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S ECT I O N
G1 | Ex vivo Modeling of Bovine Herpesvirus-1
Keratitis And Cidofovir Antiviral Treatment
CR Alling1; CC Liu1; IM Langohr2; M Haque2;
RT Carter1; RE Baker1; AC Lewin1
1
Department of Veterinary Clinical Sciences, School of
Veterinary Medicine, Louisiana State University, Baton
Rouge, LA; 2Department of Pathobiological Sciences,
School of Veterinary Medicine, Louisiana State University,
Baton Rouge, LA
Purpose: Bovine herpesvirus-1 (BoHV-1) causes keratoconjunctivitis in cattle and contributes to significant economic losses worldwide. The objective of this study was
to determine the most appropriate commercially available
topical ophthalmic nucleoside analogue antiviral agent
for BoHV-1 keratoconjunctivitis treatment in cattle and
to demonstrate efficacy in a novel ex vivo bovine corneal
model.
Methods: In vitro BoHV-
1 half-
maximal inhibitory concentrations were determined for cidofovir
(MedChemExpress, Monmouth Junction, NJ, USA), ganciclovir (Acros Organics, Fair Lawn, NJ, USA), idoxuridine (Cayman Chemical, Ann Arbor, MI, USA), and
trifluridine (Acros Organics) via plaque reduction assays.
In vitro cytotoxicity was compared amongst compounds
via CellTiter-Glo® luciferase assays. Bovine cadaver corneoscleral rings (n = 36) were equally divided into an
uninfected/untreated control group, a BoHV-1-infected/
untreated group, and a BoHV-1-infected/cidofovir-treated
group for three-day culture; various parameters of BoHV-1
viral replication and corneal viability were assessed.
Results: Cidofovir was the most potent non-
cytotoxic
agent in vitro and was therefore selected for ex vivo analysis. BoHV-1 titer was significantly reduced in cidofovir-
treated (1.69 ± 0.08 x 103 PFU/mL) versus untreated

(8.25 ± 0.25 x 105 PFU/mL, P < 0.0001) tissues by Day 2
of ex vivo culture. No significant differences in histologic
criteria were observed amongst groups. BoHV-1 immunohistochemical staining was minimal in infected tissues
regardless of cidofovir treatment. Apoptosis via caspase-3
immunohistochemistry was minimal for all groups.
Conclusions: Cidofovir warrants further investigation as
topical treatment of BoHV-1 keratoconjunctivitis in cattle. Bovine ex vivo corneal tissue is useful for modeling
BoHV-1 kinetics and antiviral inhibition. Supported by
USDA Grant 1433. None.
G2 | Mucoadhesive Polymers Enhance Ocular
Drug Delivery: Proof of Concept Study With 0.5%
Tropicamide in Dogs
D Arad; O Pe'er; S Komoron; L Sebbag; R Ofri
Koret School of Veterinary Medicine, The Hebrew
University of Jerusalem, Rehovot, Israel
Purpose: To assess the efficacy of 0.5% tropicamide following administration of either 1.4% hydroxyethyl cellulose (HEC) or 1.2% hyaluronic acid (HA) at different time
intervals.
Methods: Eleven healthy Labrador dogs were enrolled
in the study, consisting of 8 sessions separated by 1-week
washout periods. At each session, pupillary diameter
(PD) was measured using digital calipers every 30 min for
7 hours following drug administration in a randomly selected eye. In sessions 1 & 2 PD was measured without
drugs (control) and following tropicamide application at
time 0 (baseline), respectively. In sessions 3–8 PD was
measured in eyes that received tropicamide 10 seconds,
1 min and 5 min following application of HEC or HA.
Data was analyzed using repeated measures ANOVA, linear regression model and Mann-Whitney U test.
Results: Maximal PD (mean ± SD) was significantly
greater (P ≤ 0.02) in all HEC and HA sessions compared
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to baseline readings (11.17 ± 0.67 mm) with the highest values recorded when HEC was applied 1 minute
(12.06 ± 0.51 mm) and HA 10 seconds (12.29 ± 0.58 mm)
prior to tropicamide. PD > 10 mm was maintained for
2 hours in the baseline group, and 3-4.5 hours in sessions
3–8. Area Under the Curve was significantly higher than
baseline measurements when tropicamide was applied
1 min after HEC (19.64 ± 0.95 and 33.93 ± 0.78 mm*h,
respectively, P = 0.007).
Conclusions: Tropicamide efficacy was enhanced
by prior administration of a mucoadhesive polymer.
Additional studies are needed to determine if HEC &
HA of varying concentrations can similarly extend and
potentiate the effect of other topical ophthalmic drugs.
Supported by Israel's Ministry of Aliyah and Integration
grants 1001247728. None.
G3 | Culture and Characterization of Canine
and Feline Corneal Organoids: A New Tool for the
Study and Treatment of Corneal Diseases
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Conclusions: Our preliminary data show that corneal
organoids can be isolated and maintained for more than
one month in vitro, and could give rise to a fully stratified
corneal epithelium with basal progenitor cells. This new
resource could have multiple applications for the study
and treatment of corneal diseases in veterinary ophthalmology.Supported by Internal Funding from Iowa State
University/ PG105155
Disclosure: Drs. Karin Allenspach and Jonathan Mochel
are co-founders of 3D health Solutions, Inc., a start-up
company with the goal to commercialize applications of
veterinary organoids.
G4 | A Retrospective Investigation
of Neurogenic Keratoconjunctivitis Sicca
after Administration of the Long Lasting Otic
Medications Claro, Neptra and Osurnia

L Bedos1; V Gabriel2; C Zdyrski2; DK Sahoo1,2;
JP Mochel2; K Allenspach1,2
1
Department of Veterinary Clinical Sciences; 2SMART
Lab, Department of Biomedical Sciences; Iowa State
University College of Veterinary Medicine, Ames, IA, USA

GR Bercovitz1; AM Gaerig2; ED Conway3; JA Huey4;
MR Telle5; KE Myrna1
1
College of Veterinary Medicine, University of Georgia,
Athens, GA; 2Eye Care for Animals, Chicago, IL; 3VCA
Great Lakes Veterinary Specialists, Warrensville Heights,
OH; 4Memphis Veterinary Specialists and Emergency,
Cordova, TN; 5College of Veterinary Medicine, Mississippi
State University, Mississippi State, MS

Purpose: To describe methods for isolation and culture of
canine and feline corneal organoids.
Methods: Organoids were derived from limbal epithelium. Tissue samples were obtained by enucleation from
patients euthanized for unrelated reasons. Cell isolation
and culture was performed using a modified version of
our previously published protocol. The media composition was optimized with the addition of fibroblast growth
factor 2, 7 and 10. Canine and feline specific probes were
designed to perform RNA in situ hybridization for characterizing expression of epithelial cell markers in organoids as well as tissues of origin, namely: (i) N-Cadherin
(progenitor cell marker), (ii) P63 (progenitor stem cell
marker), (iii) Collagen IV (corneal and limbal epithelial
basement membrane component), (iv) LGR5 (stem cell
marker), (v) AQP1 (marker for niche-like cells), and (vi)
CK-19 (epithelial differentiation).
Results: We were able to achieve successful culture, differentiation, and maintenance of canine and feline 3D
corneal organoids. 3D canine organoids expressed mRNA
for COL4A1, P63, N-Cadherin and AQP1; while feline
organoids expressed P63, CK19, and N-Cadherin. In the
tissue, positive markers for the dog included COL4A1,
LGR5, P63, CK19, AQP1, whereas in the cat they included
P63, CK19, AQP1.

Purpose: To present cases of neurogenic keratoconjunctivitis sicca (KCS) after the administration of the otic
medications Claro (Elanco, KS, USA), Neptra (Elanco,
Hampshire, UK), and Osurnia (Dechra, KS, USA).
Methods: An ongoing, multicentric, retrospective review
of records was performed. Cases were included if patients
were diagnosed with neurogenic KCS following application of Claro (Neptra) or Osurnia topically for treatment
of otitis externa in canines.
Results: Seventeen canines were included. The average
age of onset of neurogenic KCS was 8 years. All breeds
included were small to medium sized dogs, and the most
common breeds were the Cavalier King Charles Spaniel,
Miniature Pincher, Maltese and Shih Tzu (two cases per
breed). Nine cases received Claro only, three cases received Neptra only, three cases received Osurnia only,
and one case received both Osurnia and Claro. The median number of days from application to presentation
for ophthalmic concerns was 1 day, and the range was
0–807 days. Eight cases had the otic medication applied
to both ears, and 5 of these cases had unilateral ophthalmic pathology. Average duration of time from application
of the otic medication to documented return of adequate
tear production (Schirmer tear test ≥ 15 mm/min) with
typical treatment for neurogenic KCS was 116 days, range
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33–280 days. At the last follow up (range 28–434 days), six
cases did not have documented return of adequate tear
production.
Conclusion: Neurogenic KCS should be considered as
a potential complication following application of Claro
(Neptra) or Osurnia in dogs. Support/Disclosure. None.
G5 | Management of Ophthalmic Complications
Associated with Blood Parasite Infestation in Dogs
KC Bhadsavle; RS Mandhwani; KN Jiddimani;
AP Vedpathak
The Eye Vet Clinic, Mumbai, India
Purpose: In this paper we discuss clinical signs, diagnostics, various medical and surgical methods for the treatment of secondary ophthalmic complications caused due
to vector borne diseases.
Methods: Over the period of 2 years (2019–2021), a total
of 52 dogs (95 eyes) with secondary ophthalmic complications were identified, primarily affected by various
Vector-borne diseases. The diagnosis was confirmed by
direct blood smear examination, IDEXX Snap 4DX and
PCR. These cases were treated systemically and locally
for the primary infection and ophthalmic complications
respectively.
Results: The patients were grouped as follows: Ehrlichia
sp. (20), Anaplasma (10), Babesia sp. (12), Trypanosoma
(3), mixed infections of Babesia sp., Ehrlichia sp.,
Anaplasma, Hepatozoon Sp. (7). Unilaterally affected
eyes (5 patients) were observed in Ehrlichia sp. (4) and
Anaplasma (1); rest of the dogs (46) were presented with
bilateral involvement. Permanent vision loss was observed
in 17 out of 24 eyes with Babesia sp. (70.8%), mixed infections 8 out of 14 eyes (57%), Trypanosoma evansi 3 out of
6 eyes (50%), Anaplasma platys (7 out of 19 eyes (36.8%))
and Ehrlichia sp. 9 out of 34 eyes (26.4%).
Conclusion: Vector borne diseases can result in multiple
ocular manifestations like, acute retinal detachment, severe uveitis, hyphema, glaucoma, severe corneal edema,
chronic uveitis, chronic corneal oedema etc. In this case
series Babesia spp. was found to cause the most serious
acute ocular pathologies, followed by Mixed infections
and Trypanosoma spp.; Anaplasma and Ehrlichia were
found to be least damaging to the eye. None.
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G6 | The Influence of an Artificial Tear
Ointment on Schirmer Tear Test-I Results in
Normal Dogs
C Boles; S Massarani; NT Wasserman
Eye Care Animals Wheeling, Illinois
Purpose: Given the prolonged contact time of ointments,
measurement of STT-I soon after application could affect results. The purpose of this study was to investigate
the effect that an artificial tear ophthalmic ointment
has on STT-I measurements at different timepoints post
application.
Methods: A two period prospective randomized contralateral crossover study was performed using 10 dogs
with healthy eyes. All dogs underwent complete ophthalmic examination. A baseline STT-I was performed OU.
The treatment eye was randomly selected to receive ¼
inch of an artificial tear ointment (Bausch & Lomb Soothe
Lubricant Eye Ointment PM). STT-I measurements were
collected at 10, 20, 30, 45, 60, 90, 120, 150, 180 minutes
from both eyes post ointment application. Tests were performed on different days and the contralateral eye served
as a control. The difference in STT-I measurements at
each timepoint was compared to baseline and analyzed
with an approximate t-test.
Results: The average baseline STT-I measurement was
24.0 mm/min. The mean STT-I difference at each timepoint ranged from −1.8 to +0.6 mm/min and −1.9 to
+1.9 mm/min in control and treated eyes respectively,
with no obvious pattern. There were no statistically significant differences in STT-
I measurements between
ointment-
treated and control eyes at any time point
(P > 0.10).
Conclusion: Topical application of an artificial tear ointment did not result in a statistically significant difference
in STT-I measurements at any time point post application. Further studies are needed to investigate whether
medicated ointments affect STT-I measurements shortly
following application in patients with and without active
keratoconjunctivitis sicca. None.
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G7 | Ocular Diagnostics, Conjunctival
Microbiome, and Ophthalmic Findings in the
Chilean Flamingo (Phoenicopterus chilensis)

G8 | Pharmacokinetics of Extended-Release
Parenteral Ceftiofur (Excede®) in the Canine Tear
Film

AC Bowden1; RA Allbaugh1; A Gall2; M Leis3;
L Sebbag1,4
1
Iowa State University College of Veterinary Medicine;
2
Blank Park Zoo, Des Moines, IA; 3Western College of
Veterinary Medicine; 4Koret School of Veterinary Medicine,
The Hebrew University of Jerusalem

AC Bowden1; RA Allbaugh1; JP Mochel1; J Smith1; L
Sebbag1,3
1
Iowa State University College of Veterinary Medicine;
2
University of Tennessee College of Veterinary Medicine;
3
Koret School of Veterinary Medicine, The Hebrew
University of Jerusalem

Purpose: To establish normative data for selected ocular diagnostic tests and commensal conjunctival microflora, and to describe the incidence of ocular pathology in
Chilean flamingos.
Methods: Blink rate assessment was performed on 41
Chilean flamingos undisturbed in their exhibit at the
Blank Park Zoo in Des Moines, Iowa. Using gentle manual restraint, the following procedures were performed in
20 of the flamingos: palpebral fissure measurement, tear
production testing [phenol red thread test (PRTT) in one
eye, endodontic absorbent paper point tear test (EAPPTT)
in the other], intraocular pressure (IOP) with rebound tonometry, and fluorescein staining. The other 21 flamingos
were brought to a darkened area for complete ophthalmic
examination. A conjunctival swab for ocular microbiome
assessment was collected on 7 flamingos.
Results: Median (range) age, palpebral fissure width,
blink rate, IOP, EAPPTT, and PRTT were 9.5 (0.7–40)
years, 11 (9–14) mm, 3.4 (1–9) blinks/min, 13 (10–22)
mmHg, 11 (9–14) mm/min, 6 (3–13) mm/15 sec, respectively. Observed ocular pathologies included cataracts
(n = 7, 33%), corneal fibrosis (n = 3, 14%), endothelial pigment (n = 2, 9.5%), uveal cysts (n = 1, 4.8%), lens luxation
(n = 1, 4.8%), and uveitis (n = 1, 4.8%). Ocular microbiome data is pending.
Conclusions: Identifying commensal conjunctival flora
will guide empiric medical therapy for flamingos with ocular surface disease, while understanding baseline ocular
parameters and incidence of ophthalmic pathology will
aid disease screening during annual exams for the Chilean
flamingo. Supported by VAF grant 2020-1. None.

Purpose: Describe the pharmacokinetics of extended-
release parenteral ceftiofur (Excede®) in the canine tear
film and compare these concentrations to minimal inhibitory concentrations (MICs) of ceftiofur against common
ocular pathogens in dogs.
Methods: Six dogs of various breeds were enrolled.
Disruption of blood-
tear barrier was achieved with
histamine-induced conjunctivitis to render results more
clinically relevant. Each dog received a single subcutaneous injection of 5 mg/kg Excede®, followed by tear
collection with Schirmer strips at times 0, 0.25, 0.5, 1,
2, 4, 8, 12, 24, 36, 48, 72, 96, 120, 144, 168, 192, 216 and
240 h. Drug quantification was performed with liquid
chromatography-
mass spectrometry. MICs were determined for Staphylococcus pseudintermedius, Streptococcus
canis and Pseudomonas aeruginosa by assessing bacterial
growth (n = 10 per bacterial species) in the presence of
ceftiofur at increasing concentrations.
Results: Blood-
tear barrier breakdown provided tear
film concentrations 3.2–28.9-fold higher than the contralateral healthy eye (n = 1 dog, pilot experiment). In all
6 dogs, ceftiofur concentrations in tears varied from 2.3
to 637.5 ng/ml and were detectable up to 10 days (240 h)
after the subcutaneous injection. However, tear levels
remained below MICs for the common ocular isolates
(≥640 ng/ml) assessed at all time points.
Conclusions: Ceftiofur reached the tear compartment
(for up to 10 days) after a single parenteral injection,
however tear concentrations were too low to be effective
against the most common bacterial pathogens in dogs.
Further studies with different ceftiofur dosing or other
long-acting injectable antibiotics are warranted. None.
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G9 | A Comparison of Intracapsular Lens
Extraction and Trans-Corneal Reduction for
Anterior Lens Luxation in Dogs
AN Bowyer; ME Lassaline; E Holt
School of Veterinary Medicine, University of Pennsylvania
Purpose: The objective of this study was to evaluate the
success rate, complications, and long-term outcomes in
dogs with anterior lens luxation (ALL) treated with intracapsular lens extraction (ICLE) or trans-corneal reduction (TR) at the University of Pennsylvania Veterinary
Hospital from 2014 to 2021.
Methods: Medical records of dogs with complete ALL
that underwent ICLE or TR were reviewed. The presenting complaint, signalment, vision status, and ophthalmic
abnormalities were recorded. Success rate, postprocedural
complications, and long-term outcomes were assessed.
Results: Fifty-one diagnoses of ALL were made in 46 eyes
from 44 dogs, with 20/51 treated with ICLE and 31/51
treated with TR. Successful lens extraction was achieved
in 95% (19/20) of ALLs treated with ICLE. Successful lens
reduction was achieved in 90.3% (28/31) of ALLs treated
with TR. ALL recurred following TR in 35.7% (10/28) of
eyes treated with TR; in three of these, ALL recurred within
48 hours of TR and was treated with ICLE. Short-term complications included anterior uveitis (18/19 ICLE, 5/25 TR),
glaucoma (0/19 ICLE, 4/25 TR), and corneal ulceration
(1/19 ICLE, 7/25 TR). Median follow-up for eyes following
ICLE and TR was 256 days and 48 days respectively. Of
eyes that had vision at presentation, vision was retained at
last follow-up in more eyes following ICLE (10/13, 78.5%)
than following TR (4/11, 36.3%), P < 0.05. Enucleation was
recommended or performed in fewer eyes following ICLE
(3/19, 15.7%) than following TR (7/25, 28%).
Conclusions: Compared to TR, ICLE provides a better
prognosis for long-term vision retention. None.
G10 | The Prophylactic Efficacy of Intravenous
Paracetamol Administration to Reduce the
Incidence of Post-Operative Ocular Hypertension
in Dogs Undergoing Phacoemulsification-A Pilot
Study
C Bradley1; K Manchip1; PG Sansom2; WJC Carter1
1
South Devon Referrals, UK; 2College of Engineering,
Mathematics and Physical Sciences, University of Exeter
Purpose: To determine whether intravenous administration of paracetamol prevents or reduces the incidence
of postoperative ocular hypertension (POH) in dogs
following routine phacoemulsification.

  

|

e5

Methods: Diabetic and non-diabetic patients (total 54
dogs) undergoing unilateral or bilateral phacoemulsification were recruited to this placebo-controlled, randomised, prospective study. The control group received
1 ml/kg saline via intravenous infusion while the treatment group received 10 mg/kg paracetamol (Paracetamol
10 mg/ml; Accord, North Harrow, UK) via intravenous
infusion. Infusions were administered 30 minutes prior to
surgery and repeated after 12 hours. Intraocular pressure
(IOP) was measured before premedication (baseline), and
at T + 1 hrs, T + 3 hrs, T + 5 hrs and T + 18 hrs following
extubation. POH was defined as an IOP above 25 mmHg
(POH25). In addition, the number of patients with an IOP
exceeding 20 mmHg was analysed (POH20).
Results: POH20 occurred in 35 of 54 animals (64.8%), including 19 of 25 animals (76.0%) in the control group and
16 of 29 animals (55.2%) in the treatment group. POH25
occurred in 22 of 54 animals (40.7%), including 13 of 25
animals (52.0%) in the control group and 9 of 29 animals
(31.0%) in the treatment group. Paracetamol administration showed a significant positive effect on reducing the incidence of POH20 (P = 0.048), but not POH25 (P = 0.221).
Conclusions: When comparing groups, the treatment
group showed a statistically significant reduction in the
incidence of POH20, although no differences were observed in the incidence of POH25 between groups. Further
studies are warranted to explore whether alternative drug
regimes or routes of administration can provide enhanced
efficacy in the prevention of POH25. None.
G11 | Efficacy of the Bovine Amniotic
Membrane Homogenate in the Wound Healing
Process Using Ex Vivo Corneal Model
E Capistrano da Silva1; KM Smith-Fleming2;
M Carossino3; IM Langohr3; BC Martins1,2
1
Department of Comparative Biosciences, University
of Illinois. 2Department Clinical Medicine, University
of Illinois; 3Department of Pathobiological Sciences,
Louisiana State University
Purpose: To evaluate the efficacy of bovine amniotic
membrane homogenate (BAMH) on wounded ex vivo
rabbit corneas.
Methods: Eighteen corneas obtained from normal rabbit
eyes were wounded equally using a 6 mm trephine and
cultured into an air-liquid interface model. Corneas were
treated with phosphate-buffered saline (PBS) (n = 6, control group), 0.2% ethylenediaminetetraacetic acid (EDTA)
(n = 6), or BAMH (n = 6). All treatments were applied
topically 6 times/day. Each cornea was macro photographed daily with and without fluorescein stain to assess
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epithelialization and haziness. After 7 days, corneal transparency was evaluated, and the tissues prepared for histologic analysis of viability, total and epithelial thickness,
and extent of epithelial ingrowth.
Results: The mean epithelialization time was
6.2 ± 0.82 days for the control group, 6.2 ± 0.75 days
for the EDTA treated group, and 5.1 ± 0.40 days for the
BAMH treated group, demonstrating a significant difference between the BAMH and the other groups. The
corneas that received EDTA had better transparency compared with the other groups. Histologically, all corneas
had adequate morphology and architecture after healing.
Analysis of corneal and epithelial thickness revealed no
significant difference among groups, but the epithelial ingrowth was significantly reduced in depth in the BAMH
group compared to the control group.
Conclusions: BAMH is an effective and promising treatment for stromal and epithelial ulcers. Supported by
Department of Veterinary Clinical Medicine Funds. None.
G12 | Characterization of Aqueous Outflow
Pathway Associated Ocular Vasculature by Light
Sheet Fluorescence Microscopy
KH Chan; K Weiss; OE Torne; M Kim; J Huisken;
GJ McLellan
Department of Ophthalmology & Visual Sciences,
University of Wisconsin –Madison; Morgridge Institute
for Research; McPherson Eye Research Institute, Madison,
Wisconsin; Department of Surgical Sciences, School of
Veterinary Medicine, University of Wisconsin –Madison
Purpose: Light sheet fluorescence microscopy (LSFM)
facilitates rapid imaging of “large” (millimeter thickness),
optically clear tissue samples, leveraging advances in tissue clearing to image whole organs and small organisms.
Bleaching of melanin pigment has broadened the application of LSFM by enabling imaging of pigmented tissues,
including the eye. We describe a method to clear, label
and image Schlemm's canal (SC) and vasculature in fluorescently labeled mouse eyes.
Methods: 4–
7 month old, pigmented mice (DBA/2J,
C57BL/6J, Ltbp2 knockout and Angpt1 knockout) were
used. Eyes were routinely enucleated and fixed. The
melanin pigment was bleached using a hydrogen peroxide solution. The eyes were immunolabeled for vascular
and lymphatic markers, embedded in agarose, dehydrated
and cleared with ethyl cinnamate. Imaging of the whole
eye was performed with LSFM and analyzed with Imaris
software.
Results: Optical transparency of the eye was achieved
in each mouse strain, which permitted high-resolution
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imaging of vasculature and SC. Segmentation and 3D reconstruction revealed a qualitatively hypomorphic SC in
Angpt1 knockout mice, compared to wild-type and Ltbp2
knockout in a small sample.
Conclusions: LSFM is a relatively fast and technically
simple method for assessment of SC and associated vasculature in whole pigmented mouse eyes. In contrast to
known human glaucoma genes (including Angpt1) that
impact SC vascular development, our results indicate
a normal SC in Ltbp2-
associated glaucoma. This corroborates findings in cats with LTBP2-associated glaucoma and suggests that the trabecular meshwork is the
site of outflow resistance in animals with LTBP2 mutations. Supported by NIH Grants P30 EY016665 and
T35OD011078, The Marfan Foundation, and Research to
Prevent Blindness. None.
G13 | Effects of the Corneoconjunctival
Transposition and Posterior Lamellar Keratoplasty
on Streak Retinoscopy in Equine Cadaver Eyes:
Preliminary Results
LN Charnock; SD Boveland; PA Moore; ES Groover;
RJ McMullen Jr
College of Veterinary Medicine, Auburn University
Purpose: Evaluate effects of corneoconjunctival transposition (CCT) and posterior lamellar keratoplasty (PLK) on
streak retinoscopy in equine cadaver eyes.
Methods: Intraocular pressures (IOP) were maintained
at 25 ± 3 mmHg via intravitreal saline injections in eleven
equine cadaver eyes. The vertical and horizontal meridians were refracted without viscoelastic (NO VISCO)
and then repeated following optical coherence tomography (OCT) of the axial cornea and subsequent intracameral injection of 1.0 ml viscoelastic (VISCO). Either CCT
(N = 5) or PLK (N = 6) (coin toss) were performed, and
gross, net and spherical refraction results were recorded.
Postoperatively, IOP was returned to 25 ± 3 mmHg and
streak retinoscopy and postoperative OCT of the axial cornea was repeated.
Results: There was a significant increase in presurgical (VISCO) and postsurgical net meridional and spherical refraction for CCT [horizontal: 2.7 (95% CI 0.4–5.0)
D, P = 0.022, vertical: 2.3 (95% CI 1.0–3.6) D, P = 0.001,
spherical: 2.5 (95% CI: 0.7–4.3) D, P = 0.005) and PLK
[horizontal: 2.8 (95% CI 0.7–4.9) D, P = 0.009, vertical: 1.9
(95% CI 0.7–3.1) D, P = 0.002, spherical: 2.4 (95% CI 0.8–
4.0) D, P = 0.004]. Postoperative refraction did not differ
significantly between CCT and PLK. Postoperative OCT
revealed a space between the anterior and posterior grafts
and corneal undulation from suture placement.
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Conclusions: Net meridional and spherical refraction had
a hyperopic shift following CCT and PLK, with no significant difference between CCT or PLK. Support. Auburn
University Department of Clinical Sciences Resident
Research Grant. This project has received IACUC approval (PRN #2021-3860). None.
G14 | Associations Between Pre-, Intra-, and
Post-operative Factors and Corneal Adverse Effects
in Dogs Undergoing Cataract Surgery
TM Chen1; JS Eaton1; SJ Hetzel2
1
Department of Surgical Sciences, School of Veterinary
Medicine, University of Wisconsin-Madison; 2Department
of Biostatistics and Medical Informatics, Institute for
Clinical and Translational Research (ICTR), University of
Wisconsin-Madison
Purpose: To determine incidence and identify risk factors
for corneal ulceration and other postoperative corneal adverse effects following lensectomy in dogs.
Methods: Medical records of dogs undergoing cataract
surgery at UW Veterinary Care between 2010 and 2020
were reviewed. Pre-, intra-, and postoperative clinical,
laboratory, and surgical parameters were tabulated and
compared to postoperative incidence of corneal ulceration and other adverse corneal effects. Outcome statistics
(odds ratios [95% CI]) were calculated using linear mixed
effects ANOVA or generalized estimating equations with
animal as random effect.
Results: Three-hundred and four eyes from 152 dogs
were included (n = 72 non-
diabetics; n = 80 diabetics). Median age was 8 years (range: 0.6–18). Sixty-one
breeds were represented and 67 females and 85 males
were included. Twenty-
three brachycephalic and 127
non-brachycephalic dogs were included (if breed specified). Non-diabetic and diabetic dogs were significantly
different with respect to age (P < 0.0001), cataract duration (P < 0.0001) and diagnosis of lens-induced uveitis
prior to surgery (P = 0.0052). Odds ratio for development
of post-
operative corneal ulceration (within 24 hours
postoperatively) was not significant with respect to diabetes status (OR = 0.80 [0.35–1.85], P = 0.607), diabetes
duration (OR = 0.87 [0.69–1.10], P = 0.252), skull type
(OR = 2.57 [0.57–11.70], P = 0.221), or level of surgeon
experience (OR = 0.68 [0.33–1.38], P = 0.284), but was
significant with respect to phacoemulsification power per
eye (OR = 1.06 [1.02–1.10], P = 0.006). Postoperative development of corneal lipid infiltrate was not significantly
associated with pre-operative serum cholesterol or triglyceride levels (P = 0.541 and 0.264, respectively).

  

|

e7

Conclusions: Neither presence of diabetes nor brachycephalic skull conformation increase risk of corneal ulceration in the immediate postoperative period following
cataract surgery in dogs. None.
G15 | Gabapentin Reduces Stress and Does Not
Affect Ocular Parameters in Healthy Cats
YC Crowe; AD Groth; JE Premont; J White; SM Coall;
KL Yates; FM Billson
Department of Ophthalmology, Small Animal Specialist
Hospital, Sydney, Australia
Purpose: To describe the effects of gabapentin on ocular
and behavioural parameters following oral administration
in healthy cats.
Methods: Masked, placebo-
controlled, randomized
crossover-
design study. Ten young, healthy cats were
scheduled for two veterinary visits at least six days apart
and randomly assigned to receive a compounded capsule
containing 100 mg of gabapentin or placebo (100 mg lactose powder) at the first visit and the opposite treatment at
the second visit. Respiratory rate, heart rate, stress score,
sedation score, compliance score, horizontal pupil diameter, intraocular pressure and Schirmer Tear Test-1 were
measured prior to and 1.5, 3 and 6 hours following capsule administration, following a standardized protocol.
Stress score, sedation score and compliance score were
assigned based on established behavioural scales. Results
were statistically compared between treatments with P-
value < 0.05 considered significant.
Results: Stress score was significantly reduced at 1.5
(P = 0.01) hours following gabapentin administration. Sedation score was significantly increased at 1.5
(P = 0.015) and 3 (P = 0.03) hours following gabapentin administration. Gabapentin had no significant effect
on respiratory rate, heart rate, compliance score or ocular
values measured in this study.
Conclusions: Gabapentin reduces stress and increases
sedation at 1.5 hours after treatment, with no significant
effect on ocular examination results. None.
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Primary Glaucoma in the French Bulldog

UM Dietrich1; SL Priestnall2; E Ludwig3; I Allgoewer4
1
The London Cat Clinic, London, UK; 2The Royal
Veterinary College, UK; 3Fachpraxis fuer Tierpathologie,
Munich, Germany; 4Animal Eye Practice, Berlin,
Germany
Purpose: To describe ocular, gonioscopic and histopathologic findings in a series of French Bulldogs with
glaucoma.
Methods: Dogs underwent a complete ocular examination
including slit lamp biomicroscopy, rebound tonometry and
gonioscopy in the affected and/or opposite eye if possible.
Histopathology was performed in enucleated, blind eyes.
Results: A total of 27 dogs (31 eyes) with 14 female and 13
male dogs were included. Mean age at onset of glaucoma
was 7.12 years. The right eye was affected in 11, the left
eye in 12 and both eyes in 4 dogs. All eyes were buphthalmic and blind with variable amount of corneal oedema.
Mean IOP at presentation was 61 mmHg. Gonioscopy
performed in 17/27 dogs revealed goniodysgenesis characterized by a narrow/closed angle, sheets, flow holes and
thickened trabeculae. Histopathological examination of
23 eyes showed a closed or collapsed iridocorneal angle
(21/23) with arborized termination of Descemet’s membrane in 11/23. Pigment invasion of the ICA, uvea, and
sclera with melanomacrophages as predominant cell
type was found in 21/23. Iridociliary cysts were detected
in 10/23 eyes and neutrophilic inflammation with PIFM
formation in 11/23 eyes. All 23 eyes had various degrees
of retinal degeneration, optic nerve atrophy and cupping.
Conclusion: French Bulldogs with glaucoma were found
to have goniodysgenesis, with narrow or closed angles and
varying degrees of pectinate ligament dysplasia suggestive
of primary glaucoma. IOP spikes predominantly occurred
in middle-aged to older dogs and appeared to be associated with progressive pigment invasion of the iridocorneal
angle, uvea and sclera in most of dogs. None.
G17 | Commercially Available Intraocular
Lenses Commonly Used in Canine Cataract
Surgery: A Microbiota Investigation
KK Dowler; A Vientós-Plotts; ZL McAdams;
EA Giuliano; CR Reinero; AC Ericsson
College of Veterinary Medicine, University of Missouri,
Columbia, Missouri
Purpose: To survey commercially available, sterile foldable intraocular lenses (IOLs) used during routine canine

cataract surgery, and their packaging fluid for the presence of bacterial DNA and/or viable (cultivable) bacteria.
Methods: Swabs from IOLs and packaging fluid from
three different veterinary manufacturers and three different production lots/manufacturer were collected for 16S
ribosomal ribonucleic acid (rRNA) sequencing. Packaging
fluid samples were collected for aerobic/anaerobic bacterial culture. Deoxyribonucleic acid (DNA) extraction,
16S rRNA library preparation, and sequencing were performed followed by assembly and sequence annotation.
Statistical analyses were performed using Sigma Plot 14.0,
MetaboAnalyst, and PAST software. Differences (P ≤ 0.05)
between manufacturer and collection sites in microbial
richness and composition were determined, alongside appropriate reagent controls.
Results: Culture yielded one isolate, identified as
Staphylococcus epidermidis. 16S rRNA sequencing revealed distinct brand-
specific bacterial DNA profiles,
conserved between IOL and packaging fluid of all production lots within each manufacturer. The dominant
taxonomy differentiating each manufacturer was annotated as Staphylococcus sp., and was a 100% match to
S. epidermidis.
Conclusions: Distinct mixtures of bacterial DNA are present and consistent in IOLs and packaging fluid depending
on the manufacturer, and Staphylococcus is the dominant
contributor to the bacterial DNA detected. Supported by
ACVO Vision for Animals Foundation (VAF grant 2021-
3) and the MU Phi Zeta chapter. None.
G18 | Ocular Melanosis in Canine Breeds Other
than the Cairn Terrier –A Retrospective Analysis
JS Eaton1; TM Chen1; GC Shaw2; LCB Teixeira2
1
Department of Surgical Sciences, School of Veterinary
Medicine, University of Wisconsin-Madison; 2Comparative
Ocular Pathology Laboratory of Wisconsin, Department of
Pathobiological Sciences, School of Veterinary Medicine,
University of Wisconsin-Madison
Purpose: To characterize clinical and histologic features
of ocular melanosis in non-cairn terrier canine patients
from the COPLOW collection, and compare them to established features of Cairn terrier ocular melanosis.
Methods: The COPLOW database was searched for submissions from non-Cairn terrier patients diagnosed with
ocular (uveal) melanosis between 2013 and 2020. Globe
submissions with a history of previous intraocular surgery
or injection were excluded. Historical, clinical, and histopathological data were tabulated. Histopathology review
was performed for all submissions.
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Results: Two-hundred forty-four samples from 233 dogs
(130 females, 102 males, 1 unspecified) were identified.
Median age was 10.25 years (range: 0.6–17.5). In comparison to COPLOW’s breed database, over-represented
breeds included boxers (RR = 10.44; P < 0.0001), French
bulldogs (RR = 6.03; P < 0.0001), Cavalier King Charles
spaniels (RR = 3.74; P = 0.0012), and Yorkshire terriers
(RR = 2.18; P = 0.0148). Bilateral pigmentary abnormalities were described at the time of submission in 82 dogs
(35.2%). Melanocytic invasion of the iridocorneal angle,
cornea, sclera, and choroid were identified in 62.6%,
19.3%, and 47.3%, and 57.6% of globe submissions, respectively. Fibrovascular membranes were identified in 46.1%
of globes, and retinal detachment was identified in 14.8%
of globes. Peripapillary and orbital tissue pigmentation
were observed in 16.5% and 10.3% of globes, respectively.
Melanocytic neoplasms associated with uveal melanosis
were identified in 49 globes.
Conclusions: Ocular melanosis is observed in non-Cairn
terrier breeds and is commonly associated with melanocytic intraocular neoplasia. Ocular melanosis in these
breeds is not invariably bilateral. Some clinical and histologic features of the disease appear to differ from that of
Cairn terriers. None.
G19 | ERG Results in Molinois Belgium
Shepherd Dogs Submitted to Two Different
Anesthethic Protocols
A Kuner1; MFM Duval1; RD Faleiro1; BG Marinho2;
CM Molinaro2
1
Radiovet Centro de Diagnóstico; 2Universidade Federal
Rural do Rio de Janeiro
Purpose: To compare electroretinogram (ERG) results
in Molinois Belgium Shepherd dogs belonging to the
Military Police of Rio de Janeiro canine unit, using two
different anesthetic protocols.
Methods: Six healthy Molinois Belgian Shepherd
dogs, between 1 and 5 years old, underwent two anesthetic protocols with an interval of two weeks: 0.02 mL/
kg, intramuscularly (IM), of TDex solution (50 mg of
tiletamine-zolazepam lyophilisate diluted in 25% butorphanol solution and 0.125 mg of 50% dexmedetomidine);
and 0.2 mg/kg butorphanol (IM), 5 mg/kg propofol (IV)
and vaporized isoflurane (ISO). All animals were intubated, dark-adapted for 20 minutes, received rocuronium
(0.05 mg/kg IV) and had vital parameters monitored. A
complete ERG including cone, mixed and rod responses
was recorded. ERG results on each anesthetic protocol
were compared for b-wave amplitude, implicit time and
presence of artifacts.
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Results: There were no significant differences between
the groups ISO vs Tdex except for implicit time values for
cone response. B-wave implicit times (msec) and amplitudes (mv) were as follows for ISO vs Tdex: Mixed (18,3 vs
20,5 msec; P = 0.5473 and 193,0 vs. 157,5 mv; P = 0.1101);
Rod (35,0 vs 39,7 msec; P = 0.2840 and 50,0 vs. 55,3 mv;
P = 0.4757) and Cone (16,0 vs 13,5 msec; P = 0,0217 and
39,7 vs. 33,8 mv; P = 0.4305). Although graphical responses
for artifacts were more depressed under Tdex, noise scores
were higher but the difference was not significant.
Conclusion: Both protocols proved to be effective for
ERG examination. This study corroborates the importance of anesthetic standardization in the interpretation
of the results. None.
G20 | Effect of Topical 0.0015% Tafluprost on
Intraocular Pressure in Cats
H Faghihi1; GJ McLellan2,3; JA Kiland3; SM Rajaei1;
P Mehrabi4
1
Ophthalmology section, Negah Veterinary Centre,
Tehran, Iran; 2Department of Surgical Sciences, School of
Veterinary Medicine, University of Wisconsin, Madison,
WI, USA; 3Department of Ophthalmology and Visual
Sciences, School of Medicine and Public Health, University
of Wisconsin, Madison, WI, USA; 4Avina Veterinary
Hospital, Tehran, Iran
Purpose: To evaluate the effects of topical 0.0015% tafluprost on intraocular pressure (IOP) in cats.
Methods: Twelve healthy, adult, intact male cats were
enrolled in this study. IOP was measured (TonoVet Plus)
in both eyes daily, for 1 wk prior to (acclimation phase),
2 wks during (treatment phase), and 1 wk following cessation of treatment (post-treatment phase) with tafluprost
q8 hrs to one randomly assigned eye. IOP was measured
on day 1 of the treatment period prior to (T), and 30 min,
1, 2, 4, 8 and 24 hrs after the first dose of tafluprost then
q24 hrs thereafter.
Results: IOP was significantly lower in subsequently
treated than in untreated eyes (<2 mmHg, clinically insignificant difference) at days 1 and 4 of the pre-treatment
phase. IOP was significantly lower in treated vs. untreated
eyes on days 4, 9, 10, 11, 12 and 13 of the treatment phase
(P < 0.05) with a maximal IOP difference of 28% occurring
on day 13 (13.25 ± 3.25 vs 18.17 ± 3.3 mmHg respectively;
P = 0.0002). There was no significant difference in IOP
in treated or untreated eyes vs. their respective baselines
during the treatment period or between treated vs. untreated eyes during the post-treatment period. All treated
eyes exhibited miosis during the treatment phase.
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Conclusions: Tafluprost did not have a robust IOP-
lowering effect on the normal feline eye, but the magnitude of IOP lowering may be greater in individual cats
(and may be dependent on the underlying cause of glaucoma) so further studies in cats with glaucoma may be
warranted. None

G22 | Effect of Oral Administration of
Topiramate Extended-Release on Intraocular
Pressure in Healthy Cats

G21 | Evaluation of a Novel Bi-modal Topical
Drop for the Treatment of Corneal Fibrosis

Purpose: To determine the effect of oral administration
of anticonvulsant topiramate extended-release (Qudexy®
XR, Upsher-Smith Laboratories, Maple Grove, MN) on intraocular pressure in cats. Acute angle closure glaucoma
is reported as a rare side effect in humans despite the drug
being an inhibitor of carbonic anhydrase II.
Methods: A prospective, randomized study was performed
using 8 staff-owned healthy adult cats to establish the pharmacokinetic parameters and clinical safety of multi-dose
administration of topiramate extended-release (XR) in this
species. All cats underwent complete ophthalmic examination including slit-
lamp biomicroscopy, indirect ophthalmoscopy, gonioscopy, and intraocular pressure (IOP)
measurement prior to inclusion. Following baseline examination and IOP measurement, all cats received topiramate
XR at 10 mg/kg orally once daily for 30 days. During the
study period, cats underwent physical examination, blood
collection, and IOP measurement once weekly. IOP measurements were performed by one investigator within 2 hours
of time of baseline measurement to reduce variability.
Results: Plasma topiramate concentration remained above
the target threshold value in all cats throughout the dosing
interval. After 2 weeks of treatment, IOP was significantly
decreased from baseline (P = 0.0091) and remained significantly lower at each subsequent measurement through day
30. The average decrease in IOP was 7.5 mmHg.
Conclusions: Oral topiramate XR administration at
10 mg/kg once daily significantly reduced IOP in healthy
cats by day 15 of therapy, on average. Further research is
needed to determine the utility of topiramate XR in feline
glaucoma management. Supported by EveryCat Health
Foundation grant W19-037. None.

AA Fuchs1; PK Balne1; EA Giuliano1; S Kamil1;
NR Sinha1; RR Mohan1,2,3
1
College of Veterinary Medicine, University of Missouri,
Columbia, Missouri; 2Harry S. Truman Memorial
Veterans Hospital, Columbia, Missouri; 3Mason Eye
Institute, School of Medicine, University of Missouri,
Columbia, Missouri
Purpose: To test the safety/efficacy of combination topical therapy for corneal fibrosis.
Methods: Twelve New Zealand rabbits were used and
randomly assigned into 2 groups (6 rabbits/group). Safety:
Naïve healthy eyes were treated OD BIDx5 days with either treatment (combination TRAM-
34 25 μM (Tocris
Biosciences, Bristol, UK) and ascorbic acid 10% (TVC)) or
control (BSS). Efficacy: Rabbits underwent an axial corneal wound OS using an established model. Groups (treatment and control) were treated OS BID x 5 days. Degree
of corneal opacity, ocular health, safety, and efficacy
were determined utilizing the Fantes grading scale and
modified McDonald-
Shadduck (mMS) scoring system.
Immunohistochemical and microscopy techniques evaluated corneal fibrotic markers at study conclusion (day 28).
Results: Safety: Combination therapy was well tolerated in all eyes, with no significant differences in clinical
scores, nor in expression of αSMA on qPCR between naïve
eyes treated with TVC versus BSS. Efficacy: Significant differences in clinical scores were found between treatment
and control groups. Significant differences were found
between treatment and control groups in expression of
αSMA (P = <0.0001), Col3 (P = 0.0482), and fibronectin (P = <0.0001) via qPCR. Immunofluorescence staining for αSMA also demonstrated significant difference
(P = <0.001) between treatment and control groups.
Conclusions: Novel bi-modal TVC topical therapy was
well tolerated and demonstrated improved corneal wound
healing clinically and reduction in fibrotic changes in TVC
treated rabbits compared to controls. Supported by ACVO
Vision for Animals Foundation (VAF grant 2020-2), the
MU Phi Zeta chapter, and the Ruth M Kraeuchi Missouri
Endowed Professory of Ophthalmology fund. None.

LT Graham; KM Smith Fleming; JM Reinhart; KD Foss
Department of Veterinary Clinical Medicine, College of
Veterinary Medicine, University of Illinois

G23 | Applicability of a Handheld Portable
Electroretinography Unit in the Characterization
of RPGRIP1ins44 -PRA/CRD Canine Model
AP Gray; Yu Sato; GD Aguirre; K Miyadera
Division of Experimental Retinal Therapies, Department
of Clinical Sciences & Advanced Medicine, School of
Veterinary Medicine, University of Pennsylvania
Purpose: To test a hand-held portable ERG (RETevet) in
dogs with the RPGRIP1ins44-PRA/CRD variant recorded
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awake and under general anesthesia (GA). The effect of
GA on ERG is assessed. Further, to examine the sensitivity
of RETevet and its correlation with a research grade ERG
(Espion) obtained in parallel.
Methods: The ECVO 5-step single flash protocol using
the RETevet was done awake and under GA induced/
maintained by propofol/isoflurane; Espion protocol was
done under GA. The three ERG trials (RETevet-awake,
RETevet-GA, Espion-GA) were conducted within 10 days,
under the same controlled conditions.
Results: In the awake dogs, the RETevet findings were
reproducible and retinal functional abnormalities were
readily identified. The main limitation was uncooperative
dogs. These limitations were eliminated by GA with results generally comparable to Espion recordings given that
the recording and stimulating systems differed. The photopic single flash in 5 carrier dogs showed higher mean
b-waves awake (61 μV) than under GA (29 μV). Similarly,
photopic 28.3 Hz flicker amplitudes were higher awake
compared to GA. The nine affected (RPGRIP1ins/ins) dogs
also demonstrated low photopic single flash and photopic
amplitudes awake compared to GA, although values were
abnormally low due to the disease (awake 5 μV; GA 2 μV).
Conclusions: The portability and single hand-held features of the device facilitated ERG recording, particularly
in awake dogs. As in previous studies, GA was found to
significantly depress b-
wave amplitudes in both unaffected and affected dogs, demonstrating awake ERG
recordings have greater sensitivity, but are limited by patient/eye movement and cooperation. Supported by grant
NIH/EY006855 and Foundation Fighting Blindness. C
(LKC technologies) C (compensation or support received
within the past three years of product presented)
G24 | Clinical Findings in Dogs Treated with
Oral Cannabidiol (CBD) Versus Prednisolone
Acetate 1% Ophthalmic Suspension for
Experimentally Induced Uveitis
MdL Henriksen1; HM Terhaar1; E Davey1; H Patterson1;
S McGrath1; A Hess2; MR Lappin1
1
Department of Clinical Sciences, College of Veterinary
Medicine & Biomedical Sciences, Colorado State
University; 2Department of Statistics, College of Natural
Sciences, Colorado State University
Purpose: To determine if cannabidiol (CBD) oil can be
used as an anti-inflammatory drug for uveitis by evaluating clinical signs in dogs with experimentally induced
uveitis.
Methods: Sixteen (16) research beagles underwent a complete ophthalmic examination including measurement
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of intraocular pressure (IOP-mmHg), and aqueous flare
(scale from 0–4+), as well as fluorescein stain for corneal
ulceration (positive vs. negative). Experimentally induced
uveitis was achieved by performing aqueous paracentesis.
Treatment was given and clinical signs were evaluated for
three days. Dogs were randomly assigned to four different treatment groups: Group 1: CBD oil 10 mg/kg PO BID,
Group 2: Topical prednisolone acetate 1% ophthalmic suspension OU, Group 3: CBD oil 10 mg/kg PO BID + topical prednisolone acetate 1% ophthalmic suspension OU,
Group 4: No treatment. Statistical analysis was performed
using two-way repeated measures ANOVA.
Results: Mean IOP Day 3: Group 1:11.25 mmHg,
Group 2:14.63 mmHg, Group 3:14.25 mmHg, Group
4:13.75 mmHg. Mean aqueous flare at Day 3 was as following: Group 1:0.375, Group 2:0.25, Group 3:0.125, and
Group 4:0.6875. No dogs (0%) developed corneal ulceration after aqueous paracentesis in Group 1, 50% (4/8 eyes)
in Group 2, 37.5% (3/8 eyes) in Group 3, and 25% (2/8
eyes) in Group 4.
Conclusion: CBD as an anti-
inflammatory treatment
for experimentally induced uveitis seems to have a positive clinical effect on clinical signs such as aqueous flare
and with no effect on IOP. Additionally, dogs on topical
prednisolone acetate 1% seemed predisposed to corneal
ulceration following their aqueous paracentesis whereas
CBD-treated dogs did not have the same predisposition.
None.
G25 | Comparison of Three Rebound
Tonometers in Dogs
KJ Hodgson1; CD Harman1; S Bajric1; A Cabble1;
AL Anderson1; H Palanivel2; DA Taylor2;
AM Komáromy1
1
College of Veterinary Medicine, Michigan State
University; 2Reichert Technologies
Purpose: To compare intraocular pressure (IOP) readings across a wide range and obtained via three rebound
tonometers in ADAMTS10-mutant Beagles with different stages of open-angle glaucoma (OAG) and normal
Beagles; and to investigate the effect of central corneal
thickness (CCT).
Methods: A total of 99 eyes from 51 Beagles were used
in this study with variable genetics –15 normal and 36
affected with ADAMTS10-OAG. Intraocular pressure was
measured in each eye using three tonometers –ICare®
Tonovet (TV), ICare® Tonovet Plus® (TVP), and the novel
Reichert® Tono-
Vera™ (TVA) –in randomized order.
Tonovet Plus® and TVA have different positioning systems to facilitate targeting of the central cornea. Central
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corneal thickness was measured with the Accutome®
PachPen. Statistical analyses included one-way ANOVA
and Tukey pairwise comparisons tonometer readings and
pairwise IOP-CCT Pearson correlations (MiniTab®).
Results: A total of 116 IOP measurements were taken
with each of the tonometers. Over a range of ~7–
77
mmHg, mean IOPs from the TV were significantly lower
compared to TVP (−4.6 mmHg, P < 0.001) and TVA
(−3.7 mmHg, P = 0.001). We found no significant differences between TVA and TVP measurements (P = 0.695).
There was a moderate positive correlation between CCT
and IOP for TVA (r = 0.53, P < 0.001) and TVP (r = 0.48,
P < 0.001).
Conclusions: Tonovet Plus® has been shown previously
to provide canine IOP measurements that more accurately reflect true IOP than TV (Minella et al. 2021). Our
data demonstrate strong agreement between TVP and
TVA, suggesting that the same is true for TVA. IOP measurements are influenced by CCT. Supported by NIH grant
R01-EY025752. Conflicts: None: KJH, CDH, SB, AC, ALA.
Reichert Technologies: HP (E), DAT (P, E), AMK (C).
G26 | Effect of the Addition of Dexmedetomidine
to Retrobulbar Anesthesia in Dogs Undergoing
Enucleation Surgery
WM Irving1; E Hall2; MJ Annear1
1
Animal Referral Hospital, Sydney, NSW, Australia;
2
Sydney School of Veterinary Science, The University of
Sydney, Sydney, NSW, Australia
Purpose: Investigate the effect of the addition of dexmedetomidine to retrobulbar blockade of lignocaine and
bupivacaine on nociception.
Methods: A prospective randomised, masked clinical comparison study was conducted. Dogs undergoing
unilateral enucleation were randomly assigned to two
groups; group one received dexmedetomidine (1 μg/kg)
(200 μg/2 mL, Zoetis, Kalamazoo, MI), and a 1:2 volume
ratio of lignocaine (20 mg/mL, Troy Animal Health Care,
Glendenning, NSW, Australia) and bupivacaine (0.5%,
Aspen Pharmacare, St Leonards, NSW, Australia), group
two received 0.9% saline, lignocaine and bupivacaine.
The total volume of intraconal injection was calculated
at 0.1 mL/cm cranial length. The following intraoperative
parameters were recorded: heart rate, respiratory rate,
end-
tidal CO2, systolic blood pressure, and isoflurane
concentration. Pain scores, heart rate and respiratory rate
were recorded post-operatively at one minute, one hour,
four hours, ten hours and 20–24 hours after extubation.
Results: Seventeen dogs were enrolled in the study, with
eight dogs receiving dexmedetomidine. Intraoperatively,

ABSTRACTS

dogs receiving dexmedetomidine had lower respiratory
rates (P = 0.015), required lower isoflurane concentrations (P = 0.037) and had lower heart rates (P = 0.002)
than those in group two. Post-operatively, dogs receiving
dexmedetomidine had lower heart rates at one minute
(P < 0.001) and one hour (P < 0.001). There was no significant difference in post-operative pain scores between
treatment groups. Dogs receiving dexmedetomidine had
a higher rate of anaesthetic events of bradycardia and hypertension (P = 0.027).
Conclusions: The addition of dexmedetomidine to retrobulbar anaesthesia significantly lowered intraoperative
heart rate, respiratory rate and isoflurane requirement.
Post-operatively there was no detectable difference in nociception relative to retrobulbar blockade with lignocaine
and bupivacaine alone. None.
G27 | Comparison of Bacterial Culture
Growth in Canine Eyes with Presumed Infected
Complicated Corneal Ulcerations Using Two
Different Culture Methods: Direct Plating Versus
Culturette Submission
H Jost1; CC Lim2; L Sharkey3; K Little4; JL Sharp5;
ML Creutzinger5; MdL Henriksen1
1
Department of Clinical Sciences, College of Veterinary
Medicine and Biomedical Sciences, Colorado State
University; 2Eye Care for Animals, Chicago, IL;
3
Department of Clinical Sciences, College of Veterinary
Medicine, Tufts University; 4Department of Clinical
Sciences, College of Veterinary Medicine, University of
Minnesota, Saint Paul, MN; 5Department of Statistics,
College of Natural Sciences, Colorado State University
Objective: To compare organism recovery using two different bacterial culture processing methods: culturette
inoculation into growth media immediately after collection (direct plating), and transport of culturettes first with
inoculation at the reference laboratory (culturette).
Methods: Microbial samples were collected by direct
sampling of the infected corneal ulceration with a culturette followed by two methods of sample processing: direct plating onto four different culture media
(blood, MacConkey, chocolate, Sabouraud dextrose)
and shipment to an outside laboratory (Marshfield Labs,
Marshfield, WI), or sample collection by culturette followed by transport to the same outside laboratory as for
the direct plating. Corneal cytology was collected from all
corneal ulcerations. Samples were submitted for aerobic
bacterial culture and sensitivity.
Results: Thirteen (13) client-owned dogs diagnosed with
complicated corneal ulceration from December 2015 to
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November 2016 were included in this study. Direct plating detected bacterial infection in 5/13 (38.5%) dogs, culturette submission in 6/13 (46.2%) dogs. When combining
the two culture methods, 7/13 (53.8%) dogs had positive
cultures. The most common bacteria that were cultured
from the corneal ulcerations were beta-hemolytic streptococcus spp. (n = 3), and gram negative bacilli (n = 3).
The positive bacterial culture rates were not statistically
significant between the two culture methods (P = 1.00).
Corneal cytology detected intracellular bacteria in 4/13
(30.8%).
Conclusions: Some laboratories recommend direct plating for better bacterial growth from corneal cultures.
Direct plating is more time consuming than submitting a
culturette. This study shows that submitting a culturette
is just as efficient in getting positive bacterial growth as
directing plating. Funded by the UMN Frances LeClaire
Ophthalmology grant. None.
G28 | Comparison of Ophthalmic Loteprednol
Etabonate And Prednisolone Acetate Effects On
The Canine Hypothalamic-Pituitary-Adrenal Axis
KE Kline; SA Walton; AJ Specht; TA Opgenorth;
D Santoro; TJ Watson; ML Eide; CE Plummer
College of Veterinary Medicine, University of Florida
Purpose: This study served to compare the degree of
adrenocortical suppression following a two-week administration of loteprednol etabonate (LE) and prednisolone
acetate (PA) ophthalmic drops.
Methods: In this prospective, double-
blinded clinical
trial, 20 clinically healthy dogs were randomized to receive Loteprednol Etabonate Ophthalmic Suspension
0.5% (Akorn, Lake Forest, IL), Prednisolone Acetate
Ophthalmic Suspension 1% (Sandoz, Princeton, NJ), or
Artificial Tears (AT) (Geri-
Care, Brooklyn, NY). Each
group (LE, PA, and AT) received one drop in each eye
every 12 hours for two weeks, followed by a three-week
washout period between treatment blocks. ACTH stimulation tests were performed before and after each treatment block. Serum cortisol samples were drawn before
and 60 minutes after administration of 1 microgram/kg
cosyntropin IV (Cortrosyn®, Amphastar Pharmaceuticals,
Rancho Cucamonga, CA). Kruskal-Wallis was used to
compare pre-and post-treatment cortisol values between
each group. A P-value of <0.05 was considered significant.
Results: Post-treatment, there was no significant difference in pre-and post-stimulation cortisol values between
the LE and AT groups (P > 0.9). Pre-and post-stimulation
cortisol values were significantly lower in the PA group
compared to the other two groups (P < 0.05).
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Conclusions: Based on the reduced suppression of cortisol values, LE caused significantly less hypothalamic-
pituitary-
adrenal axis suppression than PA. A topical
steroid with minimal adrenocortical suppression, such
as LE, may be favorable in patients where systemic glucocorticoid effects should be avoided. Supported by the
University of Florida 2020 CVM Faculty Fall Grant and
the 2020–2021 Society of Veterinary Hospital Pharmacists
Grant. Done.
G29 | Comparison of Three Methods of
Tonometry in Horses
EA Latham MVB; D Stefanovski PhD; NM Scherrer
DVM DACVO
New Bolton Center, University of Pennsylvania School of
Veterinary Medicine, Kennett Square, PA, USA
Purpose: To compare the measurement of intraocular
pressure using three tonometry devices.
Methods: A total of fifty horses presented to the New
Bolton Center Ophthalmology Service were used in
this study. Intraocular pressure was taken on 50 client-
owned horses (100 eyes) using the TonoVet, TonoVet
Plus and Tono-
Pen Avia tonometers. Horses included
were presented to New Bolton Center for ocular disease.
Auricuolpalpebral blocks were performed but horses were
unsedated and minimally restrained.
Results: All tonometers were found to have Pearson correlation coefficients greater than 0.700, indicating strong
agreement. The strongest agreement was between the
TonoVet and the TonoVet Plus with an average difference
of −1.330 mmHg and a standard deviation of 4.388 mmHg.
This was followed by the TonoVet and the Tono-Pen Avia
Vet which had an average difference of 2.531 mmHg with
a standard deviation of 4.124 mmHg. The weakest agreement was between the TonoVet Plus and the Tono-Pen
Avia with an average difference of 3.854 mmHg with
a standard deviation of 4.724 mmHg. In four cases the
Tono-Pen Avia was unable to measure intraocular pressure in phthisical eyes.
Conclusions: All three tonometers showed strong agreement; however, the TonoVet and the TonoVet Plus carried the strongest agreement and the TonoVet Plus had
slightly higher measurements overall compared with
the TonoVet. Due to small variations between devices, it
is recommended that the same device be used for serial
measurements of intraocular pressure. However, all three
devices are appropriate to use in horses with ocular disease. None.
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G30 | Comparative Efficacy of Topical
Ophthalmic Ganciclovir And Oral Famciclovir
in Cats With Experimental Ocular Feline
Herpesvirus-1 Infection
EC Ledbetter1; ZI Badanes1; RX Chan1; LK Donohue1;
NL Hayot1; RM Harman2; GR Van de Walle2;
HO Mohammed3
1
Department of Clinical Sciences; 2Baker Institute for
Animal Health; and 3Department of Population Medicine
and Diagnostic Sciences, College of Veterinary Medicine,
Cornell University, Ithaca NY
Purpose: To determine the comparative efficacy of ganciclovir 0.15% ophthalmic gel and famciclovir oral tables in
cats with experimentally-induced ocular feline herpesvirus-1 (FHV-1) infection.
Methods: A randomized, placebo-
controlled trial was
performed using 16 nonvaccinated specific-pathogen-free
cats with experimental FHV-1 infection induced by topical ocular inoculation. Cats received topical ophthalmic
ganciclovir (1 drop three times daily, n = 6 cats), oral famciclovir (90 mg/kg twice daily, n = 6), or topical artificial
tear gel (1 drop three times daily, n = 4) for 14 days. Cats
were monitored after inoculation for 30 days. Ophthalmic
examinations were performed every two days and ocular
disease scores calculated. In vivo confocal microscopic
ocular examinations were performed, and leukocyte infiltrates quantified. Ocular samples for FHV-
1 qPCR
and virus isolation assays were collected every 3 days.
Hemograms and serum biochemistry panels were performed at intervals.
Results: Clinical ocular disease scores were significantly
lower in the ganciclovir and famciclovir groups compared to placebo. Clinical scores initially declined more
rapidly in cats treated with famciclovir than ganciclovir.
Viral shedding duration was longer, and ocular viral loads
higher, in cats treated with famciclovir compared to the
ganciclovir group. Corneal leukocyte infiltrates measured
by in vivo confocal microscopy were significantly lower in
the ganciclovir and famciclovir groups compared to placebo. Hemogram and serum biochemistry panel values
were unremarkable.
Conclusions: Topical application of ganciclovir ophthalmic gel three times daily was well tolerated and displayed
similar efficacy at reducing clinical disease scores and tissue inflammation as twice daily famciclovir treatment in
cats with experimental ocular FHV-1 infection. None.
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G31 | Estimation of the Intraoperative Blood
Loss During Enucleation in Dogs
E Lenihan1; SJ Baines2; RN Linn Pearl1; RA Grundon1;
N Hamzianpour1; R Carrozza1; EJ Stevens1; CL
Heinrich1; KP Walsh1
1
Eye Veterinary Clinic, Leominster, Herefordshire, UK;
2
Willows Veterinary Centre & Referral Service, Solihull,
West Midlands, UK
Purpose: To quantify surgical haemorrhage during canine enucleation and to investigate influence of patient,
surgeon, and anaesthetic factors.
Methods: A prospective observational analysis was conducted on 111 client-owned dogs (120 eyes) undergoing
enucleation at a referral ophthalmology clinic. Estimated
blood loss (EBL) was measured using the gravimetric
method (weighing of used surgical materials in grams and
converted to millilitres) to give absolute blood loss (ABL)
and then expressed as percentage of circulating blood volume (%CBV) to provide relative blood loss (RBL), using
85 ml/kg as canine CBV. Data is expressed as median and
range.
Results: Median ABL was 12 ml (2–116 ml) and median
RBL was 1.10% (0.12–6.65%). A higher RBL was associated
with the following: use of a splash block versus retrobulbar
nerve block (1.50 vs 0.75%; P < 0.001); transpalpebral versus subconjunctival approach (1.74 vs 0.95%; P = 0.003);
small versus large breeds (1.37 vs 0.76%; P = 0.008) and
complex corneal disease versus primary glaucoma or secondary (post-phacoemulsification) glaucoma as the reason for enucleation (1.74 vs 0.87 and 0.71% respectively;
P = 0.004 and 0.015). ABL and RBL were not associated
with administration of meloxicam, choice of pre-medicant
(acepromazine versus medetomidine), ocular hypertension or systemic disease. ABL and RBL differed significantly between surgeons. No dog required supportive
intervention in response to surgical haemorrhage.
Conclusions: This study established an EBL range for
canine enucleation in a specialist referral setting and
has demonstrated that use of peri-
operative NSAID
and retrobulbar nerve block do not increase blood loss.
Subconjunctival enucleation may be preferred for patients
at greater risk of haemodynamic complications. None.
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G32 | Impact of Multi-drug Resistance on
Clinical Outcomes of Dogs with Corneal Ulcers
Infected with Staphylococcus pseudintermedius
1

1

1

1,2

AN Mauer ; RA Allbaugh ; AJ Kreuder ; L Sebbag
1
Iowa State University College of Veterinary Medicine;
2
Koret School of Veterinary Medicine, The Hebrew
University of Jerusalem
Purpose: Identify risk factors and compare clinical outcomes of canine eyes infected with Staphylococcus pseudintermedius considered multidrug-
resistant (MDR) or
not.
Methods: Isolates of Staphylococcus pseudintermedius
(collected from the corneas of canine patients with bacterial keratitis) were considered MDR if resistant to ≥3
classes of antibiotics. Medical records were reviewed for
history, patients’ characteristics, clinical appearance, therapeutic interventions, and clinical outcomes. Continuous
data was analyzed with Mann-Whitney tests while categorical data was analyzed with Fisher’s exact tests. Results
are presented as median (range).
Results: Recent anesthesia (≤4 weeks) was significantly
more common in MDR vs. non-MDR patients (12/26 vs.
1/30, P < 0.001). Further, MDR eyes received significantly
more topical medications [3 (0–6) vs. 1 (0–10), P < 0.001]
and drops/day [10 (0–16) vs. 2 (0–53), P < 0.001] prior to
referral; no other risk factors were identified. Clinical appearance (ulcer size/depth, anterior chamber reaction,
etc.) did not differ significantly (P ≥ 0.055) between the
groups. Time to re-
epithelialization was significantly
longer in MDR vs. non-MDR patients [26 (7–58) days vs.
12 (4–42) days, P = 0.013]. However, no significant differences were noted between MDR and non-MDR eyes in
regard to time for ulcer stabilization [4 (1–17) days vs. 4
(1–12), P = 0.654], number of eyes requiring surgical stabilization (5/25 vs. 11/30, P = 0.237) or enucleation (2/26
vs. 2/30, P = 1.000), success in maintaining globe (23/26
vs. 27/30, P = 1.000) or success in maintaining vision
(18/26 vs. 19/28, P = 1.000).
Conclusions: MDR infections prolonged healing time
but did not appear to affect overall clinical outcomes in
dogs with bacterial keratitis. Further research is warranted in a larger canine population and other bacterial
species. None.
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G33 | Topical Ripasudil for the Treatment of
Canine Corneal Endothelial Dystrophy
SR Michalak1; S Park1; S Kim1; MI Casanova1;
MAW Bowman1; M Ferneding1; SM Thomasy1,2
1
Department of Surgical and Radiological Sciences, School
of Veterinary Medicine, University of California, Davis;
2
Department of Ophthalmology & Vision Science, School
of Medicine, University of California, Davis
Purpose: To evaluate the efficacy and tolerability of topical rho-kinase inhibitor, ripasudil, in the treatment of canine corneal endothelial dystrophy (CED).
Methods: Twenty-
one eyes of 12 client-
owned, CED-
affected dogs received topical ripasudil (Natural
Pharmacy, Osaka, Japan) four times daily. Ophthalmic examination, ultrasonic pachymetry (USP), Fourier-domain
optical coherence tomography (FD-OCT), and in-vivo confocal microscopy were performed at baseline and at 3, 6,
and 12 months. The effect of treatment on corneal thickness, corneal edema extent, and endothelial cell density in
each eye was evaluated by repeated-measures ANOVA or
Friedman test. Due to variability in disease severity and
response to therapy, individual eyes were also classified
as improved, progressed, or stable at 12 months using defined clinical response criteria.
Results: Central corneal thickness (by USP) progressed from median 719.5 μm (interquartile range 640–
960.25 μm) at baseline to 878.5 μm (interquartile range
725.5–1069 μm) at 12 months (P < 0.05). Corneal thickness (by FD-OCT), endothelial cell density, and edema
extent did not differ significantly over time. During the
treatment period, 5 eyes improved, 8 remained stable, and
8 progressed. Four dogs demonstrated similar responses
bilaterally, while 5 had disparate responses between eyes.
Twelve dogs developed conjunctival hyperemia, 4 demonstrated reticulated intraepithelial bullae, and 2 developed
corneal stromal hemorrhage. No adverse event necessitated permanent cessation of ripasudil.
Conclusions: Ripasudil was well-
tolerated in CED-
affected dogs. Response to therapy was variable and not
consistently bilateral. While some eyes stabilized or improved, others progressed during treatment. Further investigation is needed to determine factors influencing the
response to ripasudil in CED-affected dogs. Supported by
UC Davis Center for Companion Animal Health, Jane Lin
Fong Ophthalmic Clinical Trial Support Fund, and NIH
R01EY016134 and P30EY12576. None.
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G34 | ZFP503 Deficiency Causes Defects in Early
Eye Formation and Coloboma in Mice
AL Minella1; AJ Lopez2; B Willis3; BC Leonard1;
SM Thomasy1,2; A Moshiri2
1
Department of Surgical and Radiological Sciences, School
of Veterinary Medicine, University of California, Davis,
Davis, CA; 2Department of Ophthalmology and Vision
Science, School of Medicine, University of California,
Davis, Davis, CA; 3Mouse Biology Program, University of
California-Davis, Davis, California, United States
Purpose: Uveal colobomas represent a rare but potentially debilitating group of congenital ocular conditions
in animals and people. Animal models are integral for
understanding pathogenesis and for the development
of treatments. Through the Knockout Mouse Program
(KOMP2), optic nerve (ON) coloboma was identified in
the Zfp503+/− mouse. We describe the phenotype here.
Methods: Masked thorough ophthalmic examination of
KOMP2 mice performed by a veterinary ophthalmology
resident (ALM) discovered ON coloboma in a group of
15 mice later identified as Zfp503+/− mice. Multimodal
ocular imaging was performed in vivo including fundus
photography, fluorescein angiography (FA), and optical
coherence tomography. Post-mortem ocular histopathology and Zfp503 immunohistochemistry was performed.
Through the KOMP2, mice underwent systemic phenotyping including examination, embryological assessment,
and histopathology.
Results: KOMP2 embryologic assessment determined
that Zfp503 knockout was pre-
weaning lethal with a
phenotype characterized by significant systemic abnormalities including abnormal embryo size and craniofacial
morphological abnormalities combined with microphthalmic and depigmented eyes. Zfp503+/− mice were viable but demonstrated various intermittently expressed
systemic abnormalities including abnormal genitalia development, abnormal liver size, enlarged and abnormal
morphological development of the kidneys and lymph
nodes, and abnormal blood vessel morphology. The ocular phenotype of Zfp503+/− mice was characterized by an
atypical superiorly oriented ON coloboma with abnormal
fluorescence using FA. Zfp503 was expressed in the retinal ganglion cell and inner nuclear layers.
Conclusions: The Zfp503+/− mouse presented here offers a model to study ON coloboma development. The
atypical superior coloboma orientation may represent
an unusual embryological origin that warrants further
investigation. Support by NIH K08 EY027463, NIH U24
EY029904, Barr Foundation for Retinal Research, and the
KOMP2 project. None.
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G35 | Phacoemulsification in The Boston Terrier
Breed: Success Rates Comparing Intentional
Aphakia to Pseudophakia
ME Moriyon1; JS Sapienza1; N DiGirolamo2
1
Long Island Veterinary Specialists; 2Oklahoma State
University
Purpose: To compare vision outcomes of Boston Terriers
following phacoemulsification and intraocular lens placement over a 5-year period.
Methods: Medical records of 25 Boston Terriers that
underwent phacoemulsification with or without intentional intraocular lens placement between January 2013
and December 2018 were reviewed. All surgeries were
performed by the same board-certified ophthalmologist.
Information collected included signalment, surgical parameters, postoperative complications, concurrent use of
an endolaser and/or anterior vitrectomy, and duration of
follow-up. Minimum of 6 months of ophthalmic evaluation after surgery was required for inclusion. Multivariate
Firth logistic models were used to determine association
between predictor surgical variables and the primary outcome (visual/blind at last follow up).
Results: Fourteen of 14 of aphakic Boston Terrier eyes
were still visual while only 12/26 (42.3%) of the pseudophakic eyes remained visual. Average follow-up time
was 20.2 months. Commonly reported post-
operative
complications in the pseudophakic eyes included fibrin
accumulation 15/26 (58%), glaucoma 12/26 (46%), and
retinal detachment 2/26 (7%). At final evaluation, 7/12
(58%) of the eyes in which endolaser cycloablation was
used were blind versus 5/12 (42%) of the eyes in which
laser was not performed.
Conclusions: Intraocular lens placement in Boston
Terriers undergoing phacoemulsification resulted in an
approximately 40x increase in odds of blindness as an
outcome even after control for vitrectomy and use of endolaser. The association with laser use and blindness did
not persist when taken into account in the multivariate
analysis, indicating that the use of the laser is unlikely to
be the main reason for failure. None.
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G36 | Association Between Oct-Derived Optic
Nerve Head Parameters and Optic Nerve Axon
Count In Feline Congenital Glaucoma
K Oikawa1,2; JA Kiland2; O Torne1,2; O Coffey2; D Sun2;
GJ McLellan1,2
1
Department of Surgical Sciences, School of Veterinary
Medicine; 2Ophthalmology & Visual Sciences, School of
Medicine and Public Health
Purpose: To determine which structural alterations in
the optic nerve head (ONH) measured in vivo by spectral-
domain optical coherence tomography (OCT) are most
representative of optic nerve damage in feline congenital
glaucoma (FCG).
Methods: Thirty adult cats with FCG (median age = 1.2
years,11 female; 19 male) and 11 normal cats (median
age = 1.1 years, 4 female; 7 male) were studied. At least
3–5 separate OCT ONH scans (Cirrus [Zeiss] or Spectralis
[Heidelberg Engineering]) were acquired per eye under
general anesthesia. After euthanasia, optic nerve axons
were counted as previously validated. OCT-derived ONH
parameters including neural canal opening (NCO), cup
depth (CD), prelaminar tissue thickness (PLT), posterior
displacement of the lamina cribrosa (PDL) and minimum rim width (MRW) were measured using image J.
Quantitative values for one eye from each cat were compared between groups (unpaired t-test or Mann-Whitney
test; P-value <0.05 considered significant). The relationship between each ONH parameter and axon count was
assessed by Pearson’s correlation coefficient.
Results: ONH parameters were significantly different between groups (P < 0.05), among which CD and PDL were
increased while NCO, PLT and MRW were decreased in
FCG compared to normal. Mean axon count was significantly lower in FCG compared to normal (P < 0.05). Axon
count was significantly correlated with MRW (r = 0.82,
P = 7.2 x 10−11), PLT area (r = 0.79, P = 8.0 x 10−10) and
mean PLT (r = 0.73, P = 5.3 x 10−8).
Conclusions: OCT is a valuable tool to detect ONH structural changes in vivo that are reflective of optic nerve damage in cats with glaucoma. Supported by NIH grant R01
EY027396, S10 OD018221 and P30 EY0016665; Bright
Focus Foundation; and an unrestricted award to the
Department of Ophthalmology and Visual Sciences from
Research to Prevent Blindness. None.
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G37 | The Entropy of the Anterior Segment. Why
Biophysics Matters
S Pizzirani
Tufts Cummings School of Veterinary Medicine,
North Grafton, MA, 01536, USA
The laws and principles of classical physics and quantum mechanics can be applied to all the different levels
of perception and intuition; ophthalmologists are aware
of the physics of light and the limited interpretation
of the electromagnetic field provided by photoreceptors. Thermodynamics studies the energy flow, heat and
movement in structures among the universe and does
not make exception with anatomical sites. Because of its
movements, the first and second laws of thermodynamics regulate the anterior segment. The physical relationship of the iris lens system produces friction and tribology
is the subclass of physics that pertains to the system. Iris
movements produce work and ATP provides the energy.
Kinetic, lubricated friction happens between iris and
aqueous, and iris and anterior lens capsule. Traction is the
dynamic result of ciliary body movements promoted by
ciliary muscles and elastic components of the extracellular matrix. Because of the second law of thermodynamics,
entropy must happen, which results in dissipative heat
and disorganization of the system. Reorientation of collagen fibrils leads to release of active TGFb2 and subsequent
hyalinization of the ciliary body. Progressive fibrosis and
remodeling of the extracellular matrix due to movement
and traction are the irreversible, entropic results of the
second law of thermodynamics. Anatomy and physiology
should be considered dynamic, and they change according to the “arrow of time”. None.
G38 | Relative Ability Of Aqueous Humor From
Dogs With Primary Angle Closure Glaucoma To
Catalyze Or Inhibit Collagenolysis
SA Pumphrey
Department of Clinical Sciences, Tufts University
Cummings School of Veterinary Medicine, North Grafton,
MA
Purpose: To compare the ability of aqueous humor (AH)
from normal dogs and dogs with primary angle closure
glaucoma (PACG) to catalyze or inhibit collagenolysis.
Methods: AH from 17 ophthalmologically normal dogs
and 27 dogs with documented PACG was used. Samples
were first analyzed using a fluorescein-based collagen degradation assay, and results compared with control wells
loaded with clostridial collagenase. Samples were then
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assayed using the same collagen degradation assay, but
with recombinant activated matrix metalloproteinase-2
(MMP-2) added to wells to allow for measurement of protease inhibition effects. For the second assay, results were
compared with MMP-2 control wells with no AH added.
Results: For the protease activity assay, relative fluorescence (RF) for AH from normal dogs was 13.3 +/− 2.3%
compared with control collagenase while RF for AH from
dogs with PACG was 17.5 +/− 4.47% that of control collagenase (P = 0.0004). For the MMP-2 inhibition assay,
RF for AH from normal dogs was 35.0 +/ 15.0% compared
with MMP-2 controls, while RF from dogs with PACG was
16.6 +/-8.8% that of MMP-2 controls (P = 0.0001).
Conclusions: Extracellular matrix modification in AH
outflow pathways appears to be important in development
of glaucoma in many species. AH from dogs with PACG is
slightly more able to catalyze collagenolysis than AH from
normal dogs, but also strongly inhibits MMP-2, an endogenous protease thought to be important in extracellular
matrix homeostasis. Additional investigation is needed to
characterize proteolytic processes in the normal and glaucomatous canine eye. Funding source: Tufts University
Cummings School of Veterinary Medicine Department of
Clinical Sciences startup funds. None.

b-dexamethasone 0.1% ophthalmic ointment, prednisolone acetate 1% ophthalmic suspension, and difluprednate
0.05% ophthalmic emulsion (Durezol ®). Resolution of
corneal opacity was documented in 9/18 eyes when ophthalmic corticosteroids were discontinued after a median
of 366 days (234–417 days). Treatment with dorzolamide
2%/timolol 0.5% ophthalmic solution in combination with
topical corticosteroids resulted in resolution of corneal
opacities in 3 eyes following a median of 34 days of treatment; however, this was not reproducible in other dogs.
Conclusion: This case series documents the onset of
steroid keratopathy in Beagles following treatment with
ophthalmic corticosteroids. The use of ophthalmic corticosteroids may exacerbate the development of lesions
similar to oval corneal dystrophy previously described in
Beagles. Clinical resolution of steroid keratopathy lesions
may be possible following discontinuation of ophthalmic
corticosteroids. Supported by NIH grant R01-EY025752.
None.

G39 | Development of Crystalline Corneal
Opacities (Steroid Keratopathy) in Dogs Following
Treatment with Ophthalmic Corticosteroids

SM Rajaei1; H Faghihi1; S Salek2; F Asadi3
Ophthalmology Section, Negah Veterinary Centre,
Tehran, Iran; 2Department of Clinical Sciences, Faculty of
Veterinary Medicine, University of Tehran, Tehran, Iran;
3
Faculty of Veterinary Medicine, University of Semnan,
Semnan, Iran

KR Quantz; KK Jongnarangsin; CD Harman;
AL Anderson; KL Koehl; CG Pirie; AM Komáromy
Department of Small Animal Clinical Sciences, College of
Veterinary Medicine, Michigan State University
Purpose: To investigate and describe the relationship between use of topical corticosteroids and the development
of crystalline corneal opacities (steroid keratopathy) in
dogs.
Methods: Medical records of 73 purpose-
bred Beagle
dogs were reviewed from June 2012–May 2021. All dogs
were treated with topical ophthalmic corticosteroids for
at least 21 days. In addition to regular ophthalmic examinations some dogs also had digital color photography
(n = 8), anterior segment spectral-domain optical coherence tomography (SD-OCT) (n = 13), and a systemic lipid
profile (n = 8) performed to further work up and characterize the corneal changes.
Results: Axial stromal crystalline corneal opacities were
documented in 33 eyes of 18 dogs following a median of
141 days after initiating treatment (35–395 days). Multiple
corticosteroids were utilized including dexamethasone
0.1% ophthalmic suspension, neomycin-
polymyxin

G40 | Tear Film Breakup Time and Tear
Production in Dogs; Effects of Age, Sex,
Reproductive Status, Skull Type, and Nasolacrimal
Duct Patency
1

Purpose: To evaluate the aqueous portion of tear film by
standardized endodontic absorbent paper point tear test
(EAPTT) in dogs and cats.
Methods: Fifty-three dogs and 56 cats between 10 and
100 months were used for this study. Tear production
was measured using EAPTT in two cat breeds (Persian
and Domestic short hair cats) and 6 dog breeds (Pug,
Chihuahua, Shih Tzu, Spitz, West Highland White
Terrier, and Golden Retriever). EAPTT was performed by
placing one absorbent paper point in the lateral part of the
lower conjunctival fornix of a randomly selected eye. After
60 sec, paper points were removed and the wet portions of
the papers were measured in mm using a stainless-steel
ruler.
Results: Mean (SD) of tear production evaluated by
means of EAPTT were 21.79 (6.97) mm/min and 19.82
(4.99) in cats and dogs, respectively. In cats, sex had no
significant effect on tear production (P = 0.4), while breed
had a significant effect on the mean EAPTT (P < 0.001).
Age had significant, positive correlation with the mean
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EAPTT in cats (r = 0.373, P = 0.005). In Dogs, age had
significant, negative correlation with the mean EAPTT
(r = −0.448, P = 0.001). Sex and skull type significantly affected the mean EAPTT in dogs (P = 0.04 and P < 0.001).
No sign of ocular discomfort was observed at the time of
measurement and up to 24 h after EAPTT.
Conclusions: Results of this study revealed that tear production by means of EAPTT can be affected by breed and
age in cats; and age, sex, and skull type in dogs. None.
G41 | Ophthalmic Examination Findings in
Captive Ring-Tailed Lemurs (Lemur Catta)
A Rawicka1; M Capasso2; P Silvestre3; C Giudice4;
ND'A nna1
1
Policlinico Veterinario Roma Sud, Italy; 2Department of
Veterinary Medicine and Animal Production; University
of Naples, Italy; 3The Naples Zoo, Italy; 4Department of
Animal Pathology, Hygiene and Public Health, Faculty of
Veterinary Medicine, University of Milan, Italy
Purpose: To document normal ophthalmic findings and
ocular anomalies in captive Lemur catta.
Methods: 44 healthy adult ring-tailed lemurs (28 males)
of age 2–28 years, classified in 3 groups [≤5 years (n = 9);
5–15 years (n = 25) and 15 years (n = 10)], underwent
ophthalmic examination. Direct illumination, Schirmer
tear test (STT1), diffuse and slit-lamp biomicroscopy, fluorescein dye test, intraocular pressure (IOP) measurement
and indirect ophthalmoscopy were performed on each
eye. The eyes from 3 lemurs, which had died from unrelated reasons were examined histopathologically. Data
were analyzed with Student’s t-tests, one-way ANOVA
and Tukey tests.
Results: Mean STT was 9.011 ± 2.894 mm/min.
Statistically significant differences were observed among
age groups (P = 0.041), which showed lower values as age
increased (11.11 ± 3.160, 8.62 ±2 .766 and 8.10 ± 2.234).
In the <5 years group, STT had a trend towards a significantly higher value in males than females (P = 0.053).
Mean IOP was 17.477 ± 3.148 mmHg. There were no significant differences among age groups. However, in the
>15 years group, the mean value was statistically lower
in males than females (18.14 ± 1.069 vs. 20.67 ± 2.082;
P = 0.030). Ophthalmic abnormalities were noted in 14
out of 88 (16%) eyes, including third eyelid laceration, corneal leucoma, cataract, signs of chronic uveitis and vitreous degeneration.
Conclusions: Mean STT (9.011 ± 2.894 mm/min) and
IOP (17.477 ± 3.148 mmHg) have been established in
captive lemurs. These data may be used as a reference for
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normal expected values; taking into account that STT values get decreasingly lower with age. None.
G42 | An Investigation in to the Development of
Qualitative Tear Film Disorders in Dogs Following
Cryoepilation for Treating Distichiasis
BD Reynolds1; CJ Whittaker; KA Caruso1; J Smith1;
G Boo1; W Irving1; PG Mccarthy1; N Hamzianpour1;
E–Hall2
1
Eye Clinic for Animals, Sydney, NSW, Australia; 2Sydney
School of Veterinary Science, The University of Sydney,
Sydney, NSW, Australia
Purpose: To determine if cryoepilation for distichiasis
impacts tear film dynamics and meibomian gland function and topography.
Methods: A prospective study assessing client-
owned
dogs with no history of ophthalmic disease were examined by a single investigator (BR). Tear film interferometry, infra-
red meibography and fluorescein tear film
break up time were recorded as a reference population.
These results were compared with a treatment group of
client-owned dogs that were recruited to the study that
had previously had cryoepilation performed for distichiasis. A univariate analysis was performed to compare the
two groups.
Results: 21 dogs met the selection criteria for the reference population, and had an average age of 4.5 years old
and even sex distribution, with the most common breeds
assessed including Old English Sheepdog (n = 5) and
Cavalier King Charles Spaniel (n = 4). Nine dogs met the
inclusion criteria for the treatment group and had a mean
age of 2.9 years, with 6 spayed females, 2 entire females
and 1 neutered male, with the most commonly assessed
breed being English Bulldogs (n = 3). The average lipid
layer thickness in the reference population was 59.2 +/−
34.9 nm, and 36.8+/−19.9nm in the treatment group. The
average meibography score for the reference population
was 2.4+/−0.2, and 3.0 +/− 0.7 in the treatment group.
Tear film break-up time in the control group was >10 seconds for all included dogs, and the treatment group was
5.8+/−2.57 seconds.
Conclusions: Conclusions: Cryoepilation for distichiasis is
likely contributory to the development of lipid deficient
qualitative dry eye disease in dogs. Tear film stability may
improve with time after surgery. Conflicts of interest:
None.
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G43 | Topographical Characterization and
Quantification of The Retinal Microvasculature
In The Normal Dog With Optical Coherence
Tomography Angiography
A Ripolles-Garcia1; G Ruthel2; GS Ying3; Y Chen3,
N Cuenca-Navarro4; GD Aguirre1; WA Beltran
1
Division of Experimental Retinal Therapies, Department
of Clinical Sciences & Advanced Medicine, School
of Veterinary Medicine, University of Pennsylvania,
Philadelphia, PA, USA; 2 Department of Pathobiology,
School of Veterinary Medicine, University of Pennsylvania,
Philadelphia, PA, USA; 3 Department of Ophthalmology,
Scheie Eye Institute, Perelman School of Medicine,
University of Pennsylvania, Philadelphia, PA, USA; 4
Department of Physiology, Genetics and Microbiology,
University of Alicante, Spain.
Purpose: To describe the retinal microvasculature in the
normal dog and validate the use of Optical Coherence
Tomography Angiography (OCTA) for quantification of
canine retinal vascular networks.
Methods: 6 normal adult crossbred dogs underwent
OCTA retinal imaging in both eyes. The images extracted
from the different microvascular plexuses at 8 retinal locations (area centralis, temporal mid-
peripheral, nasal
central, nasal mid-
peripheral, superior central, superior mid-
peripheral, inferior central and inferior mid-
peripheral) were analysed using the AngioTool software.
Fluorescein angiography was performed in one eye and
it was compared with the OCTA images. Six eyes were
examined by immunohistochemistry (IHC). Three eyes
were used to quantify the retinal plexuses and compare a
set of parameters with the values obtained by OCTA, and
three eyes were used to study the location, structure, and
interconnections of the retinal vasculature and its variation with eccentricity.
Results: Up to four retinal plexuses were identified,
and their density and extension varied with eccentricity.
OCTA offered a better resolution than fluorescein angiography with the added advantage of allowing segmentation
of the different plexuses. IHC yielded better image quality
and an improved ability to differentiate the plexuses when
compared with OCTA.
Conclusions: We provide a methodology to image and
quantify non-invasively the vascular retinal networks of
the canine retina and provide normative data in 8 different retinal locations. This will support analysis of retinal
vascular changes associated with disease and response
to therapy. Supported by NIH grants U24EY029890,
RO1EY017549, RO1EY06855, P30EY001583, S10
OD021633-01, Foundation Fighting Blindness, Fighting
Blindness Canada. None.

G44 | Histologic Evaluation of Age-Related
Retinal Thinning in Dogs
CM Rogers1; CM Ray1; RI Wright1; RR Dubielzig2;
FM Mowat1
1
School of Veterinary Medicine, University of Wisconsin –
Madison; 2Department of Surgical Sciences; Comparative
Ocular Pathology Laboratory of Wisconsin
Purpose: Age-related visual decline is well documented
in humans and is associated with retinal degeneration.
We aimed to quantitatively evaluate age-related changes
in thickness of the retina and supporting tissues in dogs,
an important companion species to humans.
Methods: We reviewed canine submissions to COPLOW
where the globe was defined as “near normal”. We excluded eyes with retinal or choroidal pathology or processing artifact. The most represented purebred breeds
were Labrador Retrievers (n = 6 eyes) and Cocker
Spaniels (n = 8 eyes). Sagittal sections were imaged, and
retinal layer thicknesses measured at 0.5 mm increments
throughout the tapetal fundus. Age was represented as a
proportion of previously published breed maximum lifespan. A mixed effects model was used to evaluate the effect
of age and distance from the optic nerve on retinal layer
thickness.
Results: Median age of all dogs was 10.8 years (range 2–
14) with a median proportion of breed maximum lifespan
of 0.6 (range 0.1–0.8). The thickness of the retina significantly decreased with increasing distance from the optic
nerve head (mean of 253 µm at optic nerve to 168 µm at
periphery, P < 0.0001). Increasing age (as a proportion of
anticipated lifespan) was associated with thinning of the
choroid (P < 0.0001), tapetum (P < 0.0001) and outer retina (P < 0.0001) in this small cohort of dogs, but not with
a change in thickness of the inner retina (P = 0.22).
Conclusions: In this preliminary study, we find evidence
of age-related choroidal and outer retinal thinning in companion dogs, similar to findings in aging humans. None.
G45 | Micropulse Transscleral
Cyclophotocoagulation for the Treatment Of
Glaucoma in 41 dogs and 1 cat
BL Routh; EB Belknap; CS Monk; SE Andrew
Blue Pearl Veterinary Partners
Purpose: Objectives of this study are to describe outcome
of subjects undergoing micropulse (MP) therapy and
evaluate effects of signalment on time to both vision loss
(TTVL) and inability to control IOP. MP has previously
been identified as a promising alternative to traditional

ABSTRACTS

diode laser therapy for transscleral cyclodestructive treatment for medically refractory glaucoma. We aim to expand the body of knowledge on treatment methods and
post-operative outcomes for this therapy.
Methods: Subjects included canines and one feline undergoing MP therapy for glaucoma that were presented
to Blue Pearl Gwinnett location between 2017 and 2021.
Age, breed, sex, affected eye(s), laser parameters, IOP
(prior to starting treatment), at first re-evaluation and at
last re-evaluation, and date of vision loss were recorded.
Subjects were excluded if they had less than one month
follow up. All subjects nderwent complete examination by
a board-certified veterinary ophthalmologist.
Results: 54 eyes of 45 dogs and 1 cat fit inclusion criteria. Average age at treatment was 9.7 yrs. The most common breed was mixed (n = 10) followed by Cocker Spaniel
(n = 7). Average preoperative IOP was 22 mmHg, average postlaser IOP was 17 mmHg at the first re-evaluation
approximately 1-week postlaser. Results showed 21 of 54
eyes (39%) retained vision at last reported re-evaluation
and TTVL on average was 172 days. Complications included corneal ulcers, uncontrolled IOP, and repeat
treatment.
Conclusions: Micropulse therapy is an effective treatment option for medically refractory glaucoma and may
help to extend time to vision loss associated with glaucoma. None.
G46 | Evaluation of Chromatic Pupillometry
As a Screening Tool for Achromatopsia in Rhesus
Macaques
EM Salpeter1; A Moshiri2; S Park1; M Ferneding1;
M Motta1; C Skouritakis1; R Chen3,4; SM Thomasy1,2
1
Department of Surgical and Radiological Sciences, School
of Veterinary Medicine, University of California Davis,
Davis, CA, 95616, USA; 2Department of Ophthalmology
and Vision Science, School of Medicine, University of
California Davis, Davis, CA, 95616, USA; 3Human
Genome Sequencing Center and Department of Molecular
and Human Genetics, Baylor College of Medicine,
Houston, Texas 77030, USA; 4Department of Biochemistry
and Molecular Biology, Baylor College of Medicine,
Houston, Texas 77030, USA
Purpose: Non-human primates (NHP) are useful models
for human retinal disease. Chromatic pupillometry has
been proposed as a noninvasive method of identifying
heritable retinal diseases in humans; however, standard
protocols employ time-consuming dark adaptation. We
utilized shortened and standard dark-adaptation protocols
to compare chromatic pupillary light reflex characteristics
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in rhesus macaques with PDE6C associated achromatopsia to controls with normal retinal function.
Methods: This study evaluated red-, blue-, and white-light
chromatic pupillometry following 1-minute versus standard 20-minute dark adaptations in nine rhesus macaques
homozygous for the PDE6C mutation and nine age-, sex-
matched normal controls. The following outcomes were
measured and compared between groups: pupil constriction latency, pupil constriction degree, pupil constriction
time, and average constriction velocity.
Results: Pupil constriction latency was significantly
longer in PDE6C mutants with red-(P = 0.0002), and
blue-light (P = 0.04) stimulation, but not with white-light
stimulation (P = 0.2). Degree of pupil constriction was
significantly less in PDE6C mutants with all three light
stimuli (P < 0.0001). Pupil constriction time was significantly shorter in PDE6C mutants with red-(P = 0.04),
and white-light (P = 0.003) stimulation, but not following blue-light stimulation (P = 0.9). Pupil constriction velocity was significantly slower in PDE6C mutants
with red-(P < 0.0001), blue-(P < 0.0001), and white-
light (P = 0.0002) stimulation. Dark adaption time was
only a significant factor for degree of pupil constriction
(P = 0.008) and pupil constriction time (P=0.02) following
blue-light stimulation.
Conclusions: Chromatic pupillometry following 1-and
20-minute dark adaption is an effective tool for screening
NHPs for achromatopsia.
Funding source: Vision for Animals Foundation. None.
G47 | Variation in Disease Phenotype in
Outcrossed Prcd Affected Dogs; in Vivo Optical
Coherence Tomography and Electroretinography
Yu Sato; AP Gray; VL Dufour; WA Beltran; GD Aguirre
Division of Experimental Retinal Therapies, Department
of Clinical Sciences & Advanced Medicine, School of
Veterinary Medicine, University of Pennsylvania
Purpose: To describe phenotypic structural and functional characteristics of progressive rod-
cone degeneration (prcd) in outbred dogs of miniature poodle (MP)
origin using optical coherence tomography (OCT) and
electroretinography (ERG).
Methods: cSLO/sd-OCT (Heidelberg HRA/OCT2) was
performed at 23, 45 and 80 weeks of age. Four prcd homozygous and one prcd heterozygous dogs were studied.
Using a single b-scan, mean ONL thickness of OD and
OS at each location was calculated and plotted as spider
graphs. Full-field-ganzfeld ERG (Espion E3, Diagnosys)
was performed.
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Results: No fundus abnormalities were present in affected dogs. Spider graphs showed meridian-dependent
decreased ONL thickness inferiorly with faster progression. At inferior mid-peripheral retina, mean +/− SD ONL
thickness of [4 affected dogs/control] in µm are: [47/43]
at 23 weeks and [29/39 +/− 6.7] at 80 weeks. Previously,
purebred prcd MP exhibited severely decreased scotopic
responses by the age of 57 weeks. In contrast, in this
group of pcrd-affected dogs, both scotopic and photopic
responses were normal at 77 weeks of age, and comparable to WT dogs from the colony.
Conclusion: Outbred prcd affected dogs showed normal
retinal function yet meridian-dependent progressive ONL
thinning (inferior > superior) at 80 weeks of age. Although
the topographic pattern of disease expression was comparable, the temporal course differed from purebreds, both
structurally and functionally. Our study suggests that
removing the genetic pure-breed background from these
prcd homozygous dogs modifies the breed-specific phenotypic characteristics of the disease indicating that breed
specific modifier gene may play a role in modulating
disease expression. Supported by NIH grants EY 06855,
017549, and Foundation Fighting Blindness. None.
G48 | Neuromuscular Blockade with
Atracurium for Ophthalmic Surgery in Horses –
Effects on Surgical and Anesthetic Characteristics
and Recovery Quality
NM Scherrer; K Hopster
New Bolton Center, University of Pennsylvania School of
Veterinary Medicine
Purpose: To study the surgical, anesthetic and recovery qualities of horses receiving either a neuromosucular blocking agent (atracurium) or intravenous lidocaine
(treatment groups A and L, respectively).
Methods: Horses were randomly assigned to receive atracurium or a lidocaine constant rate infusion. Ocular positioning was graded on a scale from 1 (excellent)-5 (poor).
While anesthetized, the heart rate, oxygen saturation as
well as mean arterial blood pressure and end-expiratory
carbon dioxide concentration and desflurane concentration were monitored and recorded every 5 minutes.
Recovery was scored on a scale from 10 (best)-115 (worst).
Results: Horses in treatment group A needed significantly less desflurane than horses in treatment group L
(P = 0.04). Horses in treatment group A had a significantly better ocular positioning score of 1 (1–2) (median
and range) than horses in treatment group L (2.5; 1–5)
(P = 0.02). The quality of recovery was significantly better
in horses in treatment group A compared with treatment
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group L and horses needed significantly less time to reach
the standing position.
Conclusions: Atracurium and lidocaine CRI are safe
methods of anesthesia for equine patients undergoing
ocular surgery. Horses receiving atracurium required less
desflurane and had lower ocular positioning and recovery
scores than horses receiving a lidocaine constant rate infusion. Funding Sources. None.
G49 | Morphological Changes Along the
Conventional Aqueous Outflow Pathway In
Monkey Eyes with Laser-Induced Ocular
Hypertension
SB Sosnowik1; DL Swain1,2; S Fan3; CB Toris3; H Gong1,2
1
Department of Ophthalmology, Boston University School
of Medicine; 2Department of Anatomy and Neurobiology,
Boston University School of Medicine; 3University of
Nebraska Medical Center
Purpose: This study investigated morphological changes
along the conventional outflow pathway in cynomolgus
macaques with laser-induced ocular hypertension.
Methods: Using laser photocoagulation, burns were
made to ~270 degrees of the trabecular meshwork (TM)
of treated eyes (n = 8) of each monkey until intraocular
pressure elevated persistently. ~90 degrees of the TM was
left non-lasered. Contralateral eyes (n = 5) were used as
controls. Monkeys were sacrificed ≥60 months after treatment and eyes were enucleated, perfused at 15 mmHg
to measure outflow facility, then perfusion and immersion fixed. Anterior segments were cut into radial wedges
and processed for light and electron microscopy. Width,
height, and cross-sectional area (CSA) of Schlemm' canal
(SC) of control eyes and non-lasered regions, and number
and CSA of intra-scleral veins (ISVs) of control eyes, non-
lasered and lasered regions were compared. Statistical
analyses were performed using R.
Results: Mean outflow facility was significantly reduced in laser-treated eyes compared with control eyes
(P = 0.02). SC was partially or completely obliterated in
lasered regions. Median CSA, width, and height of SC,
and median CSA of ISVs were not significantly different
between groups (P > 0.05). Median number of ISVs was
significantly decreased in lasered regions compared with
non-lasered regions (P ≤ 0.01) and control eyes (P ≤ 0.01).
Decreased collagen fibril density and more heterogeneous
fibril diameter were observed in sclera of lasered-regions.
Conclusions: Decreased outflow facility in laser-induced
ocular hypertension may be attributed to partial to complete obliteration of SC and decreases in patent ISV number. Supported by NIH grant EY028674, The Rifkin Family
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Glaucoma Research Fund, and The Massachusetts Lions
Eye Research Fund. None.

G51 | Incidence of Postoperative Fibrin
Web Formation in Dogs Undergoing
Phacoemulsification

G50 | Effect of Adjunctive Matrix Regeneration
Therapy Agent on Healing of Spontaneous Chronic
Corneal Epithelial Defects in French Bulldogs

P Soukup; S Lettmann; M Erhard
Animal Eye Practice, Berlin, Germany

P Soukup; M Erhard; S Lettmann; I Allgoewer
Animal Eye Practice, Berlin, Germany
Purpose: To prospectively evaluate the effect of matrix
regeneration therapy agent (RGTA) on healing time of
spontaneous chronic corneal epithelial defects (SCCEDs)
in French Bulldogs.
Methods: French bulldogs that had unilateral or bilateral SCCEDs met inclusion criteria. Dogs were treated
with SCCED standard of care therapy including epithelial debridement (diamond burr or scalpel blade ± grid
keratotomy) under topical anesthesia, fluoroquinolone
eye drops, hyaluronic acid eye drops or dexpanthenol eye
ointment, systemic nonsteroidal anti-inflammatories and
e-
collar. Carboxymethylglucose sulfate-
polymer RGTA
(Clerapliq®, Serumwerk Bernburg, Germany) was applied
as recommended by the manufacturer in single instillations on days 1, 3, 5, 7, 9 post-debridement. Time to heal
(fluorescein negative), number of reassessments, presence
of tear film disorders and results of bacterial culture were
recorded. Age-matched French bulldog control group was
treated with SCCED standard of care therapy only.
Results: Nineteen dogs (15 unilateral and 4 bilateral
SCCEDs) of mean age of 7.09 years were included in the
RGTA group. Mean time to heal (±SD; median) was 24.9
days (±13.86; 27), mean/median number of reassessments
was 2.62/3. The control group included 20 dogs (18 unilateral, 2 bilateral) of mean age of 7.08 years, mean time to
heal was 27.1 days (±13.38; 21) and mean/median number of reassessments was 2.67/2. Time to heal did not significantly vary (one-way t-test, P = 0.30) between RGTA
and control groups. Sex distribution, tear film disorders or
bacterial burden was similar in both groups.
Conclusions: Adjunctive RGTA therapy did not provide
any significant healing benefits in French Bulldogs with
SCCED. None.
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Purpose: To evaluate the incidence of fibrin web (FW)
formation and possible associated factors in the early postoperative period of canine phacoemulsification surgery.
Methods: Retrospective evaluation of medical records
of dogs undergoing phacoemulsification surgery (2014–
2020) with focus on FW formation, intraocular lens
(IOL) and capsular tension ring (CTR) implantation, signalment, diabetes status and postoperative intraocular
complications (severe uveitis, vitritis, glaucoma, retinal
detachment) in an 8-week follow-up. Exclusion criteria
were traumatic cataract, conversion to intracapsular extraction and no follow-up. FW was graded mild, moderate
and severe (severe requiring intracameral tissue plasminogen activator, TPA).
Results: Records of 429 operated eyes of 292 dogs were
included. FW was noted in 40 eyes of 35 dogs (9.32%), 16
after unilateral, 19 after bilateral surgery. FW occurred
in 9.36% (35/339) IOL implanted (P = 0.949) and 8.61%
(31/329) CTR implanted aphakic eyes (P = 0.246). FW
developed in 12.37% (12/85) diabetic eyes (P = 0.240).
Complications occurred in 11.66% of all cases (50/429)
and in 15% of the FW cases (6/40, P = 0.489). Average age
of FW dogs was 8.1 ± 3.88 years and of dogs without FW
6.9 ± 3.90 years (P = 0.083). Six types of foldable acrylic
lenses were implanted with no type overrepresented in
FW eyes. 60% (24/40) of the FW eyes were graded mild,
33% (13/40) moderate and 3/40 severe.
Conclusions: Only 3/429 eyes (0.70%) showed severe
FW formation postoperative requiring TPA. Implantation
and type of IOL, CTR and diabetes status were not significant for FW formation. Dogs with FW were slightly
older. Postoperative FW formation did not predispose to
intraocular complications. None.
G52 | Outcome of Low-Dose 4 mg Intravitreal
Gentamicin Injections in Horses with Eru: A
Retrospective Study Of 40 Eyes In Switzerland And
Austria
S Stadler; B Nell; V Herb
1
Equine Eye Vet, Zurich, Switzerland; 2University of
Veterinary Medicine, Vienna, Austria
Purpose: To evaluate the outcome of low-dose 4 mg intravitreal gentamicin injections in horses diagnosed with
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equine recurrent uveitis (ERU) by correlating results to
aqueous humor leptospiral testing, retention of vision and
control of inflammation.
Methods: Records of 40 eyes of 38 horses of various
breeds diagnosed with ERU and treated with low-dose
4mg gentamicin injections (80 mg/2ml Ratiopharm
GmbH, Graf-
Arco-
Strasse 3, 89079 Ulm, Germany or
Refobacin Merck-Serono GmbH, Frankfurter Straße 250,
64293 Darmstadt, Germany) under standing sedation and
local anesthesia were evaluated. Aqueous humor leptospiral titer (microscopic agglutination test; MAT), visual
outcome, inflammation score and complications were assessed. Data were analyzed using descriptive statistics.
Results: Control of uveitis was achieved in 80% of eyes
(32/40), 52.5% were showing a positive leptospiral MAT
titer and 27.5% a negative titer. Vision was retained in
62.5% of eyes (25/40), 42.5% with a positive MAT and
20% with a negative MAT. Follow-up duration ranged between 7 and 1080 days (mean: 269.4 days). Complications
included retinal degeneration in 12.5% (5/40), cataract development in 10% (4/40) and cataract progression in 5% of
eyes (2/40). Persistent inflammation was documented in
20% (8/40) of eyes.
Conclusions: Positive aqueous humor MAT leptospiral
titers correlated with a favorable outcome compared with
negative MAT results. Treatment with a low-dose 4mg
gentamicin injection under standing sedation is a promising option to control ERU and may reduce the need for
vitrectomy under general anesthesia. None.
G53 | Pro-inflammatory Cytokines in Aqueous
Humor from Dogs with Anterior Uveitis and
Post-Operative Ocular Hypertension Following
Phacoemulsification
HM Terhaar1; MdL Henriksen1; LK Uhl2; C Boeckling3;
C Mehaffy3,4; A Hess5; MR Lappin1
1
Department of Clinical Sciences, College of Veterinary
Medicine, Colorado State University; 2Department of
Veterinary Pathology, College of Veterinary Medicine,
Iowa State University; 3Bioanalysis and Omics (ARC-BIO),
Colorado State University; 4Department of Microbiology,
Immunology and Pathology, College of Veterinary
Medicine, Colorado State University; 5Department of
Statistics, Colorado State University
Purpose: To detect pro-
inflammatory cytokines in
aqueous humor (AH) of dogs with anterior uveitis and
post-
operative ocular hypertension (POH) following
phacoemulsification, primary glaucoma, and no ophthalmic disease.
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Methods: This is a cohort, retrospective, and descriptive
study. Twenty-one samples of AH were collected from 15
dogs (21 eyes); post-
phacoemulsification with anterior
uveitis and POH (phaco-group, n = 10), primary glaucoma (glaucoma-group, n = 6), and no ophthalmic disease
(normal-group, n = 5). Target mass spectrometry (UPLC-
Target MS/MS) and multiple reaction monitoring (MRM)
with the Canine Cytokine SpikeMix™ as internal standard was used to measure cytokine concentrations.
Results: The MRM method measured 15 pro-inflammatory
cytokines. Tumor-necrosis-factor-alpha (TNFα) and
Interleukin-18 (IL-18) levels in AH were different between
all three groups (glaucoma > phaco > normal) (P = 0.003
and P = 0.001, respectively). Interferon-gamma (IFNγ)
and IL-8 levels showed a similar trend between the groups
(P = 0.04 and P = 0.04, respectively). Additionally, IL-6
and IL-4 levels were higher in phaco compared to glaucoma (P = 0.04) and normal eyes (P = 0.04), respectively.
Intraocular pressure (IOP) was positively associated
with increased AH levels of IL-
18 (Spearman correlation = 0.636, P = 0.002).
Conclusions: UPLC-
Target MS/MS using the Canine
Cytokine SpikeMix™ as the internal standard was established as a method of pro-inflammatory cytokine detection in canine AH. The study demonstrated that IL-4, IL-6,
IL-8, IL-18, IFNγ, and TNFα could be important therapeutic targets for dogs with anterior uveitis following phacoemulsification. Glaucomatous eyes had the highest levels
of IL-8, IL-18, IFNγ, and TNFα which may indicate that
inflammation plays a role in the pathogenesis of primary
glaucoma. None.
G54 | Effects of Gabapentin and Trazodone on
Electroretinograms Recorded in Normal Dogs
NP Violette; G Newbold; C Chen; EJ Miller;
AJ Gemensky-Metzler
College of Veterinary Medicine, The Ohio State University
Purpose: To compare electroretinogram (ERG) responses
obtained in normal dogs before and after administration
of oral gabapentin, trazodone and a combination of both
medications.
Methods: A short protocol scotopic ERG with 20 minutes
dark adaption was performed on both eyes of 12 normal
dogs to establish individual baseline ERG recordings.
Dogs then received the oral study medication, ~30 mg/
kg gabapentin, and the same ERG protocol was recorded
2 hours later. Dogs were given a washout period of a least
1-week duration. This protocol was repeated three times,
substituting the study medication with ~20 mg/kg trazodone, ~5 mg/kg trazodone and a combination of ~20 mg/
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kg gabapentin and ~5 mg/kg trazodone. Effect of study
medication on signal amplitudes and implicit times were
analyzed with repeated measures ANOVA.
Results: The b-
wave amplitudes were decreased after
20 mg/kg of trazodone (P = 0.006) and the combination
of 20 mg/kg of gabapentin and 5 mg/kg of trazodone
(P = 0.002). The a-wave amplitudes were decreased after
the combination of 20 mg/kg of gabapentin and 5 mg/kg of
trazodone (P = 0.018). Heavier dogs that received higher
total doses of trazodone had additional decreases in a-and
b-wave amplitudes. Differences in a-and b-wave implicit
times were not significant after any study medications.
Conclusions: High doses of trazodone and the combination of gabapentin and trazodone significantly decrease
the amplitudes of both a-waves and b-waves in normal
dogs. However, these effects on retinal responses have little clinical significance. Supported by OSU Canine Grant
No. 2020-12. None.
G55 | How Long Does it Take to Become
Proficient and Effectively Deliver a Retrobulbar
Nerve Bock? A Comparison of Two Techniques
DR Washington; HD Westermeyer; JD Briley;
LL Chiavaccini; LP Posner; NC Nelson
North Carolina College of Veterinary Medicine
Purpose: To determine the period of time necessary for
novices to become proficient at administering retrobulbar
nerve blocks in dogs.
Methods: Two novice operators (DRW and JDB) who
were instructed and supervised for the same amount of
time by an expert (LC) using two previously published
techniques: The blind inferior temporal block and the
ultrasound-
guided supratemporal block. An admixed
solution of 75% bupivacaine: 25% iohexol was initially
administered by retrobulbar injection to 3 cadavers, and
subsequently to 22 client-owned dogs requiring enucleation. Computed tomography (CT) of the orbit was performed and each operator self-reported on the perceived
ease of completing the block. A visual analog scale, converted to percentages, was used to quantitate this perception. Location and distribution of the injectate was
evaluated by a board-certified radiologist (NCN).
Results: Mean scores for “How difficult was this to perform?” (Very easy = 0%, Very Hard = 100%) were lower
for the ITP block (28%) than the STP block (58%). Mean
scores for “Would I feel comfortable teaching this now”
(No = 0%, Yes = 100%) increased from 0% to 96 % at the
conclusion of the study. Injectate location and outline was
clearly visible using CT. There was no correlation between
confidence levels of injectate placement and injectate
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location on CT. Optic nerve contact was achieved in the
majority of cases with minimal intra-operator differences.
Conclusions: Both novice operators perceived the STP
approach was more difficult to perform. Iohexol-laced
bupivacaine can be used to accurately document retrobulbar block delivery site. Supported by NCSU CVM
Intramural Seed Grant None.
G56 | Changes in Corneal Optical
Coherence Tomography (Oct) IN Cats with
Mucopolysaccharidosis (Mps) Vi Following
Intrastromal Aav-A rsb Gene Therapy
E Wise1, JH Salmon1; L Song2,3; ML Hirsch2,3
BC Gilger1,2
1
Clinical Sciences, College of Veterinary Medicine, North
Carolina State University, Raleigh, North Carolina;
2
Department of Ophthalmology, University of North
Carolina, Chapel Hill, North Carolina; 3Gene Therapy
Center, University of North Carolina, Chapel Hill, North
Carolina
Purpose: MPS VI is a lysosomal storage disease caused
by deficiency in arylsulfatase B (ARSB) causing accumulation of glycosaminoglycans, resulting in corneal opacification. Adeno-associated virus (AAV) intracorneal gene
therapy has been shown to eliminate the corneal opacity
in a canine model of MPS I, therefore, we investigated the
use of intracorneal AAV-ARSB in a feline model of MSP
VI. The purpose of this study was to evaluate corneal OCT
in MPS VI felines before and after AAV gene therapy.
Methods: One eye of MPS VI felines, 2 homozygous and 2
heterozygous for a null ArsB mutation were dosed intrastromally with AAV-ArsB (1e9 vg/50 μL) at 152 days, while
the fellow eye was injected with PBS. OCT (Bioptigen) images were collected weekly from 75–204 days of age and
analyzed for epithelial, stromal, and corneal thickness
(µM). OCT corneal granularity was scored (increasing severity from 1 to 4) by two masked observers and mean gray
value was measured on representative ROIs using ImageJ.
Results: Significant differences in epithelial thickness
were not observed, however, both corneal and stromal
thickness were significantly thinner in homozygotes compared with heterozygotes (P < 0.01). Although no significant difference was found in corneal opacity scores, the
mean gray value in ROI was significantly higher in PBS-
dosed vs AAV-dosed homozygotes at >196 days.
Conclusions: We present a new method for identifying
corneal abnormalities in MPS VI affected cats and a potential method to quantitatively evaluate corneal opacity
with mean gray value and ImageJ analysis. North Carolina
Biotechnology Center, Patent (BCG). P.
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G57 | Retrobulbar Lidocaine Injection via
the Supraorbital Fossa is Safe in Adult Horses
But Produces Regionally Variable Periocular
Anesthesia

POSTER SECTION

VY Yang1, JS Eaton1, K Harmelink1, SJ Hetzel2,
A Sanchez1, JR Lund1, LJ Smith1
1
School of Veterinary Medicine, University of Wisconsin-
Madison; 2Department of Biostatistics and Medical
Informatics, Institute for Clinical and Translational
Research, University of Wisconsin-Madison

E Lee; S Kang; J Shim; D Jeong; Y Jeong; S Lee; S Kim;
J Ahn; S Kim; H Kim; J Park, K Seo
Department of Veterinary Clinical Sciences, College of
Veterinary Medicine and Research Institute for Veterinary
Science, Seoul National University

Purpose: To characterize safety and efficacy of one
technique for retrobulbar regional anesthesia in normal
horses.
Methods: Prospective, randomized, controlled study
using eight adult mares. Following detomidine sedation,
one eye received 10 mL of 2% lidocaine using the Berge
method of retrobulbar injection via the supraorbital fossa
(SFRB). Parameters evaluated over 24 hours included
heart rate (HR), respiratory rate (RR), intraocular pressure
(IOP), vertical pupil diameter (PD), corneal esthesiometry, and periocular algometry. Changes in neurophthalmic parameters were also described. Adverse effects were
recorded. Comparison of outcomes over time between
groups was conducted using longitudinal data analysis
with subject as random effect.
Results: No significant change in heart and respiratory
rates occurred following SFRB. Intraocular pressure in
treated eyes was significantly increased from 10 minutes
to 2 hours, with a mean difference between 4.0–6.0 mmHg
(P ≤ 0.016). Pupil diameter was significantly larger from
1 minute to 6 hours, with a maximum mean increase of
6.5 mm (P < 0.001). Mean corneal sensitivity decreased
significantly from 1 minute to 6 hours (P ≤ 0.003). Mean
cutaneous periocular sensation decreased significantly for
2 hours at the dorsal (P ≤ 0.001) and medial (P ≤ 0.005)
locations, but was not completely abolished. Dazzle reflex
persisted in all eyes at all time points. Effect on remaining
neurophthalmic parameters was variable. Chemosis was
observed in 5/8 treated eyes and superficial corneal ulcer
in one eye.
Conclusions: SFRB is safe in normal adult horses, and
provides reliable corneal but inconsistent periocular anesthesia. Self-limiting chemosis is common. Increase in
pupil diameter indicates an effective retrobulbar block.
None.

P1 | Measurements of Tear Glucose Levels in
Dogs and Comparison to Blood Glucose Level

Purpose: To compare quantitatively measured tear glucose (TG) levels to blood glucose (BG) levels in normal
dogs.
Methods: The study included 4 normal dogs which underwent five repeated experiments on alternating eyes. The
glucose solution (1 g/kg) was administered intravenously
at 30-minute intervals for 2.5 hours. Tears and blood were
collected at 30-minute intervals for 5 hours. Tear samples
were collected via microcapillary tube. Collected tear and
blood samples were analyzed for glucose concentration
using a colorimetric assay and commercially available
glucometer, respectively.
Results: On basal condition, the average glucose concentrations in blood and tears were 4.84 ± 0.53 and
0.38 ± 0.05 mmol/L, respectively. In all experimental
courses, the TG levels were measured 13.2 times lower
on average than the BG values (average: 8.84% of the BG,
range: 2.36–20.81%). The TG levels tended to follow the
fluctuating changes in BG levels with a lag time. There
was a moderate correlation between BG and TG level
(rho = 0.655, P < 0.001). In the hyperglycemic stage above
the renal threshold of 11.1 mmol/L, the TG level was significantly higher than that in the normoglycemic stage
(4.44–6.66 mmol/L) (P < 0.001).
Conclusions: TG concentration measured quantitatively
showed a moderate correlation with BG concentration. In
addition, the significant difference in TG concentration
between hyperglycemic and normoglycemic stages suggests the availability of tear as an early diagnostic factor of
diabetes mellitus and an alternative to the invasive blood
collection. Supported by UriVet Korea. P.
P2 | Use of AJL´S Collagen Bovine Membrane to
Repair A Limbal Melanocytoma Excision in Two
Dogs
Aparicio; MA Millán; LY López
Servicio Oftalmológico Veterinario SOV; Bogotá, Colombia
Case description: Case one, an eight-years-old female
Schnauzer was presented with a right eye limbal mass
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that started six months ago. Case two, a ten-years-old
male mestize was presented with a left eye limbal mass
that started seven months ago.
Clinical findings: A complete ophthalmic examination
revealed in both cases a dark, limited and slightly raised
limbal mass that grew up in the cornea and sclera. B-mode
ultrasonography showed no intraocular compromise in
both patients.
Treatment and outcome: Under general anesthesia,
a deep kerato-sclerectomy was performed with 15° and
crescent knife, then two short cycles of cryotherapy were
made and finally an implantation of a biomembrane graft
was done, sutured with polyglicolyc acid 8-0 in both cases.
In the two cases histopathology revealed an overgrowing
of melanocytes with granular pigments into cytoplasm,
not evidence of anisocytosis and of mitotic figures was
found.
Clinical relevance: This report showed that this type of
biomembrane of collagen bovine is successful in deep defects as a melanocytoma excision with minimum scaring.
Support: AJL.
P3 | Ultrasound Biomicroscopic Analysis of
the Anterior Segment Structures in Dogs with
Adamts10-Open Angle Glaucoma: A Preliminary
Study
BH Artemis1; SA Park1; C Harman2; HY Weng3;
AM Komáromy2
1
Department of Clinical Sciences, College of Veterinary
Medicine, Purdue University, West Lafayette, IN,
USA; 2Department of Small Animal Clinical Sciences,
Michigan State University College of Veterinary Medicine,
East Lansing, MI, USA; 3Department of Comparative
Pathobiology, College of Veterinary Medicine, Purdue
University
Purpose: To characterize the anterior segment structures
including the iridocorneal angle and ciliary cleft in Beagles
with open angle glaucoma caused by ADAMTS10 gene
mutation.
Methods: The anterior segment structures of interest were examined by ultrasound biomicroscopy (UBM)
using 48MHz probes and measured using image analysis software (ImageJ) in Beagles. The dogs consisted of
three groups: ADAMTS10 mutants, carriers, and wild-
type. UBM measurements were compared between these
groups with mixed linear regression analysis and descriptively presented between different age groups (<3 y, 3-5 y,
and >5 y) of the mutants.
Results: The area of the ciliary cleft (CCA) was significantly lower in ADAMTS10 mutants (0.15 ± 0.06 mm²)

  

|

e27

compared to wild-type (0.49 ± 0.06 mm²; P < 0.01) and
carriers (0.54 ± 0.07 mm²; P < 0.01). The distance between
the cornea and lens (SLD) was significantly lower in carriers (2.04 ± 0.39 mm) compared to wild-type (2.68 ± 0.06
mm; P = 0.03) and ADAMTS10 mutants (2.99 ± 0.19 mm;
P = 0.01). CCA for the mutants with age groups of <3 y,
3–5 y, and > 5 y were 0.23 mm², 0.03 mm², and 0.07 mm²,
respectively.
Conclusions. These findings illustrate that dog
with ADAMTS10-open angle glaucoma do have abnormalities associated with their drainage angle including
a smaller ciliary cleft when compared to wild-type and
carrier individuals. Additionally, carriers have a shallower anterior chamber amongst the three designated
groups. Supported by NIH grants R01-
EY025752 and
K08EY030950. None.
P4 | Evaluation of Intracameral Tissue
Plasminogen Activator For Treatment of Equine
Anterior Uveitis
Gr Bercovitz1; D Stefanovski2; Nm Scherrer2
1
College Of Veterinary Medicine, University of Georgia,
Athens, Georgia; 2New Bolton Center, University of
Pennsylvania, Kennett Square, PA
Purpose: To evaluate the use of intracameral tissue plasminogen activator (tPA) as adjunct management of primary or secondary equine anterior uveitis.
Methods: Retrospective medical record review with inclusion criteria of (1) horses presented to New Bolton
Center between 2012–2020 (2) clinical signs of uveitis as
diagnosed by a faculty or resident in ophthalmology and
(3) treatment with intracameral tPA.
Results: Ninety-two horses (92 eyes) were included that
underwent a procedure (52 eyes) or medical management
(40 eyes). Procedures included low dose intravitreal gentamicin injection (IVGI, 6 eyes), keratectomy (41 eyes),
and transscleral cyclophotocoagulation (TSCP, 6 eyes).
Horses that underwent TSPC were less likely to be visual
at follow up than horses treated with an IVGI (P = 0.034).
Forty-seven horses were diagnosed with primary uveitis
due to trauma (24 eyes), equine recurrent uveitis (ERU,
15 eyes), sepsis (6 eyes) and intraocular neoplasia (2
eyes). Traumatic uveitis cases were 9 times more likely
to be visual at follow up as compared to cases of ERU (P
value = 0.015). Reflex uveitis was diagnosed in 45 horses,
secondary to stromal corneal ulcers (13 eyes), corneal perforations (12 eyes), or stromal abscesses (20 eyes). Cases of
stromal abscesses were approximately 13-fold more likely
to be visual at follow up than cases of corneal perforations
(P = 0.031).
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Conclusion: Intracameral tPA is safe to use in cases of
primary and secondary equine anterior uveitis and may be
of particular benefit with reflex anterior uveitis secondary
to stromal abscesses. Support/Disclosure: None.
P5 | Chronic Uveitis Associated with
Trypanosoma Evansi Infection Found in
Cerebrospinal Fluid, Postmortem in A 6 yr Old Cat
KC Bhadsavle; A Deb; PS Kelkar
The Eye Vet Clinic, Mumbai, India; Wildvets Veterinary
Clinic, Mumbai, India
Case Description: A 3 yr old strictly indoor female spayed
cat was presented for chronic uveitis and blindness in the
right eye in 2018. This patient was blind in the right eye
since it was rescued as a 1-month-old stray kitten. The patient also had a history of recurrent episodes of mild fever,
inappetence, diarrhoea and overgrooming. Various tests
for infectious diseases were negative.
Clinical Findings and Treatment: Over the next two
years, the patient continued to develop further ocular
pathologies like severe corneal oedema (treated with
Gunderson’s flap), secondary cataract in the right eye,
whereas chorioretinitis developed in the left eye. The right
eye was enucleated in August 2020 due to lens induced
uveitis. The patient developed severe neurological signs,
non-responsive to medical management two weeks after
enucleation of the right eye. Patient was euthanized in
October 2020.
Outcome: On autopsy, numerous Trypanosoma evansi
organisms were found in the CSF.
Clinical Relevance: Trypanosoma is known to cause
chronic infections in extravascular spaces especially
in CSF but clinical symptoms in this case were mainly
slowly progressing uveitis without any neurological
symptoms for almost 6 years. In the author's opinion, in
cats, Trypanosoma should be considered as one of the
differentials with chronic uveitis and corneal oedema.
Extravascular fluid analysis should be suggested in case all
the other tests have not yielded any success. Additionally,
if Trypanosoma evansi has been detected in blood smear,
it should be confirmed that the organism has not migrated
to extravascular spaces. None.
Keywords: Trypanosoma evansi; ophthalmology; cat;
uveitis; CSF; blindness
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P6 | Multifocal Frontal and Zygomatic
Multilobular Osteochondrosarcoma Causing Facial
Distortion and Orbital Cellulitis in a Dog
SA Brattain1; KJ Gervais2
1
Tufts Cummings School of Veterinary Medicine; 2VCA
South Shore Animal Hospital
Case Description: A 10-year old male neutered Boston
terrier was referred for evaluation of severe orbital cellulitis and corneal rupture of the left eye. Swelling around
both eyes had been noted for several weeks duration and
had acutely worsened in the left eye within the week prior
to presentation.
Clinical Findings: Distant observation of the dog’s facial structure indicated the presence of bilateral prominent areas over the zygomatic arches and frontal regions.
Palpation of the orbital region identified nearly symmetrical 12–13 mm firm bony masses over each zygomatic arch.
Concurrent ophthalmic exam findings included severe
periorbital swelling and exophthalmos OS, deep corneal
ulcerative disease OD and chronic corneal rupture OS. CT
imaging revealed bilateral expansile lobular bone proliferation in the zygomatic and frontal bones, causing dorsal
and lateral compression of the left orbit and rostral globe
displacement. The lobular to granular appearance of the
lesions was considered consistent with a clinical diagnosis
of multifocal multilobular osteochondrosarcoma (MLO).
Treatment Outcome: The owner did not pursue advanced staging or RT therapy due to financial constraints
and poor overall prognosis. Palliative enucleation of the
left eye was discussed but ultimately not pursued. The dog
was discharged for palliative care at home with plans for
humane euthanasia with the referring veterinarian.
Clinical Relevance: MLO is a rare bony tumor typically
presenting as a solitary mass most commonly affecting the
flat bones of the skull. To the authors’ knowledge, this is
the first report of multifocal involvement of MLO tumors
in a dog. None.
P7 | Retrospective Study Assessing the
Influence of Structural Abnormalities on
Recurrence of Prolapsed Gland of the Nictitating
Membrane Following Surgical Fixation
MT Buesing; E Miller
College of Veterinary Clinical Sciences, The Ohio State
University
Purpose: To investigate recurrence of prolapsed gland
of the nictitating membrane (PGNM ) and determine if
breed, scrolled cartilage, macroblepharon, or concurrent
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lateral canthoplasty surgery at the time of surgical fixation
influence incidence of recurrence.
Methods: A retrospective study examined the medical records of canine patients with PGNM surgically corrected
at The Ohio State University Veterinary Hospital between
2011 and 2020. Records were reviewed for recurrence and
concurrent diagnoses. Fisher Exact tests were performed
to determine if breed, scrolled cartilage, macroblepharon,
or lateral canthoplasty at time of the PGNM surgery were
associated with recurrence.
Results: A total of 68 cases were diagnosed with PGNM
and underwent initial surgical correction. Of the 68 cases,
17 had recurrence of the prolapse. Fisher Exact tests were
performed using the null hypothesis to assess if breed,
presence of scrolled cartilage, macroblepharon, or concurrent lateral canthoplasty influenced the rate of recurrence.
Scrolled cartilage (P = 0.21), macroblepharon (P = 0.18),
and lateral canthoplasty (P = 0.15) had no significant effect on recurrence. Dog breed also had no effect on recurrence (P = 0.35).
Conclusion: This study found that dog breed, presence of
scrolled cartilage or macroblepharon, and whether or not
a lateral canthoplasty was performed during surgical fixation of the PGNM had no effect on rate of recurrence. No
funding or grants supported this research. None.
P8 | Ocular Injuries Related to Grooming Visits
in Canine Patients: 161 Cases (2004–2020)
JR Chmiel; SA Pumphrey; EA Rozanski
Department of Clinical Sciences, Tufts University
Cummings School of Veterinary Medicine
Purpose: To characterize ocular injuries correlated with
grooming appointments in dogs, and to identify factors associated with their occurrence.
Methods: A medical records search was performed to
identify dogs presenting with ocular complaints initially
noted within 24 hours of a commercial grooming appointment and presumed to be related to trauma. Data collected
included age, sex, breed, type of injury, initial treatment,
and notations in the record regarding behavioral issues.
Results: One hundred sixty-one episodes involving 159
individual dogs were identified. Male dogs accounted for
57% of episodes, with a median age at presentation of 59
months. Shih Tzus were involved in 34% of incidents, and
71% of dogs were representatives of small breeds. Corneal
ulceration was the most common injury documented
(71% of incidents) followed by conjunctivitis (11%), eyelid lacerations (7%), and subconjunctival hemorrhage
(6%). Notations regarding behavioral issues were present
in records from 33% of dogs. Surgical management was
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required in 14% of cases, including 4 dogs who underwent
enucleation.
Conclusions: Commercial grooming appointments can
lead to ocular injury via several mechanisms including
blunt or sharp trauma, exposure to shampoo or other
grooming products, or strangulation. Ocular injury leads
to pain, economic costs for the owner, and sometimes loss
of the eye. Small-breed dogs, particularly Shih Tzus, appear to be at increased risk. Behavioral complaints noted
in many dogs likely contributed to the episode of ocular
injury. Veterinarians can intervene to limit grooming-
associated ocular injuries by recommending behavioral
modification and/or by prescribing sedative medications
to facilitate grooming. Funding source: None. Conflicts:
None.
P9 | Clinical Characteristics of Primary
Glaucoma in Burmese Cats in Australia (2010–2021)
SM Coall; A Groth; JE Premont; FM Billson
Department of Ophthalmology, Small Animal Specialist
Hospital, Sydney, Australia
Purpose: To describe features of primary glaucoma in
Burmese cats presenting to a specialist hospital in an 11-
year period.
Methods: Retrospective medical record review to identify Burmese cats with primary glaucoma. Glaucoma was
diagnosed when intraocular pressure measurement was
>30 mmHg on rebound tonometry in conjunction with
supportive clinical features and/or histopathology results
and considered primary when a secondary cause could
not be identified. Cats with significant intraocular disease
were excluded.
Results: 38 cats (55 eyes) were included, comprising 2.3%
of the total Burmese cat hospital cohort. 24 were female-
spayed, while 14 were male-neutered. Median age at diagnosis was 10 years (q1-3: 7–13 years) and was initially
uniocular in 21/38 cats (55%) and bilateral in 17 (44%).
Engorged episcleral vessels and buphthalmia were described in 100% and 33% of eyes, respectively. Glaucoma
diagnosis was coincidental in 10/38 (26%) cats that presented for ocular surface disease. Gonioscopy was normal
in all of the eyes in which it was reported. Median time
from diagnosis to last re-examination was 2.5 years (range
30 days–10 years). Enucleation was performed within 3
months of diagnosis in 17/55 eyes. As a percentage of eyes
with follow-up data available, 84% (22/26), 85% (17/20),
82% (9/11) and 75% (3/4) were visual at the 1-, 3-, 5-and
10-year time points.
Conclusions: Glaucoma was often unexpectedly identified in cats presenting for corneal disease. Further

e30

|

  

investigation into its true prevalence is warranted, as it is
likely underrecognized. The condition appears to be relatively slowly progressive, with many cats retaining vision.
None.
P10 | Comparative Effects of Latanoprost and
Latanoprostene Bunod on Intraocular Pressure
and Pupil Diameter in Normal Beagle Dogs
SJ Desai1; SA Pumphrey1; Koethe2
Department of Clinical Sciences, Tufts University
Cummings School of Veterinary Medicine, North Grafton,
MA; 2 Biostatistics, Epidemiology, and Research Design
Center, Tufts Medical Center, Boston, MA
1

Purpose: To compare effects of latanoprost (Sandoz,
Inc.; Princeton, NJ) and latanoprostene bunod (Vyzulta,
Bausch & Lomb; Bridgewater, NJ), a novel nitric oxide-
donating prostaglandin analogue, on intraocular pressure
(IOP) and pupil diameter (PD).
Methods: Ten ophthalmologically normal Beagle dogs
were treated in one randomly chosen eye with either latanoprost or latanoprostene bunod twice a day for 5 days.
Following a 6-week washout period dogs received the
other drug. Rebound tonometry was used to measure
IOP and infrared photography was used to measure PD
immediately prior to each treatment and at 6 hours post-
treatment on days 1 and 5, then twice a day for two days
post-treatment and once a day for an additional four days.
Longitudinal analysis was performed, and t-tests were
used to compare drug effects on PD and IOP at theorized
time of maximum effect (6 hours post-treatment on day
5).
Results: Both latanoprost and latanoprostene bunod
significantly decreased IOP and PD; effects did not significantly differ between the two drugs. Maximum IOP
reduction for latanoprostene bunod was 6.8 mmHg;
maximum IOP reduction for latanoprost was 4.4 mmHg.
Minimum PD for latanoprostene bunod was 0.76 mm;
minimum PD for latanoprost was 0.94 mm. Reduction
in IOP persisted nearly to the end of the post-treatment
monitoring period. Rebound mydriasis was also observed
during this period in eyes treated with both drugs.
Conclusions: Latanoprost and latanoprostene bunod appear to have similar miotic and IOP-lowering effects in
normal dogs. Funding source: Tufts University Cummings
School of Veterinary Medicine Companion Animal Health
Fund. None.
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P11 | Third Eyelid Cartilage Eversion in An
Anglo-Nubian Goat: A Case Report
LK Donohue; ZE Mack; EC Ledbetter
Cornell University, College of Veterinary Medicine, Ithaca,
NY, USA
Case Description: At the time of disbudding, the Cornell
University Ambulatory Service noted that a 10-day-old female intact Anglo-Nubian goat had an anomaly of the left
third eyelid cartilage and referred the goat to the Cornell
University Hospital for Animals Ophthalmology Service.
Clinical Findings: Upon presentation to the
Ophthalmology Service at 2 months of age, persistent
eversion of the third eyelid cartilage was diagnosed. The
cartilage shape could not be manually corrected.
Treatment and Outcome: Surgical correction of the abnormal third eyelid cartilage was completed under general anesthesia. A linear conjunctival incision parallel to
the vertical aspect of the third eyelid cartilage was made
on the bulbar aspect of the third eyelid. The conjunctiva
was bluntly dissected to expose the abnormally bent cartilage and it was excised. The cartilage was repaired with
7-0 polyglactin 910 sutures. The conjunctival excision was
closed with simple continuous 6-0 sutures with the knots
placed on the anterior surface of the third eyelid. After excision, the third eyelid resumed a normal anatomic position and shape. Histopathologic evaluation of the excised
cartilage found that the cartilage was within normal limits
with no cellular atypia, inflammation, or neoplasia noted.
The goat healed uneventfully from the surgery and the
third eyelid remained in a normal position with normal
morphology.
Clinical Relevance: This is the first description of the
surgical correction of third eyelid cartilage eversion in
a goat and suggests that cartilage eversion should be included in differentials for third eyelid anomalies in young
goats. None.
P12 | Clinical Micribological Features and
Outcomes of Corneal Foreign Bodies in Dogs
CA Jacobson; JS Eaton; FA Hartmann
School of Veterinary Medicine, University of Wisconsin-
Madison
Purpose: To evaluate bacterial species and susceptibility
data for isolates cultured from corneas of dogs with foreign bodies in the context of clinical findings, outcomes,
and common empirical antibiotic approaches.
Methods: Medical records of dogs presenting to UW
Veterinary Care with corneal foreign bodies between 2009
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and 2021 were reviewed. Cases that underwent lensectomy for associated lens capsule rupture were excluded.
Data regarding signalment, clinical findings, foreign body
removal technique, antibiotic therapy, and clinical outcome were collected. Bacterial isolates and susceptibilities
to common ophthalmic antibiotics were characterized
and compared to clinical outcomes.
Results: Sixty eyes of 60 dogs were included. When specified, 29 foreign bodies were removed non-surgically in the
examination room and 26 using an operating microscope.
Follow-up data was available for 35 dogs (median followup = 25 days (range: 2–2133)). At last visit, 28 corneas
were healed and 7 were healing or nearly healed. Long-
term corneal complications were uncommon. Aerobic
cultures from 26 dogs yielded 23 unique isolates (25 total).
Resistance to common ophthalmic antibiotics was identified for 31.4% and 27.9% of gram positive and negative
isolates, respectively. Resistance was more common in
bacterial species from environmental sources. Across all
isolates, resistance was most common to bacitracin and
cefazolin.
Conclusions. Prognosis for comfort and vision is good in
dogs following corneal foreign body removal and empirical topical antibiotic therapy. However, resistance of gram
positive and gram negative corneal isolates to cefazolin,
particularly bacteria from environmental sources, may
support the use of other first-line ophthalmic antibiotics.
None.
P13 |

Feline Horner’s Syndrome: 18 cases

HB Gafen; A van der Woerdt; NC La Croix; Isaza
Animal Medical Center; Veterinary Medical Center of
Long Island
Purpose: Records of cats diagnosed with Horner's syndrome by a veterinary ophthalmologist between 2012 and
2020 were investigated.
Methods: Patient databases from two ophthalmology
practices were searched for signalment, ophthalmic findings, presumed etiologies, and follow-up examinations of
cats diagnosed with Horner's.
Results: Patient ages ranged from 0.4 to 24 years (mean
of 9.55 years). Of 18 cases there were 8 neutered males,
1 intact male, and 9 spayed females. There were 13 domestic shorthairs, 1 Maine Coon, 1 Burmese, 1 Bengal, 1
Bombay, and 1 Abyssinian. All cases were afflicted unilaterally in either the right (9) or left eye (9). Clinical signs
included miosis (18/18), third eyelid protrusion (17/18),
ptosis (10/18), and enophthalmos (9/18). Intraocular pressures in 9 cats ranged from 6 to 28 (median of 15) mmHg
in affected eyes, and 5 to 28 (median of 19) mmHg in
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contralateral eyes. Instillation of 2.5% phenylephrine resolved clinical signs for 12 cases. Suspected or confirmed
etiologies included otitis media (4 cases), and single cases
of a left forebrain lesion, lymphoma in the left bulla, middle ear polyp, peripheral vestibular disease, dental injury, or trauma. Follow-up data for 13 cats revealed that
Horner’s resolved in 8, 1 continued with intermittent
signs, and 4 were euthanized at diagnosis.
Conclusions: The mean age of cats diagnosed with
Horner’s was 9.55 years with sexes equally represented.
Right and left eyes were equally afflicted. An aural etiology for Horner’s was most prevalent. More populous studies are warranted. No funding. None.
P14 | Chronic Dysfunction, Calcification, and
Osseous Metaplasia of the Meibomian Glands of a
Horse
KE Gunsalus1; NC La Croix1; Taylor.2
Department of Ophthalmology, The Veterinary Medical
Center of Long Island; 2Comparative Ocular Pathology
Laboratory of Wisconsin
1

Purpose: To describe the clinical history, surgical management, and histologic findings of meibomian gland calcification and osseous metaplasia in a horse.
Methods: A 21-year-old Quarter Horse gelding presented
for a 9-month history of eyelid swelling, blepharospasm,
and epiphora affecting the right eye. Ophthalmic examination, hematology, serum biochemistry, a thyroid panel,
and an analysis for pituitary pars intermedia dysfunction
were performed. A secondary corneal ulcer was treated by
burr keratectomy and an excisional biopsy of meibomian
gland nodules were taken for histology.
Results: Multiple firm concretions, palpable within the
palpebral conjunctiva of all eyelids, were found. The largest nodule (5 x 4 x 10 mm) was found within the lower
right eyelid. Meibomian adenitis with gland impaction
and secondary calcification was suspected. Histology of
the excised tissue revealed dilated meibomian ducts with
mineralized inspissated secretions and surrounding areas
of fibrosis and osseous metaplasia. Following excision of
the nodules and treatment of the corneal ulcer, the ulcer
resolved and no signs of blepharospasm or epiphora
returned.
Conclusions: Calcification and osseous metaplasia of the
meibomian glands and a secondary corneal ulcer were
found in a horse. Although habronemiasis is a known
cause of periocular dystrophic calcification, it is considered unlikely in this case due to the presence of osseous
metaplasia and the lack of nematode larvae observed
histologically. While the cause of the meibomian gland
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mineralization was not determined, it is suspected that inspissated meibomian secretions led to a local granulomatous reaction, with secondary dystrophic calcification and
osseous metaplasia. None.
P15 | Therapeutic Effects of a Tear Substitute
Containing Polyvinyl Alcohol, hyaluronic acid,
And Dodecahydrosqualene in dogs with corneal
ulcers
K Hagi1; T Tanaka1; S Hirata1; S Sawa2; T Hasegawa1
Osaka Prefecture University, Osaka, Japan; 2Senju
Pharmaceutical Co. Ltd., Hyogo, Japan

1

Purpose: A tear substitute containing 0.1% polyvinyl
alcohol, 0.3% sodium hyaluronate, and 5% dodecahydrosqualene was clinically evaluated for treating canine
corneal ulcers (CU).
Methods: Two clinical studies were conducted. (1)
Twenty-two eyes with superficial CU (SCU; 13 eyes) or
stromal/deep CU (StDCU; 9 eyes), which did not respond
to conventional medical treatments (CMT) using antibiotics, hyaluronate, and autologous serum, were treated
using the substitute and conventional agents. Then, the
therapeutic period (TP) and recovery rate (RR) were compared before (non-application group I; NApG I) and after
(additional application group; AdApG) treatment. (2) The
TP and RR of 40 eyes with SCU (28 eyes) or StDCU (12
eyes) were compared between AdApG and conventional
treatments, including additional surgical treatments, such
as conjunctival or nictitating membrane flaps, or soft contact lens therapy (non-application group II; NApG II).
Results: In AdApG, the RR of SCU and StDCU was significantly improved, at 92% and 67%, respectively (p< 0.01).
The median TP of SCU and StDCU in NApG I/AdApG
was 9 days/10 days and 14 days/22 days, respectively. The
median TP and RR of SCU and StDCU in NApG II were
18 days and 80%, and 38 days and 33%, respectively. The
TP in AdApG was shorter than that in NApG II (SCU;
P < 0.01, StDCU; P = 0.055).
Conclusions: The substitute, 0.1% polyvinyl alcohol,
0.3% sodium hyaluronate, and 5% dodecahydrosqualene,
is applicable as a therapeutic agent for canine CU, including SCU and StDCU. None
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P16 | A Genetic Investigation of Equine
Recurrent Uveitis in the Icelandic HORSE Breed
MdL Henriksen1; Hack2,3; TH Pihl3; A Dwyer4;
R Krarup3; RR Bellone2,3
1
Department of Clinical Sciences, College of Veterinary
Medicine and Biomedical Sciences, Colorado State
University, USA; 2Veterinary Genetics Laboratory,
School of Veterinary Medicine, University of California
Davis, USA; 3Department of Population Health and
Reproduction, School of Veterinary Medicine, University
of California Davis, USA; 4Department of Veterinary
Clinical Sciences, Faculty of Health Sciences, University
of Copenhagen, Denmark; Genesee Valley Equine Clinic,
LLC, Scottsville, NY, 14546, USA
Purpose: To investigate the genetic component of equine
recurrent uveitis (ERU) in the Icelandic horse.
Methods: Icelandic horses living in Denmark-DK and
United States-
US, eight years or older, were clinically
evaluated and either diagnosed with ERU or without
ERU (controls). A pedigree analysis was performed to investigate potential modes of inheritance. A case-control
genome-wide association study (GWAS) was performed
on DNA extracted from whole blood using the GGP Equine
80 K array on the Illumina Infinium HD Beadchip. The
coding regions from one positional and functional candidate gene were Sanger sequenced in two ERU-affected
and two controls. To assess concordance with phenotype,
variants identified via Sanger sequencing were genotyped
in all Icelandic horses enrolled in the study.
Results: Fifty-six Icelandic horses (11 ERU and 45 controls) were included. Analysis of five generation pedigrees
did not reveal a common ancestor among ERU-affected
horses. However, 10/11 horses with ERU shared a common ancestor within 10 generations suggesting genetics
plays a role. A mixed linear model analysis identified a
single SNP on ECA 11 that reached genome-wide significance (P = 1.79 X 10−7). This variant was within an intron
of tissue inhibitor of metalloproteinase 2 (TIMP2). Only a
single coding variant was identified in this gene, however
it was a synonymous mutation and was not perfectly concordant with ERU phenotype (P = 0.721).
Conclusion: This is the first genetic investigation of ERU
in the Icelandic horse and an association with TIMP2 on
ECA11 was identified. Further investigation of TIMP2 is
warranted to confirm the association with ERU. Funded
by KUSTOS af 1881 Foundation, Denmark.
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P17 | Ocular Diseases in the Icelandic Horse
with Focus on Equine Recurrent Uveitis: 112
Icelandic Horses Living in Denmark and 26
Icelandic Horses Living in United States
1

2

3

MdL Henriksen ; TH Pihl ; A Dwyer ; R
Krarup2; S Backlund2, N Dahlmann Christensen2
1
Department of Clinical Sciences, College of Veterinary
Medicine and Biomedical Sciences, Colorado State
University, USA; 2Department of Veterinary Clinical
Sciences, Faculty of Health Sciences, University of
Copenhagen, Denmark; Genesee Valley Equine Clinic,
LLC, Scottsville, NY, 14546, USA
Purpose: To describe the most common ocular diseases
in the Icelandic horse with a focus on equine recurrent
uveitis (ERU). To correlate ERU with positive Leptospira
subspecies serum titers and with summer eczema.
Methods: A descriptive cross sectional-study. A complete
ophthalmic examination and measurement of serum
antibodies for Leptospira subspecies were performed on
Icelandic horses from Denmark (DK) and the United
States (US). An owner survey including information about
summer eczema was conducted.
Results: One-hundred twelve (112) Icelandic horses living in DK (mean ± SD 8.9 ± 4.6 yo; range 2–32 yo) and 26
Icelandic horses living in US (mean ± SD 14.8 ± 5.4 yo;
range 6-28yo) were included in this study (total of 138
horses). The four most common ocular diseases in the
Icelandic horse were found to be follicular conjunctivitis (57.3%; 79/138), incipient anterior cortical cataracts
(32.6%; 45/138), chorioretinal scars (bullet holes) (26.1%;
36/138), and corpora nigra cysts (7.2%; 10/138). The prevalence for ERU among Icelandic horses at the age of eight
years and older was 7.7% (4/52) for DK-Icelandic horses,
8.7% (2/23) for US-Icelandic horses, and a total prevalence
of 8% (6/75) for DK+US-Icelandic horses. No correlation
between ERU and Leptospira subspecies or summer eczema where found (P = 1.000, P = 0.349, respectively).
Conclusion: Icelandic horses aged eight years and older
have a prevalence of 8% for ERU. No correlation between ERU and Leptospira subspecies antibodies could
be found and future studies should look into a potentially
genetic factor for ERU in the Icelandic horse. Follicular
conjunctivitis and cataracts are the two most common
ocular diseases in this breed. Funded by KUSTOS af 1881
Foundation, Denmark.
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P18 | A 10 Year Retrospective Study on
Glaucoma Diagnoses, Treatment, and Vision
Outcome at The Ohio State University
NE Himebaugh, AM Helmling, GM Newbold
College of Veterinary Medicine, Ohio State University
Purpose: To evaluate trends in canine glaucoma diagnoses and correlation of vision outcome to signalment, clinical findings, and treatments.
Methods: Medical records of dogs diagnosed with glaucoma at The Ohio State University between 2010-2019
were reviewed. Signalment, ocular examination findings, treatments, and vision outcome data were collected. Statistical analyses used multivariate methods and
Kaplan-Meier survival estimates.
Results: Records of 392 dogs (490 eyes) with glaucoma
were evaluated. Primary glaucoma was diagnosed in 50
dogs (12.8%)/65 eyes (13.3%), secondary glaucoma in
337 dogs (86%)/419 eyes (85.5%) and congenital glaucoma in 5 dogs (1.3%)/6 eyes (1.2%). Overall, mixed breed
dogs (88/22.5%) were most common, followed by Cocker
Spaniels (33/8.4%), Miniature Poodles (20/5.1%), Bichon
Frise (19/4.9%), and Shih Tzu (17/4.3%). Mixed breed and
Cocker Spaniel were the first and second most common
breeds for both primary and secondary glaucoma. There
were 189 (38.6%) sighted eyes and 301 (61.4%) blind eyes
at initial presentation. Mean time to eventual vision loss
was 2 (+/-6.7) months, with 412 (84.1%) of eyes being
blind at the last visit. The mean follow-up time was 346.9
(+/-504.8) days with a range of 0 to 2703 days. The most
common associations with secondary glaucoma were
phacoemulsification surgery (141/419 eyes) and cataracts
(86/419 eyes).
Conclusions: Secondary glaucoma was much more commonly diagnosed than primary glaucoma. Cocker Spaniels
were the most common purebred dog to develop either
primary or secondary glaucoma. Intraocular surgery and
cataract formation without surgery were the most common recognized causes of secondary glaucoma. None.
P19 | Ocular and Periocular Complications of
Bite Injuries in Dogs
VL Holly; ME Lassaline; E Holt; 1 R Voge;
A Castejon-Gonzalez 1
Department of Clinical Sciences & Advanced Medicine,
University of Pennsylvania School of Veterinary Medicine,
Philadelphia, Pennsylvania
Purpose: To determine the incidence and types of ocular
and periocular complications of bite injuries in dogs.
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Methods: Medical records from April 2019 to March 2021
were reviewed to identify dogs who were presented with
dog bite wounds to the University of Pennsylvania Ryan
Veterinary Teaching Hospital. Signalment, body weight,
type and location of injuries were recorded for each patient. Cases were subcategorized into dogs with ocular or
periocular injuries, small dogs (≤10 kg) and pediatric dogs
(≤ 6 months old) for further analysis.
Results: A total of 331 dogs were presented with bite
wounds, with 36% (117/327) being small dogs and 10%
(34/331) being pediatric dogs. Ocular or periocular injuries
were present in 23% (75/331) of dogs with bite wounds,
34% (40/117) of small dogs and 56% (19/34) of pediatric
dogs. Unilateral blindness occurred in 5% (17/331) of
dogs, most commonly a result of proptosis (13/17 eyes).
Blinding injuries were more common in small (13%;
15/117) but not pediatric (3%; 1/34) dogs. Orbital fractures
were confirmed in 2% (8/331) of dogs. The most common
ocular or periocular complications were skin wounds near
the eye (36%; 27/75) without damage to the globe.
Conclusions: Blinding injuries and orbital fractures are
rare complications of bite trauma in dogs. Ocular or periocular injuries and orbital fractures are more common in
pediatric and small dogs. The risk of a blinding injury is
greater in small but not pediatric dogs. None.
P20 | Evaluation of Tear Film and Meibomian
Gland Atrophy in Dogs with and Without
Meibomian Gland Dysfunction
D Jeong; S Kang; J Shim; E Lee; S Park; Y Jeong; K Seo
Department of Veterinary Clinical Sciences, College of
Veterinary Medicine and Research Institute for Veterinary
Science, Seoul National University
Purpose: To compare the interferometry grades, non-
invasive tear break-up time (NIBUT) grades, tear meniscus height (TMH) and meibography scores between dogs
with and without meibomian gland dysfunction (MGD).
Methods: Among 56 eyes enrolled, 26 eyes were diagnosed with MGD, and 30 eyes were classified as control
group by slit-
lamp biomicroscopy. Along with routine
ophthalmic examinations, interferometry, NIBUT, TMH,
and meibography were evaluated. Age, interferometry
grades, NIBUT grades, TMH, and meibography scores
were compared between the control and MGD groups via
Mann-Whitney test.
Results: There was no significant difference in age
between the two groups (p = 0.437). Interferometry
(p= 0.008) and NIBUT grades (p=0.008) were significantly
lower in the MGD group than those in the control group.
No significant differences in TMH values (p=0.818) and
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meibography scores (p=0.447) were observed between the
two groups.
Conclusions: In this study, low interferometry grade was
associated with MGD, presenting the decreased secretion
of meibum in MGD in dogs, which suggested the availability of interferometry as a diagnostic method for MGD.
Low NIBUT grade was also associated with MGD, which
suggested tear film disruption in MGD. Tear quantity,
measured by TMH, did not differ in the two groups. While
meibography could identify meibomian gland morphology, it would not explain the current status of meibomian
gland function. None.
P21 | Inhibition of Corneal Epithelial Wound
Healing by Engineered Metal Oxide Nanomaterials
S Kim1; BL Gates1; BC Leonard1; MM Gragg1;
KE Pinkerton2; LS Van Winkle2,4; CJ Murphy1,3,
G Pyrgiotakis, Z Zhang5, P Demokritou5, SM Thomasy1,3
1
Department of Surgical and Radiological Sciences,
School of Veterinary Medicine, University of California-
Davis; 2Center for Health and the Environment, University
of California-Davis; 3Department of Ophthalmology
and Vision Science, School of Medicine, University of
California-Davis; 4Department of Anatomy, Physiology
and Cell Biology, School of Veterinary Medicine,
University of California-Davis; 5Center for Nanotechnology
and Nanotoxicology, HSPH-NIEHS Nanosafety Center,
Department of Environmental Health, Harvard T.H. Chan
School of Public School, Harvard University
Purpose: Ocular exposure to metal oxide engineered
nanomaterials (ENMs) is common as exemplified by
zinc (II) oxide (ZnO), a major constituent of sunscreens
and cosmetics. The ocular surface, including the cornea
and its tear film, is a common site of exposure for metal
ENMs. Despite the frequency of exposure of the ocular
surface, there is a knowledge gap regarding the effects of
metal oxide ENMs on the cornea in health and disease.
Therefore, we studied the effects of metal oxide ENMs on
the cornea in the presence or absence of injury. Methods:
Cell viability of immortalized human corneal epithelial
(hTCEpi) cells was assessed following treatment with 11
metal oxide ENMs with a concentration ranging from 0.5
to 250 μg/ml for 24 h. An epithelial wound healing assay
was then performed with a monolayer of hTCEpi cells
using 11 metal oxide ENMs at select concentrations based
on data from the viability assays. Subsequently, based on
the in vitro results, in vivo testing of rabbit precorneal tear
film (PTF) quantity and stability as well as corneal epithelial wound healing were tested in the presence or absence
ZnO or vanadium(V) oxide (V2O5) at a concentration of
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50 μg/ml. Transcorneal penetration of ZnO or V2O5 was
evaluated using hyperspectral images.
Results: We found that WO3, ZnO, V2O5 and copper
oxide ENMs significantly reduced hTCEpi cell viability
in comparison to vehicle control or the other metal oxide
ENMs tested. Furthermore, ZnO and V2O5 ENMs also
significantly decreased hTCEpi cell migration. Although
ZnO and V2O5 did not alter PTF parameters of rabbits in
vivo, corneal epithelial wound healing was significantly
delayed by topical ZnO while V2O5 did not alter wound
healing Finally, we confirmed penetration of ZnO and
V2O5 through all corneal layers and into the iris stroma.
Conclusions: Zinc oxide ENMs showed the most marked
toxicity of the corneal epithelial cells in vitro and significantly delayed corneal epithelial wound healing in
a rabbit. Considering the marked epithelial toxicity and
corneal penetration of ZnO, further investigations on the
impact of this ENM on the eye are warranted. Supported
by the National Institutes of Health grants U01 ES027288,
U24ES026946, S10 OD021789 and P30 EY12576. None.
P22 | Retrospective Study of Clinical Ocular
Disease in Free-Living Raptors of North Central
Florida
C King1; CK Boss1; AB Alexander2; JFX Wellehan2;
D Heard2; CL Coalter2, CE Plummer1,3
1
Department of Small Animal Clinical Sciences;
2
Department of Comparative Diagnostic, and Population
Medicine; 4Department of Large Animal Clinical Sciences;
University of Florida College of Veterinary Medicine
Purpose: To analyze presentations of free-living raptors
with ocular abnormalities and evaluate differences between diurnal predators, nocturnal predators, and carrion
eaters.
Methods: Medical records from all wild raptors admitted
to the University of Florida Veterinary Hospital between
2013 and 2018 were reviewed. Descriptive and inferential
statistical analysis was used to evaluate species-specific
incidence of disease, statistical difference among species,
and dependence between variables.
Results: Free-living raptors (n = 155) with ocular signs
were included. Incidence of ocular disease was significantly higher in nocturnal predators than diurnal predators and carrion eaters (38.4% vs 18.2% vs 8.2%). Trauma
was the most common etiology (72.9%) for all species.
More patients were affected bilaterally (52.3%) than unilaterally. Severity of ocular injuries influenced case outcomes in 45.1% patients. The most common case outcome
was humane euthanasia (49.0%).

  

|

e35

Conclusions: Incidence of ocular disease differs among
raptor species and may be influenced by anatomical differences and ecology. In North Central Florida, high
prevalence of traumatic injuries to raptors may be related
to the continuous growth of human population in the
region. Clinical significance of ocular disease may vary
among species, and overall prognosis is affected by lesion
location and severity. Case outcomes indicate that most
raptors with ocular disease are euthanized upon admission, however a high proportion of birds survived after
multiple days of veterinary care. Complete ophthalmic examination is recommended for all raptors that present to
rehabilitators and veterinary hospitals. Supported by the
Florida Veterinary Scholars Program. None.
P23 | Optical Coherence Tomography for
Evaluating the Morphological Changes in the
Retina and Optic Nerve Head of Cats with
Glaucoma
H Komatsu1,2; Y Miwa1,3; M Inagaki1; K Usami1;
M Akasaka1; Y Kobayashi1
1
Animal Eye Care-Tokyo Animal Eye Clinic; 2Department
of Ophthalmology, Tokyo Medical University; 3Department
of Ophthalmology, Keio University School of Medicine
Purpose: To evaluate the morphological changes in the
retina and optic nerve head (ONH) of cats with glaucoma
using optical coherence tomography (OCT).
Methods: Nine cats with primary open-angle glaucoma
and 11 cats with normal intraocular pressure (IOP) were
included. Multi-raster scan images were obtained using
a spectral-domain OCT. Whole retinal thickness (WRT),
inner retinal thickness (IRT), and the ratio of IRT to WRT
(I/W) were measured in all the four positions (superior,
inferior, nasal, and temporal) at 1.7 mm from the ONH
center along with optic cup depth (OCD), optic cup volume (OCV), cup area, and Bruch's membrane opening
height (BMOH). BMOH was calculated as the vertical
height from a line connecting the position of retinal pigment epithelium. Wilcoxon rank sum test was used to
compare the parameters, and the predictive accuracy of
each parameter was assessed using the receiver operating
characteristic (ROC) curves.
Results: No significant difference in sex and mean age
was observed between the glaucoma (6.7 ± 3.1 years) and
control group (7.5 ± 4.7 years). The median [range] of IOP
was 52 [35–95] mmHg and 18 [15–21] mmHg in the glaucoma and control group, respectively. The glaucoma group
exhibited a significant decrease (P<0.05) in superior I/W
and a significant increase (P < 0.001) in OCV, OCD, and
BMOH compared with controls. Areas observed under the
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ROC curve for BMOH, OCV, OCD, and superior I/W were
1, 0.98, 0.96, and 0.86, respectively.
Conclusion: OCT-
assisted detection of morphological
changes in cats with glaucoma may provide an insight
into progression of the disease. None.
P24 | Long-Term Outcome of Entropion Surgery
in Juvenile Dogs Compared to mature Dogs
G Lavallée; EM Curto; AT Gratzek
Ophthalmology for Animals
Purpose: To compare long-term outcomes of entropion
surgery performed in juvenile and mature dogs.
Methods: Medical records of dogs younger than three
years of age diagnosed with congenital entropion from
January 2010 to December 2020 were reviewed. Dogs
younger than one year old at the time of entropion surgery
were classified has juvenile. A minimum of six months’
follow-up was required for inclusion. Recurrence of entropion was defined as the presence of clinical signs of entropion or when the patient required additional surgery
during the follow-up period Recurrence rates were compared between groups using the Fisher exact test.
Results: Eighty-five dogs were included in the study. The
most common breed was the Labrador Retriever (n = 19;
22.4%), followed by the English Bulldog (n = 17; 20%),
and the Shar Pei (n = 9; 10.6%). Forty dogs (70 eyes) had
entropion surgery at maturity (at least one year old) and
45 dogs (76 eyes) were juvenile. The mean age of the juvenile group was 5.4 months (range = 3–10 months),
and the mean age of the mature group was 16.2 months
(range = 12–34 months). There was no statistically significant difference in the recurrence rates of entropion
between mature (6/70, [8.6%]) and juvenile dogs (8/76,
[10.5%], P = .5675). The most common breed requiring an
additional surgery was the English Bulldog.
Conclusion: Corrective entropion surgery in juvenile
dogs is not associated with a higher risk of recurrence.
These results support performing surgery in dogs with
congenital entropion before one year of age. None.
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P25 | Prevalence of Ocular Lesions in a Group Of
Dryland Mushing Dogs. Preliminary Data
M Martínez-Gassent1; EM Abarca1; M Benito2
1
Ophthalmology Department, AniCuraArsVeterinaria
Veterinary Hospital Barcelona, Spain; 2Department of
Animal Medicine and Surgery, Canine Sports Medicine
Service, Veterinary School, Universidad Cardenal
Herrera-CEU, Valencia, Spain
Purpose: To describe the prevalence of ocular lesions
(OL) in a group of dryland mushing dogs (DMDs) and determine whether the type and degree of exercise are correlated with the presence of OL.
Methods: Sixty-four eyes from 32 DMDs, 20 males, and
12 females of different breeds,aged 49.2 ± 25.7 months underwent a complete physical and ophthalmologic examination. For each dog, activity type (sledding, canicross,
bikejöring, and scooter), position, and years of training
were obtained. Ocular examination using slit-lamp biomicroscopy, tonometry, funduscopy, and retinal photographs (OptibrandClearView®) were performed.
Results: Ocular lesions were noted in 23 dogs (72%) in
the following locations: eyelids (11%), cornea (5%), iris
(39%), lens (31%), vitreous (23%), and retina (11%); 87%
were bilateral and involved the anterior segment. Fundic
lesions (intraretinal hemorrhages and areas of tapetal hyperreflectivity with central pigmentation) were found in
five dogs (16%). According to activity, 59% were sled dogs,
which encompassed 67% of OL, followed by bikejöring
(22%; OL: 25%), canicross (12%; OL: 5%), and scooter (6%;
OL: 3%). No OL was correlated with the breed, activity
type, or position (P > 0.05). However, there was a significant positive correlation between age and the presence of
OL (r = 0.750, P < 0.001).
Conclusions: This study describes preliminary data
of OL in DMDs. Fundic lesions similar to Working Dog
Retinopathy were not related to a specific mushing activity. Further research is warranted to evaluate the progression of OL during the training season. None.
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P26 | Autologous Lamellar Keratoplasty for
the Treatment of Canine Corneal Defects. A
Multicentric Retrospective Study of 114 Dogs (2017–
2020)
1

2

2

3

J Michel ; J Anne ; A Cathelin ; T Boillot ;
AS Augsburger2
1
Clinique vétérinaire VPLUS, Saint-Germain-en-Laye,
France; 2Cabinet vétérinaire VETOOPHTALMO, Bois-
Guillaume, France; 3Clinique vétérinaire VETEA, Saintes,
France
Objective: Evaluation of the results obtained using autologous lamellar keratoplasty (ALK) for the treatment of
canine corneal defects.
Procedure: The medical records of dogs that had undergone ALK between 2017 and 2020 were reviewed. Only
dogs with preoperative positive consensual pupillary light
and dazzle reflexes were included.
Results: A total of 114 dogs (116 eyes) were included.
The mean follow-up time was 227.4 days. French bulldog
and Shih tzu were the most common breeds (26.3% and
24.5%, respectively). Concomitant eyelid and/or cilia abnormalities and keratoconjunctivitis sicca were the most
common concurrent ocular diseases (53.4% and 19.8%, respectively). The defects were unilateral in 112 dogs and
bilateral in two dogs, with 3 stromal foreign bodies (2.6%),
12 stromal abscesses (10.3%), 12 melting ulcers (10.3%),
27 deep stromal ulcers (23.3%), 26 descemetoceles (22.4%)
and 37 perforations (31.9%). The mean graft size was 5.1
mm. Most cases occurred in the central cornea (87.8%)
and the graft was most frequently harvested from the
infero-
nasal cornea (55.1%). Major complications consisting of the dehiscence of the graft occurred in two eyes
(1.7%), but they were managed by a biomaterial grafting
and recovered well. Vision was preserved in 95.7% of the
eyes, with 74.5% showing transparency or faint to mild
opacification.
Conclusions: ALK is an effective surgical treatment for
corneal defects in dogs. This procedure is not technically
difficult or expensive, and storing the graft is not difficult.
ALK provides a good tectonic support to the affected corneas and results in good visual and cosmetic outcomes.
None.
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P27 | Ocular Hemorrhage as the Initial Clinical
Sign of Von Willebrand Disease in Dogs: 2 Cases
(2020)
AL Minella; JC Lowe; JJ Sevy; KE Knickelbein;
SG Edwards; BC Martins
William R. Pritchard Veterinary Medical Teaching
Hospital, School of Veterinary Medicine, University of
California-Davis, Davis, California, United States
Purpose: To describe two cases of primary ocular bleeding secondary to Von Willebrand Disease (VWD), emphasizing the importance of considering this condition in
patients with ocular hemorrhage.
Methods: Two canine patients (ages 17 months and
3 years) were presented to the University of California,
Davis, Veterinary Medical Teaching Hospital for ocular hemorrhage. Thorough ophthalmic and systemic examinations were performed on both patients. Diagnostic
workup for abnormal bleeding including Von Willebrand
Factor Antigen test was performed in both patients.
Results: Case 1 showed severe hyphema with glaucoma in
the right eye (OD). Thorough workup for abnormal bleeding revealed VWD. No other signs of abnormal bleeding
were found in other body systems. Failure to respond to
medical therapy and poor prognosis for vision and comfort led to enucleation OD. The patient did well following
enucleation. Case 2 showed subretinal and intraretinal
hemorrhage in both eyes (OU). Similar diagnostic workup
for abnormal bleeding also led to a diagnosis of VWD,
with a similarly stable systemic examination and no signs
of abnormal bleeding elsewhere. Case 2 responded well to
medical therapy, with resolution of hemorrhage and reattachment of separated regions of retina.
Conclusions: Decreased clotting ability secondary to
VWD in dogs may predispose patients to ocular hemorrhage. Therefore, patients diagnosed with VWD should
receive a thorough ophthalmic examination to screen for
ocular hemorrhage that may threaten comfort or vision.
Conversely, patients presenting for ocular hemorrhage
should also be screened for VWD as a potential underlying etiology. None.
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P28 | Lack of Clinically Significant Anti-
Microbial Activity of Topical Ocular Diagnostic
Medications in Dogs
MA Mironovich; MS Mitchell; C Liu; RT Carter;
AC Lewin
School of Veterinary Medicine, Louisiana State University
Purpose: To determine if ocular diagnostic medications
applied topically before sample collection affect bacterial
quantity and bacterial species isolated via aerobic culture.
Methods: Twelve female beagle dogs had a conjunctival swab (FLOQswab Copan, California) collected before
and after the sequential application of 0.5% proparacaine
(Acorn, Illinois), 1% tropicamide (Akorn, Illinois), and
1mg fluorescein (MWI, Idaho) (P/T/F) to the same eye
with five minutes between medications. Paired swabs
were submitted for aerobic culture. Bacterial enumeration was performed using the spread plate method. After
one week, the experiment was repeated using balanced
salt solution (Alcon, Texas) (negative control). One week
later, the experiment was repeated using ofloxacin 0.3%
solution (Apotex Corp, Florida) (positive control). Colony
counts were compared using one-way ANOVA and Tukey
post-
hoc comparison. Bacterial species reduction was
compared using Friedman Rank Test and Dunn’s Method.
Results: The bacterial colony count for P/T/F and BSS was
significantly higher than the ofloxacin group (P = 0.0052,
P = 0.0022). There was no significant difference for P/T/F
versus BSS (P = 0.9295). The bacterial species reduction
for P/T/F and BSS was significantly lower than for ofloxacin (P < 0.0001, P = 0.0160). There was no significant difference for P/T/F versus BSS (p=0.3749).
Conclusions: The application of proparacaine, tropicamide, and fluorescein did not significantly decrease the
amount or alter the species of bacteria isolated from the
ocular surface in normal dogs. The application of these
drugs prior to ocular swab collection is unlikely to affect
subsequent culture results. Supported by a 2020–
2021
LSU VCS CORP Research Grant. None.
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P29 | Bilateral Cataract Surgery in a Japanese
Macaque (Macaca Fuscata): a Case Report
Y Miwa1,2; H Komatsu1; A Shinojima2; A Oda3;
M Inagaki1: K Usami1; Y Kobayashi1
1
Animal Eye Care-Tokyo Animal Eye Clinic, Tokyo,
Japan; 2Laboratory of Photobiology, Department of
Ophthalmology, Keio University School of Medicine,
Tokyo, Japan; 3Veterinary Anesthesiology Consultant,
Tokyo, Japan
Purpose: To report the technique and clinical outcomes
of cataract surgery in a Japanese macaque.
Methods: A 7.5-year-old intact male Japanese macaque,
weighing 8.3 kg, was presented to the Animal Eye Care-
Tokyo Animal Eye Clinic for the evaluation of gradual vision loss. Medical records and the outcomes of medical
and surgical treatment were reviewed.
Results: Ophthalmic examination revealed a negative
menace response in both eyes (OU), positive dazzle reflex
OU, positive direct and indirect pupillary light reflex in
the right eye (OD), weak direct and indirect pupillary light
reflex in the left eye (OS), and hypermature cataract OU.
The cornea in both eyes remained clear. Using the axial
length, anterior chamber depth, and lens position, the
intraocular lens power was calculated and determined.
Cataract surgery was performed OU under general anesthesia. Since the right eye had a stiff whitish capsule,
continuous curvilinear capsulorhexis (CCC) could not be
executed. Therefore, small capsulorhexis was performed,
and the liquefied lens was aspirated. The left eye showed
intraoperative floppy iris syndrome-like symptoms, but
CCC and the liquefied lens aspiration were performed
successfully. Subsequently, a 26D foldable intraocular
lens was implanted in both eyes. Immediately after the
surgery, subconjunctival dexamethasone and tobramycin were injected, and skiascopy was used to confirm that
both eyes reached emmetropia. The vision has been maintained for over 6 months.
Conclusion: To the best of our knowledge, this is the first
case of cataract surgery in Japanese macaques. It can contribute to developing new treatment strategies. None.
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P30 | Does GPA Predict Performance On The
2009-2019 Acvo/Abvo Board Exam?
Kathern E. Myrna2, Amber L. Labelle1
Veterinary Clinical Medicine, University of Illinois
Urbana-Champaign; 2Small Animal Medicine and
Surgery, University of Georgia
1

Purpose. Veterinary school Grade Point Average (GPA)
is a commonly assessed criteria in the selection of individuals for ophthalmology residency training programs.
Few investigations have evaluated the relationship between GPA and obtaining diplomate status. We hypothesize that GPA does not predict a decreased number of
attempts to pass the ACVO/ABVO board exam. Methods.
Data were obtained via survey of ABVO diplomates with
n = 108 participants. Data collected included GPA, number of attempts to pass each exam section and the entire
exam. All analyses were performed using SAS 9.4 with a
significance threshold of 0.05. Histograms and Q-Q plots
were examined to evaluate the assumption of normality
of GPA data. Mann-Whitney U tests were used to compare GPA between students that failed or passed one or
all sections of the board exam. Spearman correlation of
GPA with number of times each section was taken were
performed. Results. GPA was statistically significantly
higher in students who passed the written and image recognition sections of the board exam and the whole exam,
and marginally statistically significantly higher in students who passed the animal exam section than students
who did not pass the animal exam section. GPA was negatively correlated with the number of times the written and
image recognition were taken and marginally negatively
correlated with the number of times the animal exam
was taken. Conclusion. This data provides evidence for a
discussion regarding resident selection, GPA and board
exam performance.
P31 | Bacterial Isolates from Complex Corneal
Ulcers in Western Canada
S Osinchuk; X Ma; L Sandmeyer; S Parker
Western College of Veterinary Medicine, University of
Saskatchewan
Purpose: To identify the genera of bacteria isolated from
complex corneal ulcers in dogs in western Canada, and
identify their antimicrobial susceptibility profiles.
Methods: A retrospective medical record review was completed at the Veterinary Medical Centre at the University
of Saskatchewan between January 2014 and May 2020.
Dogs were included if they were diagnosed with a complex
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corneal ulcer by a diplomate of the American College of
Veterinary Ophthalmologists or an ophthalmology resident, and corneal swab of the ulcer was submitted for
aerobic and anaerobic culture and antibiotic sensitivity
testing.
Results: Three hundred and eighteen complex ulcers
met the inclusion criteria, bacteria was isolated from 99
of the 318 (29%) of corneal swab samples. The most commonly isolated bacterial species was Streptococcus canis,
followed by Staphylococcus pseudintermedius. There was a
significant difference in bacterial isolation rates between
eyes treated with antibiotics prior to referral (29%, 88/301)
and those that were not (65%, 11/17; P = 0.005). Topical
aminoglycosides or fluroquinolones were the most commonly prescribed antibiotics by referring veterinarians in
27% and 36% of eyes, respectively. Sensitivity to fluoroquinolones and aminoglycosides was documented in 51% and
44% of isolates, respectively. Resistance to > 3 antibiotics
was documented in 29% of isolates.
Conclusions: Sensitivity to the most commonly prescribed antibiotic classes was lower than expected,
while multi-drug resistance was higher than expected.
Streptococcus canis is the most commonly isolated corneal
pathogen in western Canada. None.
P32 | Congenital Ocular Abnormalities in a
Cow-Calf Herd Fed a Nutrient Deplete Ration
S Osinchuk; D Vogt; B Grahn; J Campbell
Western College of Veterinary Medicine, University of
Saskatchewan
Purpose: To describe a disease investigation of a cow-calf
herd where calves were born unable to follow their dams,
circling, stargazing, and having dull mentation.
Methods: Affected calves and their dams were examined
in clinic, on farm, or post-mortem. Herd breeding, nutritional, vaccination status and toxicity histories were collected. Blood and liver samples were analyzed for vitamin
A, vitamin E, and trace minerals. Nutritional and ergot
analysis of feed was completed.
Results: Ophthalmic examination findings in 18 eyes
of nine calves included retinal detachment or non-
attachment (n = 14 eyes), microphakia (n = 7), lens
subluxation (n = 4), mature cataract (n = 1), persistent
remnant of the hyaloid artery or tunica vasculosis lentis
(n = 5), and superficial corneal ulcers (n = 3). Five globes
examined with light microscopy revealed marked retinal
dysplasia (n = 5), retinal detachment/non-
attachment
(n = 4), cataract (n=2), and fibrous plaque on the posterior lens capsule (n = 2). The overall prevalence of abnormal calves was 13% (24/184). The gestational ration was
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deplete in multiple nutrients. Trace mineral salt blocks
were provided, vitamin supplement was not. Vitamin A,
E, B, and selenium injections were provided at birth to
some calves. Fresh liver vitamin A levels were deficient
in a nonviable calf that did not receive vitamin treatment
at birth. In four calves that did receive vitamin A supplementation one had marginal levels and three were within
normal limits. Other deficiencies detected in blood samples included manganese, iron, copper, and cobalt.
Conclusions: Multiple anomalies are reported in a cow-
calf herd fed a nutrient deplete ration without vitamin
supplementation. None.
P33 | Outcomes Following Phacoemulsification
in Penguins: 25 Eyes from 14 Penguins (2008–2020)
OH Bolus1; M Joblon2; KA Tuxbury2; J Flower3;
R Marrion1
1
Cummings School of Veterinary Medicine at Tufts
University, Grafton, MA; 2Animal Health Department,
New England Aquarium, Boston, MA; 3Mystic Aquarium,
Mystic, CT
Purpose: To assess outcomes following phacoemulsification surgery in three species of penguin.
Methods: Records were reviewed from 14 penguins (25
eyes) housed at the New England Aquarium in Boston,
MA and Mystic Aquarium in Mystic, CT that had undergone phacoemulsification surgery, including ten
African penguins (Spheniscus demersus) (19 eyes), three
Little Blue Penguins (Eudyptes minor) (5 eyes), and one
Northern Rockhopper (Eudyptes moseleyi) (1 eye). All
procedures were performed by a single board-certified
veterinary ophthalmologist. Information was collected
regarding outcomes and complications, and descriptive
statistics were generated.
Results: The most common short-
term postoperative
complications included mild blepharospasm (5/25, 20%),
mild transient uveitis (3/25, 12%), peri-incisional edema
(1/25, 4%) and hyperemia of the nictitans secondary to
corneal suture placement. Follow-up time for all of the
birds was over two years. Long-term postoperative complications affecting 5/14 birds (36%) included orbital
abscess (1/25, 4%), chronic uveitis (1/25, 4%), corneal inclusion cyst (1/25, 4%) vitritis hyalitis (1/25, 4%), pupillary
occlusion leading to iris bombe (1/25, 4%), and glaucoma
(3/25, 12%). Comfort and vision post-operatively were assessed by the aquarists working with the penguins daily.
Treatment of these complications will be discussed.
Conclusions: Postoperative complications following
phacoemulsification were common in this population
of penguins. Twelve of the 14 penguins were deemed
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functionally visual after surgery, and 1/14 was deemed to
have visual deficits. Glaucoma was the most frequently
documented sequela. Further studies are needed to characterize phacoemulsification outcomes in Sphenisciformes
by species and age and with regards to postoperative effects on behavior. None.
P34 | Ocular Morphologic Traits in the
American Cocker Spaniel May Confer Primary
Angle Closure Susceptibility
S Park1; S Kim1; MI Casanova1; NL Daley1;
M Ferneding1; M Gragg1; F Espinheira2; BC Leonard1;
SM Thomasy1,3
1
Department of Surgical and Radiological Sciences,
School of Veterinary Medicine, University of California,
Davis; 2Department of Clinical Sciences, College of
Veterinary Medicine, Cornell University, Ithaca, NY, USA;
3
Department of Ophthalmology & Vision Science, School
of Medicine, University of California, Davis
Purpose: Although the American Cocker Spaniel (ACS) is
known to be at greater risk for primary angle closure glaucoma (PACG) in comparison to other breeds, genetic risk
factors have yet to be identified. The purpose of this study
was to compare ocular morphology between the ACS and
a breed with low prevalence of PACG, the Beagle.
Methods: Twenty-four ACS and 4 Beagles having normotensive eyes were included. Ultrasound biomicroscopy
(UBM), A-scan ocular biometry and gonioscopy were performed. With UBM, ciliary cleft (CC) width at the entrance
(CCWE), CC width at the middle (CCWM), CC length
(CCL), CC area (CCA), iridolenticular contact (ILC) and
iris deflection (ID) were evaluated. Anterior chamber
depth (ACD), lens thickness (LT), and axial globe length
(AXL) were measured with A-scan.
Results: Mean age did not significantly differ between
ACS and Beagles; focal goniodysgenesis was identified in
2/24 ACS and 0/4 Beagles. While CCL was significantly
longer in ACS versus Beagles, CCWE and CCWM were
significantly shorter resulting in a significantly smaller
CCA. The ILC was significantly longer with a significantly
greater degree of posterior ID in ACS versus Beagle. The
LT was significantly thinner in ACS versus Beagle.
Conclusions: The smaller CCA in the ACS indicates more
crowding within the CC despite a thinner lens. Iris-related
values suggest that the ACS may be more prone to developing reverse pupillary block, an important mechanism
for PACG development in dogs. These results suggest that
intrinsic morphologic traits of the ACS may elevate glaucoma risk in the ACS. Supported by AKC Canine Health
Foundation, Jane Lin Fong Clinical Trial Support Fund,
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Center for Companion Animal Health, UC Davis and
the National Institute of Health R01 EY016134 and P30
EY12576. None.
P35 | The Use of Computed Tomography
(CT) Scan Paired With Nuclear Scintigraphy to
Determine Primary or Secondary Anterior Uveal
Osterosarcoma in a Rabbit (Oryctolagus cuniculus)
H Patterson1; MdL Henriksen2; Z Dvornicky-
Raymond3; H Terhaar2; D Thamm4; C Olmo5; L Griffin5;
LBC Teixeira6; M Sadar3
1
College of Veterinary Medicine and Biomedical Sciences,
Colorado State University; 2Comparative Ophthalmology,
Department of Clinical Sciences, College of Veterinary
Medicine and Biomedical Sciences, Colorado State
University; 3Avian, Exotics, and Zoological Medicine
Service, Department of Clinical Sciences, College of
Veterinary Medicine and Biomedical Sciences, Colorado
State University; 4Flint Animal Cancer Center, Department
of Clinical Sciences, College of Veterinary Medicine
and Biomedical Sciences, Colorado State University;
5
Environmental and Radiological Health Sciences, College
of Veterinary Medicine and Biomedical Sciences, Colorado
State University; 6Department of Pathobiological Sciences,
School of Veterinary Medicine, University of Wisconsin-
Madison
Purpose: A rabbit was diagnosed with uveal osteosarcoma
on histopathology. The purpose of this study was to evaluate if computed tomography (CT) scan paired with nuclear scintigraphy could be used to determine if the uveal
osteosarcoma was primary or secondary (metastatic).
Methods: A 4-year-old female spayed angora mix rabbit (Oryctolagus cuniculus) was referred to Colorado State
University Veterinary Teaching Hospital’s (CSU-VTH’s)
Avian, Exotic, and Zoo Medicine Service for progressive
drainage and discomfort of OS. An examination performed
by CSU-VTH’s ophthalmology service revealed a yellow
and white vascularized mass taking up 95% of the anterior
chamber causing blindness OS. The globe was enucleated
and submitted to COPLOW for histopathology.
Results: Histopathology revealed an anterior uveal osteosarcoma and chronic secondary glaucoma, but it was not
able to discern between a primary intraocular (extraskeletal) and a secondary (metastatic) osteosarcoma. The rabbit
underwent a pre-and post-contrast whole body CT scan
paired with nuclear scintigraphy (Tc99m-HDP) to evaluate for any skeletal or soft tissue abnormalities. Results
from the CT scan and nuclear scintigraphy showed no evidence of metastasis or tumor regrowth, suggesting the anterior uveal mass was a primary intraocular (extraskeletal)
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osteosarcoma. One hundred eighty-
five days following
enucleation, the rabbit was comfortable OD and had no
appreciable signs of systemic abnormalities according to
the owner.
Conclusion: This case report describes primary uveal osteosarcoma in a rabbit. CT scan paired with nuclear scintigraphy has not previously been reported in a pet rabbit
but was effective in staging uveal osteosarcoma in this individual. None.
P36 |
Goats

A Retinoscopic Survey of Donkeys and

O Pe’er1; L Gantz2; E Gal2; R Ofri1
1
Koret School of Veterinary Medicine, The Hebrew
University of Jerusalem, Rehovot, Israel; 2Department
of Optometry and Vision Science, Hadassah Academic
College, 37 Haneviim St., Jerusalem 9101001, Israel
Purpose: To assess the refractive states of donkeys and
goats.
Methods: Forty-two donkeys and 28 goats with no evidence of ophthalmic disease, were enrolled in the study.
The mean ±SE (minimum–
maximum, median) ages
were 7.68 ± 1.13 (0.3–
30, 5.0) years for donkeys and
4.3 ± 0.45 (0.6–9.0, 3.5) years for goats. Seven donkeys
were <6 months old. Retinoscopy was performed using
a handheld streak retinoscope 30 min after cycloplegia
in goats, and in non-cyclopleged donkeys. The animals
were alert, and manually restrained. Both meridians were
refracted twice using a computer-generated randomization table. Data was analysed using repeated measures
ANOVA, Shapiro–
Wilk test, Spearman’s correlation,
Mann Whitney U-test and Bland & Altman analysis.
Results: The mean ± SE refractive errors in both horizontal and vertical meridians of the donkey eyes were
myopic, measuring −0.80 ± 0.18 and −0.78 ± 0.16 D,
respectively (OD) and −0.47 ± 0.15 and −0.23 ± 0.18 D,
respectively (OS), with no significant differences between
eyes (P>0.05). The mean ± SE refractive errors in both
horizontal and vertical meridians of the goat eyes were hyperopic measuring 1.58 ± 0.25 and 1.65 ± 0.23 D, respectively (OD) and 1.43 ± 0.30 and 1.62 ± 0.25 D, respectively
(OS). There was a positive, but insignificant, correlation
between the two meridians in both eyes of the two species.
Age was not correlated with refractive error in donkeys
(P ˃ 0.05).
Conclusions: Unlike previously reported refractive error
of horses, donkeys are myopic, even at an early age, which
may have implications on their performance. Goats are
hyperopic, similar to sheep.
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P37 | Veterinary Ophthalmology Curriculum:
Survey of Contact Hours
CL Pinard1; M Dempster1; J Reniers2
1
Department of Clinical Studies, University of Guelph,
Canada; 2Office of Teaching and Learning, University of
Guelph, Canada
Purpose: To investigate the student contact hours teaching ophthalmology in the curriculum at English-speaking
veterinary schools worldwide.
Methods: An online survey was distributed to 51 veterinary colleges in North America, the United Kingdom,
Australia, New Zealand, and the Caribbean. The questions included contact hours dedicated to didactic and
laboratory-based instruction, species used, final year rotations, and in-person compared to online instruction. Three
open-ended questions asked to identify effective and less
effective aspects of teaching ophthalmology. Descriptive
statistics on the quantitative survey responses, and a thematic analysis on the open-ended responses were conducted, respectively.
Results: A 71% response rate was recorded. The respondents were mainly faculty members (81%). The average number of ACVO or ECVO instructors per school
was 2.33. Total didactic contact hours varied from 6 to
63 hours (Mean = 28.06, SD = 14.73) and total laboratory
contact hours varied from 0 to 153 hours (Mean = 25.47,
SD = 38.17), mainly occurring in third and fourth year, respectively. Dogs were the most commonly used species in
surgical exercises. Final year rotations occurred in 88% of
schools. Before the pandemic, 88% of instruction was conducted in-person across all schools. Case-based learning
(72%) and hands-on practice with live animals (31%) were
highlighted as effective didactic and laboratory teaching
methods, respectively. Didactic “chalk and talk” (28%)
was noted as the least effective teaching technique.
Conclusions: This is the first report of veterinary ophthalmology contact hours across several schools. This report can serve as a reference guide for curricular delivery.
None

P38 | Evaluating Aqueous Portion of Tear Film
by the Standardized Endodontic Absorbent Paper
Point Tear Test in Dogs and Cats; Effects of Age,
Sex, and Skull Type
SM Rajaei1; H Faghihi1; S Salek2; F Asadi3
Ophthalmology Section, Negah Veterinary Centre,
Tehran, Iran; 2Department of Clinical Sciences, Faculty of
Veterinary Medicine, University of Tehran, Tehran, Iran;
3
Faculty of Veterinary Medicine, University of Semnan,
Semnan, Iran
1

Purpose: To evaluate the aqueous portion of tear film by
standardized endodontic absorbent paper point tear test
(EAPTT) in dogs and cats.
Methods: Fifty-three dogs and 56 cats between 10 and
100 months were used for this study. Tear production
was measured using EAPTT in two cat breeds (Persian
and Domestic short hair cats) and 6 dog breeds (Pug,
Chihuahua, Shih Tzu, Spitz, West Highland White Terrier,
and Golden Retriever). EAPTT was performed by placing
one absorbent paper point in the lateral part of the lower
conjunctival fornix of a randomly selected eye. After 60
sec, paper points were removed and the wet portions of
the papers were measured in mm using a stainless-steel
ruler.
Results: Mean (SD) of tear production evaluated by
means of EAPTT were 21.79 (6.97) mm/min and 19.82
(4.99) in cats and dogs, respectively. In cats, sex had no
significant effect on tear production (P = 0.4), while breed
had a significant effect on the mean EAPTT (P < 0.001).
Age had significant, positive correlation with the mean
EAPTT in cats (r = 0.373, P = 0.005). In Dogs, age had
significant, negative correlation with the mean EAPTT
(r = −0.448, P = 0.001). Sex and skull type significantly affected the mean EAPTT in dogs (P = 0.04 and P < 0.001).
No sign of ocular discomfort was observed at the time of
measurement and up to 24 h after EAPTT.
Conclusions: Results of this study revealed that tear production by means of EAPTT can be affected by breed and
age in cats; and age, sex, and skull type in dogs. None.
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P39 | The Association of Topical Flurbiprofen
with the Incidence of Postoperative Glaucoma
After Phacoemulsification in Dogs
S Kang, J Shim, K Seo
Department of Veterinary Clinical Sciences, College of
Veterinary Medicine and Research Institute for Veterinary
Science, Seoul National University, Seoul, Korea
Purpose: To investigate the relationship between topical
administration of flurbiprofen plus corticosteroids versus
corticosteroids alone following phacoemulsification and
the development of postoperative glaucoma in dogs.
Methods: Eighty-three eyes (65 dogs) with follow-up of at
least two months were included. Thirty-eight/eighty-three
(45.8%) eyes were prescribed topical flurbiprofen plus
corticosteroids immediately postoperatively while 45/83
(54.2%) eyes received topical corticosteroids. Glaucoma
was defined as intraocular pressure >25 mmHg with a
persistent increasing trend despite glaucoma treatment,
accompanied by deteriorating vision and/or concurrent
optic disc cupping or retinal degeneration and requiring permanent glaucoma treatments. Logistic regression
models analyzed the relationship between topical flurbiprofen and development of glaucoma and predicted potential risk factors for postoperative glaucoma occurrence.
Results: Follow-
up ranged from 58–
1856 days
(mean = 464 days). The mean age at surgery was 8.2 years,
with even gender distribution. Increasing age at the time
of surgery by one year significantly increased the probability of postoperative glaucoma occurrence (odds ratio
[OR] = 1.344, 95% confidence interval [CI] 1.093–1.652;
P = 0.005). Glaucoma occurred in 17/83 (20.5%) eyes; of
these, 15/38 (39.5%) and 2/45 (4.4%) eyes were prescribed
topical flurbiprofen plus corticosteroids and topical corticosteroids alone, respectively. Immediate postoperative
use of topical flurbiprofen was significantly associated with
an increased probability of postoperative glaucoma occurrence (OR = 19.183 [95% CI 3.367–109.286], P = 0.001).
Conclusions: Immediate postoperative use of topical
flurbiprofen was a potential predisposing factor for development of glaucoma following phacoemulsification.
Restriction of postoperative use of topical flurbiprofen
might decrease the possibility of postoperative glaucoma
development in dogs. This research was supported by
Basic Science Research Program through the National
Research Foundation of Korea (NRF) funded by the
Ministry of Education (2021R1I1A1A01058695). None.
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P40 | Prevalence and Characteristics of
Ocular Disease in Sphynx Cats: A Retrospective
Assessment (2012–2020) and Comparison with Non-
Sphynx Cats
H Sarfaty1; R Ezra-Elia1; L Sebbag2
EyeCare clinic, Yehud-Monosson, Israel; 2Koret School of
Veterinary Medicine, The Hebrew university of Jerusalem,
Rehovot, Israel

1

Purpose: To describe the prevalence of ocular disease
in Sphynx cats, and compare disease characteristics with
other feline breeds.
Methods: Medical records of Sphynx cats presented to
an ophthalmology referral center between 1/2012 and
12/2020 were examined. Cats of other breeds examined
during the same period served as control.
Results: Ninety-eight Sphynx (n = 102 eyes) were examined during the study period, diagnosed with corneal
sequestrum (n = 40), lower eyelid entropion (n = 23),
presumed herpetic keratoconjunctivitis (n = 17), conjunctivitis (n = 7), corneal ulcers (n = 5), nasolacrimal duct
atresia / obstruction (n = 3), corneal dystrophy (n = 2),
eosinophilic keratitis (n = 2), and non-ulcerative keratitis, uveitis, cataract (n = 1 each). Corneal sequestrum was
significantly more common in Sphynx (26.3%) vs. non-
Sphynx cats (4.4%; odds ratio = 7.7, 95% CI = 5.0–12.1,
P < 0.001), and age of diagnosis was significantly lower in
Sphynx cats (1.9 ± 1.6 years vs. 5.1 ± 3.9 years, P < 0.001).
Corneal sequestrum recurrence was noted in 6/31 (19.3%)
Sphynx eyes and 8/131 (6.9%) non-Sphynx eyes undergoing surgery (P = 0.045). Lower eyelid entropion –most
often bilateral (78.3%) –was significantly more common in Sphynx (12.7%) vs. non-Sphynx cats (3%) (odds
ratio = 4.7, 95% CI = 2.6–8.5, P < 0.001), and age of diagnosis was significantly lower in Sphynx cats (0.9 ± 1.4
years vs. 3.4 ± 3.2 years, P < 0.005).
Conclusions: Corneal sequestrum and entropion are
overrepresented and are diagnosed at an earlier age in
Sphynx cats when compared with the general feline population. Given the high prevalence, early age of onset,
and relatively high recurrence of corneal sequestrum in
Sphinx cats, further studies are warranted to better understand etiopathogenesis and preferred therapies. None.
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P41 | Description of Canine Conjunctival
Microbiota and Microbiome Before and After
Application of an Antiseptic Protocol
LD Seyer; RW Wills; C Betbeze
College of Veterinary Medicine, Mississippi State
University, Mississippi State, MS
Purpose: To evaluate canine ocular surface microbiota
and microbiome before and after an antiseptic protocol
using aerobic culture and DNA sequencing.
Methods: Six, healthy dogs randomly received a 1:50
povidone-iodine solution preparation in one eye with the
second eye serving as a control. Preparation included a
standardized volume of solution, number of sterile cotton tip applicators, and preparation time of five minutes.
The inferior conjunctival fornix was sampled for aerobic culture and DNA sequencing at baseline, 5 minutes,
24 hours, and 4 weeks following preparation. Culture dependent data were evaluated using paired t-test and linear
regression. An Illumina platform was used to sequence
bacterial DNA using primers to target the V4 region of
bacterial 16S rRNA. Quantitative Insights Into Molecular
Ecology (QIIME 2.0) was used to analyze data.
Results: Baseline cultures consisted of Bacillus (35%),
Staphylococcus (30%), Streptococcus (20%), Moraxella (5%),
Micrococcus (5%), and Simonsiella spp. (5%). No significant difference was detected between the mean number
of species cultured at baseline and any time point measured (P = 0.465). Treatment, sample time, or interaction
was not significant (p>0.393). DNA sequencing revealed
the most abundant phyla at baseline were Proteobacteria
(57.04%), Actinobacteria (19.89%), Firmicutes (3.25%),
and Bacteroidetes (5.5%). Alpha and beta diversity matrices at baseline and over time revealed no significant
change in species richness or bacterial composition.
Relative abundance of bacterial taxa did not significantly
differ in treated or control eyes over time.
Conclusions: Ocular bacterial flora differed between culture dependent and independent methods. The bacterial
community remained stable over time after the current
antiseptic protocol. None
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P42 | Survey of Ocular Abnormalities and
Prevalence of Linear Keratopathy in Draft Horses
CK Sheridan1; KE Myrna1; CM Nunnery2;
SL Czerwinski1
1
College of Veterinary Medicine, University of Georgia;
2
Equine Veterinary Vision Inc
Purpose: To determine the incidence of ocular disease in
draft horses.
Methods: Draft horses of various breeds and ages were examined at several working farms, breeding barns, a large
rescue organization, and a draft horse show. Ophthalmic
examination was performed without mydriasis using
slit lamp biomicroscopy and indirect ophthalmoscopy.
Intraocular pressures were measured when possible.
Results: One hundred sixty-five draft horses were examined. Age range: 10 days to 33 years (mean 10.8 years); 87
geldings (52.7%), 71 mares (43.0%), 7 stallions (4.2%); 64
Percherons (38.8%), 51 Belgians (30.9%), 29 Clydesdales
(17.6%), 15 Shires (9%), 6 other draft breed (3.6%).
Intraocular pressure: (mean 24.7 mmHg OD, range 13–
37 mmHg; mean 25.0 mmHg OS, range 11–37 mmHg).
Vision threatening disease was present in 9 horses (5.5%):
complete cataracts 1, post-traumatic optic nerve atrophy
1, uveitis and secondary glaucoma 1, uveitis and bullous
retinal detachment 1, large chorioretinal scar 3, phthisis
bulbi 2. Non-vision threatening ocular disease was present
in 56 horses (33.9%) involving one or more ocular structures: eyelid trauma/notch defect 14 (8.5%), SCC-
type
adnexal lesions 12 (7.3%), corneal scars 16 (9.7%), keratitis 6 (3.6%), corpora nigra cyst 15 (9.1%), incipient/punctate cataract 50 (30.3%), vitreous degeneration 10 (6.1%).
Linear keratopathy was present in 30 horses (18.2%) with
2/30 having concurrent vision threatening ocular disease.
Conclusions: This survey documents a greater prevalence of linear keratopathy in draft horses compared with
reports in other breeds; however, it does not appear to be
associated with concurrent ocular disease. The overall incidence of potential vision threatening ocular disease is
low. None.
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P43 | Evaluation of the Upper and Lower
Lacrimal Canaliculus by Spectral Domain Optical
Coherence Tomography in Normal Beagle Dogs
J Shim; S Kang; E Lee; D Jeong; Y Jeong; S Lee; S Kim;
J Ahn; S Kim; H Kim; J Park; K Seo
Department of Veterinary Clinical Sciences, College of
Veterinary Medicine and Research Institute for Veterinary
Science, Seoul National University
Purpose: To confirm the feasibility of visualizing the
upper and lower lacrimal canaliculi (LC) using spectral
domain optical coherence tomography (SD-OCT).
Methods: Eight eyes of 4 normal beagle dogs were used.
To obtain the upper LC image, the head was turned toward the opposite eye to be imaged and the nasal part of
the upper eyelid was everted to expose the LC. To obtain
the lower LC image, the head was manipulated to face the
front and slightly tilted downwards. The lower eyelid was
then everted just below the punctum. Using ‘angle mode’,
the scan line was placed on the long axis of the LC. The
widest diameter of the LC (LCW) was measured before
and after instillation of artificial tears (AT).
Results: Before AT instillation, there was a significant difference between the mean upper and lower LCW, which
were 86.1 ± 11.4 µm and 108.9 ± 8.5 µm, respectively.
After AT instillation, the mean upper and lower LCW
was 252.1 ± 27.5 µm and 238.0 ± 30.5 µm, respectively.
Significant differences in LCW between pre-and post-instillation of AT in both the upper and lower LCWs were
observed. However, no significant difference was shown
between the upper and lower LCW after instillation of AT.
Conclusions: SD-
OCT was an effective and objective
method to provide high resolution images of the upper
and lower LC. In addition, it would be available to investigate changes in the LC after instillation of eyedrops in
veterinary clinical practice. None.
P44 | A Retrospective Review of Canine
Conjunctival Melanocytic Neoplasms
AB Sommerkamp1; EN Katz1; MD Armour1; GC Shaw2;
LBC Teixeira2
1
Armour Veterinary Ophthalmology; 2Comparative
Ocular Pathology Laboratory of Wisconsin, University of
Wisconsin-Madison
Purpose: To describe the clinical and histopathologic features and postoperative care of dogs diagnosed with conjunctival melanocytic neoplasia.
Methods: Records of 251 cases with conjunctival melanocytic neoplasms from the COPLOW database were
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reviewed. A survey was distributed to clinicians regarding
postoperative care. Demographic information, location,
surgical margins, mitotic figure count, recurrence, staging, metastasis, and melanoma vaccine use was collected.
Results: The mean age of dogs was 11 years. Of 215 dogs,
there were 116 males and 99 females. Breeds with highest
incidence included labrador retriever (21.8%), golden retriever (10.9%), and mixed breed dog (9.54%). Of 216 dogs
214 were unilateral (102 OS, 112 OD) and 2 were bilateral.
The most affected anatomic location was the 3rd eyelid
(128/225). Neoplastic cells infiltrated the epithelium in
200/249 cases. Clean surgical margins were achieved in
89/231 cases. Based on mitotic figure count (4 or more
mitotic figures/10 HPFs) 182/251 cases were diagnosed
as malignant melanomas and 59/251 as melanocytomas.
Of the 55 survey responses, 12 reported recurrence at the
same site (6/12), new lesion development (4/12) or both
(2/12). Staging was reported in 9/55 dogs with 5/9 showing evidence of metastasis. 6/51 reported to have received
the melanoma vaccine.
Conclusions: Canine conjunctival melanocytic neoplasia most commonly affects the 3rd eyelid. The majority
of dogs were diagnosed as malignant melanomas with
80% of cases presenting epithelial involvement. Although
limited, follow-up data revealed evidence of metastasis in
55.5% of dogs. Clinicians should be aware of the biological behavior of conjunctival melanocytic tumors in dogs.
None.
P45 | Sclerotherapy for Treatment of a
Superficial Orbital Venous Malformation in a
Horse
TM Stonex; AE Zibura; M Andes; A Oh
Department of Clinical Sciences, College of Veterinary
Medicine, North Carolina State University, Raleigh, NC,
USA
Case description: A 23-year-old Welsh Cobb cross gelding was examined for a vascular mass affecting the left
lower eyelid.
Clinical findings: A tortuous, distensible mass was
identified. This mass had been present since birth, slowly
progressed in size over time, and changed in size with alterations in the position of the horse’s head. Secondary
ectropion and focal corneal fibrosis were present. Color
flow Doppler ultrasonography revealed non-
pulsatile
slow flow within the tortuous vascular network most consistent with a venous malformation (VM) appearing to involve the lateral palpebral and transverse facial veins. An
intravenous catheter was placed within the lateral aspect
of the VM using ultrasound guidance. Agitated saline was
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slowly injected into the vessel and bubbles were noted on
ultrasound coursing through the medial aspect of the VM
consistent with lateral to medial flow. Contrast radiography confirmed a corkscrew vessel along the ventral aspect
of the left orbit, as well as an additional vessel extending
ventrally from the region of the medial canthus.
Treatment and Outcome: A sclerosing agent (1% polidocanol) was administered slowly through the intravenous catheter. Ultrasonography performed immediately
after administration of polidocanol confirmed venous
stasis, and the formation of a thrombus. No adverse side
effects were noted. Gradual improvement in the size of the
VM was noted over the month following therapy.
Clinical relevance: Sclerotherapy, using polidocanol,
for treatment of a superficial orbital VM in a horse was
well tolerated, and resulted in clinical improvement.
Sclerotherapy may be considered as an alternative to surgical management for VM in the horse. None.
P46 | Sudden Acquired Retinal Degeneration
Syndrome Manifested Initially as Unilateral
Blindness in Six Dogs
L Susanti1; D Kwon2; J Ahn3; K Seo1; S Kang1
1
Department of Veterinary Clinical Sciences, College of
Veterinary Medicine and Research Institute for Veterinary
Science, Seoul National University; 2Ilsan Animal Medical
Center; 3Nun Chorong Animal Hospital
Purpose: To describe sudden acquired retinal degeneration syndrome (SARDS) presented initially as unilateral
blindness.
Methods: One American Cocker Spaniel and five Maltese
dogs were presented with unilateral blindness (3 OD and
3 OS) of which the results of general ophthalmic examinations were insufficient to explain the blindness. All dogs
were spayed females.
Results: Intraocular pressures were normal and optical
media of the eyes were clear. Fundus appearances were
normal in 5 dogs with slightly attenuated retinal blood
vessels compared with the contralateral eye. One dog
had tapetal hyperreflectivity and blood vessel attenuation
which was slightly worse than the contralateral eye that
retained vision. ERG amplitudes of the affected eyes were
flat and were reduced on the contralateral sighted eyes.
Two dogs that had long-term follow-up (465 and 525 days,
respectively) experienced progressive bilateral blindness.
One dog retained vision in the contralateral eye until the
last follow-up (94 days). Two dogs were lost to follow-up
after the first presentation. One dog received systemic cyclosporine and steroid medications and maintained vision
in the contralateral eye but regular ERG recheck showed

ABSTRACTS

a trend of constant declining amplitude (last follow-up:
448 days). In this dog, retinal thickness by optical coherence tomography scan was thinner than the contralateral
eye on initial presentation.
Conclusions: Despite decreased ERG amplitudes in both
eyes, SARDS presented initially as unilateral blindness
in eyes with flat ERG. The contralateral eyes with vision
might maintain sight or may develop progressive blindness after a substantial amount of time. None.
P47 | Vision Outcome after Lens Extraction
Versus Nonsurgical Management of Primary Lens
Instability In Dogs
NP Violette; AJ Gemensky-Metzler; G Newbold;
EJ Miller
College of Veterinary Medicine, The Ohio State University
Purpose: To evaluate outcome of lens extraction versus
nonsurgical management of primary lens instability (LI)
in dogs.
Methods: Medical records of dogs diagnosed with LI between 2005 and 2018 were analyzed. Eyes were included
if vision was present at presentation or regained, at least
14 days of follow-up was recorded, and topical latanoprost
was used for eyes managed without lens extraction.
Results: Eighty-four eyes (55 dogs) presented with posterior lens luxation in 19/84 (23%), anterior lens luxation
in 18/84 (21%), lens subluxation in 42/84 (50%), signs of
lens instability without lens dislocation in 3/84 (4%) and
initially no signs of lens instability in 2/84 (2%) of eyes. Of
the 17 eyes that had lens extraction surgery, 13 underwent
endocapsular phacoemulsification and four underwent
intracapsular lens extraction. Trans-corneal reduction of
anterior lens luxation was performed in 12 of the 67 medically managed eyes. Median time of vision retention in
eyes that had lens extraction surgery (2216 days) was significantly (P = 0.04) longer than eyes managed without
lens extraction (1281 days). Vision loss, reported in 30/84
eyes (36%), was caused by glaucoma (26/84 eyes, 31%;
5/17, 29% of surgical and 21/67, 31% of nonsurgical eyes),
retinal detachment (2/84, both nonsurgical eyes, 2%) and
cataract formation (2/84 eyes, 2%).
Conclusions: Despite a similar incidence of vision loss
due to glaucoma in dogs with LI, lens extraction carries a
more favorable prognosis for time of vision retention compared to LI managed without lens extraction. None.
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P48 | A Novel Protocol Using Transceral
Cyclophotocoagulation for the Treatment of
Canine Glaucoma: A Retrospective Study of 112
Dogs (2008-2019)
1

2

3

P Wong ; S Kirschner ; PH Kass
Eye Care for Animals, Reno, NV; 2The Animal Eye
Doctor, Beaverton, OR; 3University of California, Davis,
Davis CA

1

Purpose: To evaluate the visual status and intraocular
pressure (IOP) control of glaucomatous eyes treated with
a novel protocol of transscleral cyclophotocoagulation
(TSCP).
Methods: Medical records of dogs treated with TSCP
were reviewed. The protocol involved 2–4 circumferential
rows of laser treatments while applying iced cold saline.
Pre-and postoperative data reviewed included menace
response, dazzle reflex, number of anti-glaucoma medications, IOPs, and presence of cataracts. Treatment parameters, complications, and repeat TSCP episodes were
recorded.
Results: One hundred and seventy-six eyes (112 dogs)
were included with a mean follow-up of 852 days (range
90–2906). Mean preoperative IOP was 35.9 mmHg (2–
87) with 34.39% of the eyes having a positive menace
and/or dazzle. Buphthalmic globes had a statistically
higher pre-operative IOP (42.43 mmHg) compared with
non-buphthalmic globes (33.83 mmHg). At final followup, buphthalmic globes’ mean IOP (17.82 mmHg) was
not statistically different from non-buphthalmic globes’
IOP (20.05 mmHg). Retention of preoperative menace
response and/or dazzle reflex occurred in 19/54 eyes
(35.18%) at last follow-up. Repeat therapy was needed in
24/176 eyes (13.64%). Regardless of buphthalmic status,
89/121 (73.55%) eyes had an IOP <25 mmHg at last followup with a reduction in anti-glaucoma medications from a
mean of 2.9 medications (0-5) to 0.87 (0–4). Complications
included corneal ulcerations in 28/159 (17.61%), hyphema
in 12/159 (7.55%), phthisis bulbi in 56/176 (31.81%) eyes
and cataracts in 46/156 (29.49%).
Conclusions: This novel protocol of TSCP treatments resulted in effective control of IOP with decreased medications required to maintain IOP control. None.
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P49 | Periocular Melanocytic Tumors in Vizsla
Dogs: Clinicopathologic Features and Breed
Prevalence
RI Wright; RP Taylor; GC Shaw; RR Dubielzig;
LBC Teixeira
Comparative Ocular Pathology Laboratory of Wisconsin
(COPLOW), School of Veterinary Medicine, Department
of Pathobiological Sciences, University of Wisconsin-
Madison
Purpose: To characterize clinicopathologic features of
periocular melanocytic tumors (PMTs) in Vizsla dogs and
test the empirical hypothesis that Vizslas have a higher
risk of developing PMTs, including multifocal tumors.
Methods: COPLOW’s database was mined for cases of
PMTs from Vizslas and other breeds. The association of
PMTs in Vizslas and other breeds was assessed with relative risk (RR) estimates, 95% CIs, and associated Wald
tests.
Results: From 57,302 canine submissions in COPLOW’s
collection, 1,392 PMTs were identified, encompassing 115
different breeds. Of 201 Vizsla submissions, 91 (45.2%)
were PMTs. Affected Vizslas were middle-aged with no
sex predisposition. Tumors were categorized by anatomic
location into conjunctival, eyelid margin, and cutaneous
and divided into benign (melanocytomas) or malignant
(melanomas). A total of 139 tumors in the 91 submissions were identified, with 53.8% classified as multicentric where dogs presented with more than one PMT (2-7
tumors). Recurrence of excised tumors was rare and dogs
with multicentric neoplasms most commonly presented
de novo masses. There were 5 conjunctival, 54 eyelid margin, and 80 cutaneous PMTs. Melanocytomas composed
80% of tumors while 20% were melanomas. Relative risk
calculation revealed Vizslas from our population have
20.3 times higher risk (95% CI [17.3-23.9], p<0.0001) of
developing PMTs than other dogs in our database.
Conclusions: PMTs are significantly more prevalent in
Vizslas than other breeds within COPLOW’s database,
supporting our empirical hypothesis. These results justify further research to identify cause(s)/pathogenesis of
the high prevalence and multicentric nature of PMTs in
Vizslas. None.

