disease does not influence these parameters.
Conclusions: In EO patients the dislocation is reduced. This can 
be quantified with the Dynamic Scheimpflug Analyzer with the 
parameter whole eye movement. This parameter characterizes the 
condition behind the eyeball within the orbit.
Commercial Relationships: Anna Leszczynska, None; 
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Improvement in Eccentric and Primary gaze ocular alignment 
in Thyroid Eye Disease-Strabismus Surgery by the addition of 
Tenon recession
Stacy Scofield-Kaplan, Kristen Dunbar, Gregory Stein, 
Michael Kazim. Ophthalmology, Columbia University, Harkness Eye 
Institute, New York, NY.
Purpose: To evaluate the effect of the addition of Tenon recession to 
horizontal strabismus surgery in patients with thyroid eye disease.
Methods: This is an Institutional Review Board-approved 
retrospective analysis of patients with thyroid eye disease (TED) 
undergoing horizontal strabismus surgery for esotropia. The study 
included all patients from 2007 to 2015 operated on by a single 
surgeon (MK) at Columbia University Medical Center. Surgical 
success was defined as the ability to fuse at both near and distance 
either without prismatic correction or with less than 10 PD of 

correction. Measurements of ocular alignment were also made in 
eccentric fields of gaze.
Results: Twenty-eight patients with TED and restrictive horizontal 
strabismus underwent unilateral or bilateral medial rectus recession to 
relieve diplopia. Overall the success rate was 86% and a  
re-operation rate of 10.7%. The improvement in horizontal deviation 
in all five cardinal positions of gaze was statistically significant 
(P<0.001), but the change in vertical deviation in the five cardinal 
positions of gaze was not statistically significant (Figures 1-2). There 
was coincidental postoperative change in vertical deviation, which 
was not proportional to the preoperative horizontal deviation or the 
amount of horizontal recession.
Conclusions: The addition of Tenon recession to TED-horizontal 
strabismus surgery led to statistically significant improvement in 
ocular alignment in both primary, and eccentric gaze. This is the 
first study of TED-strabismus surgery to analyze the post-operative 
results in positions outside of primary and reading gaze. Due to 
the preoperative incomitance of ocular deviations in this subset 
of patients, it has been routine to expect persistent postoperative 
eccentric misalignment. We postulate that the release of scar tissue by 
the addition of Tenon recession contributes to these improvements. 
Additionally, the postoperative change in vertical deviation was 
unpredictable suggesting that horizontal and vertical muscle surgery 
in TED should be preformed serially to achieve more reliable 
outcomes.



ARVO 2017 Annual Meeting Abstracts

These abstracts are licensed under a Creative Commons Attribution-NonCommercial-No Derivatives 4.0 International License. Go to http://iovs.arvojournals.org/ to 
access the versions of record.

Commercial Relationships: Stacy Scofield-Kaplan, None; 
Kristen Dunbar, None; Gregory Stein, None; Michael Kazim, 
None

Program Number: 5160 Poster Board Number: B0047
Presentation Time: 8:30 AM–10:15 AM
Quantitative Analysis of Goldmann Visual Fields Following 
Orbital Decompression for Thyroid Eye Disease
Taylor W. Starnes1, Mohsin Ali1, Peter W. Macintosh1, Pete Setabutr1, 
Heather E. Moss2, Vinay K. Aakalu1. 1Ophthalmology, University 
of Illinois at Chicago, Chicago, IL; 2Ophthalmology, Stanford 
University, Palo Alto, CA.
Purpose: 
There is a well-established role for orbital decompression in patients 
with compressive optic neuropathy due to thyroid eye disease (TED). 
We performed a retrospective, observational study to evaluate 
visual rehabilitation following orbital decompression for TED using 
Goldmann visual fields (GVF). This is the first study to quantitatively 
evaluate the post-operative GVF changes following orbital 
decompression for TED.
Methods: Patients who were undergoing orbital decompression at the 
Illinois Eye and Ear Infirmary received complete eye examinations, 
including Goldmann perimetry, preoperatively and at post-operative 
visits. Inclusion criteria were TED with presumed optic neuropathy, 
baseline acuity better than 20/200, and no confounding diagnoses 
(including glaucoma, other optic neuropathy, and advanced retinal 
disease). All Goldmann fields were performed with the I4e and I2e 
isopters, the outlines of each isopter were traced with the magic wand 
tool in Photoshop®, and the enclosed area was calculated (Figure 
1A). Field areas, visual acuity, and color testing were followed from 
the pre- to post-operative visits and trends were compared.
Results: Five eyes from 3 patients were included in the pilot study. 
There was substantial variability in the pre-op field areas (Range 
2.91-17.09cm2); therefore, the fold change from baseline was used 
to follow the post-operative trends. The mean field area for the I2e 
isopter increased by 1.30 ± 0.61 fold at post-op month 3 and by 1.80 
± 0.60 fold at post op month 12 (Figure 1B). The mean field area 
for the I4e isopter was 1.07 ± 0.07 fold of the pre-op area at post-
op month 12. Mean pre-operative visual acuity was LogMAR 0.42, 
which improved to 0.18 at post-op month 12. The mean pre-op score 
on Ishihara plates was 6.7 ± 4.1 out of 11, which improved to 11/11 
by 3 months post-op in all of the studied eyes.
Conclusions: We demonstrate the ability to quantitatively measure 
the Goldmann visual field area and use this measurement to follow 
the trends in visual changes post-operatively. Our initial analysis 
suggests that there is a trend toward increased visual field area 
following orbital decompression. These findings provide impetus 
to analyze additional eyes, which could provide further insight into 
the post-operative prognosis and trajectory of changes after orbital 
decompression.
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99Tcm-Octreotide Scintigraphy in Evaluation of  
Thyroid-Associated Ophthalmopathy in Pediatric Patients
Bin Sun1, 2, Zhaoxia Zhang1, Chunli Bao1, Shengbin Li2. 1The 
Department of Ophthalmology, First Hospital of Shanxi Medical 
University, Taiyuan, China; 2The Key Laboratory of National 
Ministry of Health for Forensic Science, College of Medicine, Xi’an 
Jiaotong University, Xi’an, China.
Purpose: As an autoimmune inflammatory disorder, thyroid 
associated ophthalmopathy (TAO) is less severe and less frequent 
in children than in adult. Neither the NOSPECT classification nor 
the clinical activity score (CAS) is validated in evaluation of TAO 
in pediatric patient. In this study, we aimed to determine the clinical 
characteristics and evaluate octreotide scintigraphy in pediatric 
patient with TAO.
Methods: This retrospective study comprised 20 pediatric patients 
(10.851.42 years) with TAO, 25 adult TAO patients, and 30 healthy 
subjects. All cases were diagnosed in First Hospital of Shanxi 
Medical University from 10/2008 through 07/2015. Data were 
obtained from a follow-up survey.
Results: The 20 pediatric patient with TAO were identified, including 
15 girls (75%) and 5 boys (25%). At the time of initial diagnosis of 
TAO, 18 patients (90%) were hyperthyroid, and 2 patients (10%) 
were euthyroid. The mean course of thyroid disorder was 12.48 
months (range, 10 days to 36 months), and the mean course of 
TAO was 10.40 months (range, 1 to 36). 18 patients (90%) had 
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bilateral TAO. Main symptoms of pediatric patients with TAO 
were eyelid retraction (85%) and exophthalmos (95%). Of the 13 
pediatric patients studied with orbital B-scan ultrasonography, 10 
(76.9%) had enlarged extraocular muscles; but only 2 exhibited eye 
movement restriction. None had optic neurophathy. 99Tcm-octreotide 
scintigraphy was positive in pediatric patients with TAO (95%) 
with elevated uptake ration (UR) (P<0.05). There was no significant 
difference between the pediatric patients with TAO and the adult 
patients (P>0.05). The pediatric patients with hyperthyroidism were 
treated with antithyroid drugs. For TAO, a wait-and-see policy 
were recommended. The 99Tcm-octreotide UR in pediatric TAO was 
decreased significantly when the symptoms alleviated 3 months later 
(P<0.05).
Conclusions: The clinical manifestations of pediatric TAO were 
usually mild and self-limited. Eyelid retraction and exophthalmos 
were the most common features and bilateral involvement.  
99Tcm-octreotide scintigraphy played a critical role in evaluation of 
pediatric TAO.
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Clinical Characterization of Pediatric Thyroid Eye Disease
Michael Chua, Lauren Tomlinson, Gil Binenbaum, William Katowitz. 
Ophthalmology, Children’s Hospital of Philadelphia, Philadelphia, 
PA.
Purpose: Thyroid eye disease (TED) is typically less severe and less 
common in children than in adults. We reviewed the presentation, 
severity, and surgical interventions of thyroid eye disease (TED) in 
children at a single institution over a 14-year period.
Methods: Retrospective cohort study of children 0 to 18 years of 
age with a diagnosis of TED, seen at The Children’s Hospital of 
Philadelphia from 2002 to 2016. Ophthalmic examination findings, 
neuroimaging study results, thyroid dysfunction treatment, and 
ophthalmological management, including orbital decompression 
surgery, were recorded. T-tests were used to test for statistical 
significance.
Results: A total of 67 subjects with TED were studied: 59 female, 
8 male. Mean age at diagnosis of TED was 11.6 years (SD 4.2, 
range 2.3-17.9). Mean follow-up was 2.4 years (SD 2.4). All 
subjects had proptosis (67, 100%). Other findings included eyelid 
retraction in 46 (69%), chemosis in 7 (10.4%), punctate epithelial 
erosions in 8 (12%), and strabismus in 6 (9%) subjects. No 
children had evidence of optic neuropathy. Twenty-one children 
(31%) reported dry eye symptoms. Mean exophthalmometry was 
21.5 mm (SD 2.7). Four children received orbital decompression 
surgery for exposure keratopathy and disfigurement. Mean pre-
operative and post-operative exophthalmometry for these children 
was 22.5 mm (SD 3.0) and 17.9mm (SD 2.4), respectively, which 
was a significant decrease, (p<0.0001). None of these patients had 
serious complications from surgery, but all had significant cosmetic 
improvement and resolution of exposure keratopathy.
Conclusions: Most children with TED exhibit relatively mild 
symptoms of proptosis and eyelid retraction without strabismus or 
vision loss. However, some children have severe disfigurement and 
corneal exposure due to TED and benefit from orbital decompression.
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Pediatric thyroid eye disease: A 5-year review of clinical 
presentation, management, and outcomes at a single tertiary care 
center
Valerie Chen, Patrick Frias, Hee J. Kim. Ophthalmology, Emory 
University, Atlanta, GA.
Purpose: 
To summarize the clinical findings, treatments, outcomes, and 
complications for pediatric patients with thyroid eye disease in a 
single tertiary care center
Methods: A retrospective chart review was performed for pediatric 
patients (<18 years old) treated for thyroid eye disease at Emory 
University Hospital and Children’s Healthcare of Atlanta between 
January 1, 2010 and December 31, 2015. Charts were reviewed 
for demographics, medical history, presenting symptoms, clinical 
exam findings, laboratory results, imaging studies, treatments, and 
outcomes.
Results: Twenty five pediatric patients with thyroid eye disease met 
criteria and were included in the study. Average age at diagnosis 
was 12.8 years (range 5-18 years). There was a heavy female 
predominance (92%). Twenty three patients (92%) were hyperthyroid 
on presentation. Prescribed medications included methimazole 
(96%), beta blockers (60%), and levothyroxine (60%). Other 
treatments included radioactive iodine (20%) and thryoidectomy 
(40%). The averate presenting visual acuity was logMar 0.055 (20/23 
equivalent). There was abnormal motility on presentation in 8%. 
Upper lid retraction was present in 48% and lower lid retraction 
in 44%. Surgical decompression was performed in 1 (4%) patient. 
Lid retraction repair was performed in 2 (8%). No patient required 
strabismus surgery.
Conclusions: While thyroid eye disease tends to be more mild in the 
pediatric population and can often regress after treatment of thryoid 
dysfunction, surgical intervention may still be necessary to prevent 
complications and sight-threatening sequelae.
Commercial Relationships: Valerie Chen, None; Patrick Frias, 
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