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ABSTRACT.- Moreira M.V.L,, Teixeira Neto R.L.A.L., Langohr .M. & Ecco R. 2018. Prospective
study of ocular and periocular diseases in animals: 188 cases. Pesquisa Veterindria
Brasileira 38(3):502-510. Setor de Patologia, Departamento de Clinica e Cirurgia, Escola de
Veterinaria, Universidade Federal de Minas Gerais, Av. Antdnio Carlos 6627, Belo Horizonte,
MG 31270-901, Brazil. E-mail: ecco@vet.ufmg.br

Histopathology of the ocular and periocular tissues submitted for diagnosis and research
is still incipient in Brazil, in contrast to veterinary clinical ophthalmology. In this study, ocular
and periocular tissues from domestic and wild animal species, mainly from the state of Minas
Gerais, Brazil, were evaluated between February 2012 and September 2015. The samples
were analyzed grossly and microscopically. Histochemistry and immunohistochemistry were
performed on some of the samples. The frequency, type of ocular alteration, affected animal
species, and affected ocular or periocular tissues were recorded. One hundred eighty-eight
ocular and periocular tissues from domestic and, occasionally, wild animals were examined.
Nine animals presented two concurrent alterations, adding up to 197 alterations. Proliferative
lesions were the most frequent (92), followed by traumatic (43), inflammatory (37), degenerative
(18), developmental (4) and vascular/hemorrhagic diseases (3). The globe was the most
affected structure (112), followed by eyelids (52), third eyelid (17), bulbar conjunctiva
(14) and retrobulbar region (2). Neoplasms arising from periocular tissues were the most
frequent alteration (60), possibly related to a more active surgical service and histopathologic
evaluation request. Many animals presented ocular lesions that reflected systemic diseases,
which were diagnosed by necropsy and examination of other organs. Particularly in cases
of neoplasia, early detection and surgical treatment can prevent systemic involvement.
Ocular histopathologic evaluation can provide better characterization and prognosis of the
clinical-pathological condition of the patient as well.
INDEX TERMS: Ocular diseases, periocular diseases, veterinary ocular pathology, inflammatory diseases,
degenerative diseases, traumatic diseases, proliferative lesions, dogs, cats, pathology.

RESUMO.- [Estudo prospectivo de doengas oculares e
perioculares em animais: 188 casos.] O envio de bulbos
oculares e tecidos perioculares para histopatologia na
rotina diagnoéstica e pesquisa ainda € incipiente no Brasil,
diferentemente da area de oftalmologia clinica veterindria.
Neste estudo, olhos e tecidos perioculares de animais domésticos
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e silvestres, especialmente provenientes do estado de Minas
Gerais, Brasil, foram avaliados entre fevereiro de 2012 e
setembro de 2015. As amostras foram analisadas macro e
microscopicamente. Em algumas amostras, histoquimica e
imuno-histoquimica também foram realizadas. Frequéncia,
tipo de alteracdo ocular, espécie animal e estrutura ocular e/ou
periocular acometidas foram registrados. Foram examinados
188 bulbos oculares e tecidos perioculares de animais domésticos
e, ocasionalmente, silvestres. Nove animais apresentaram duas
alteracdes concomitantes, totalizando 197 alteragdes. Doengas
neoplasicas foram as mais frequentes (92), seguidas pelas
traumaticas (43), inflamatorias (37), degenerativas (18), de
desenvolvimento (4) e vasculares/hemorragicas (3). O bulbo
ocular foi a estrutura mais acometida (112), seguida pelas
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palpebras (52), terceira palpebra (17), conjuntiva bulbar
(14) e regido retrobulbar (2). Neoplasmas com origem em
tecido periocular foram a alteragdo mais frequente (60),
possivelmente relacionado a uma rotina cirurgica mais
ativa e consequente solicitacdo de avaliagdo histopatoldgica.
Muitos animais apresentaram lesdes oculares como reflexo
de doencga sistémica, as quais foram diagnosticadas por
necropsia e analise de outros 6rgdos. Particularmente em
casos de neoplasia, detecgio precoce e tratamento cirirgico
podem evitar envolvimento sistémico. Ademais, a avaliagao
histopatoldgica ocular é capaz de oferecer melhor caracterizagao
e prognostico de condicgdes clinico-patolégicas do paciente
animal.

TERMOS DE INDEXAGAO: Doencas oculares, doengas perioculares,
patologia ocular veterinaria, doengas inflamatérias, doencas
degenerativas, doengas traumaticas, lesdes proliferativas, caninos,
felinos, patologia.

INTRODUCTION

Veterinary ophthalmology is a recent field. The first descriptions
of veterinary ocular diseases are dated from the beginning
of the twentieth century, and the first specializations in
veterinary ocular pathology occurred at the beginning of the
1960’s (Gelatt 2008). Ocular pathology is the field dedicated
to studying the pathologic processes of ocular and periocular
tissues (Orellana & Pifano 2006). Scientific studies of natural
and experimental ocular and periocular conditions in veterinary
medicine are still incipient in Brazil. This scenario prevails
due to relative low frequency of specimen submission to
gross and microscopic examination. An important factor that
contributes to this scenario is the lack of acknowledgment
of veterinary clinicians/surgeons regarding the importance
of histopathology for diagnosis and, consequently, prognosis
for the animal patient. Financial factors related to many low
income owners may contribute to the non-performance of
ancillary exams. Furthermore, unfamiliarity with fixation and
processing methods for eyes also contributes to the shortage
of ocular pathology experts. Thus, frequency studies of ocular
pathology alterations are rare in Brazil. Of 33,075 histopathologic
evaluations in a 50-year retrospective study conducted in
Southern Brazil, only 1,63% were of ocular or periocular
lesions (Martins & Barros 2014). Another study was also
conducted in Southern Brazil, focused mainly on ocular and
periocular neoplastic diseases of cats and dogs (Hesse et al.
2015). This study aims to determine the frequency, anatomical
localization and causes of ocular diseases in animals in
Southeastern Brazil based on gross and histologic evaluation.

MATERIALS AND METHODS

One hundred eighty-eight ocular and periocular tissues with
macroscopic alterations were examined. The samples were mainly
from the state of Minas Gerais, Brazil, and were either surgically
excised (125/188) or removed during necropsy (63/188), according
to the norms approved by the Committee for Ethics and Animal
Experimentation (CEUA, 262/2014) at the Universidade Federal de
Minas Gerais (UFMG). The study extended over a 43-month period,
between February 2012 and September 2015. During necropsies,
the globes were removed and entirely submerged in a fixative
solution (either Davidson’s or 10% buffered formalin) for 24 hours.

The periocular tissues as well as samples of other organs were fixed
in 10% buffered formalin.

After 24 hours, the globes were sectioned adjacent to the optic
nerve and perpendicular to the long posterior ciliary arteries,
preserving the lens. The globes were then kept in the fixative for
another 12 hours and later transferred to 70% ethanol until routine
paraffin embedding and Hematoxylin and Eosin (HE) staining (Luna
1968).

In some cases, depending on the presumptive histopathologic
diagnosis, histochemistry was performed: Periodic Acid-Schiff (PAS),
Masson'’s trichrome, and Goodpasture (Luna 1968).

Immunohistochemistry (IHC) was performed in some other
cases, for T lymphocytes (anti-CD3; DAKO®, California, USA;
anti-rabbit/human polyclonal, 1:300 dilution) and for Miiller
cells (Glial Fibrillary Acidic Protein, GFAP, DAKO®, California,
USA; anti-rabbit/bovine polyclonal, 1:500 dilution). In cases
with suspicion of Leishmania involvement, anti-Leishmania
hyperimmune serum (1:100 dilution) of a naturally infected dog
was utilized (Tafuri et al. 2004). The IHC technique comprised
incubation for 16 hours, indirect immunoperoxidase labeling
with streptavidin-biotin kit (DAKO®), and detection with DAB
(Spring Bioscience®, Pleasanton, CA, USA).

The samples were grossly and microscopically evaluated and
grouped according to species, lesion (developmental, degenerative,
traumatic, inflammatory, vascular/hemorrhagic and neoplastic),
and anatomic location. Animals that presented bilateral lesions
were recorded only once.

RESULTS

0f 188 examined ocular and periocular tissue samples, nine
animals had two concurrent alterations, totalizing 197 lesions.
Ocular and periocular tissues of dogs (125/188, 5.85%), cats
(26/188, 13.82%), backyard chickens (11/188, 66.48%),
horses (11/188, 5.85%), cattle (5/188, 2.65%), oncilla
(Leopardus tigrinus) (2/188,1.06%), broilers (1/188, 0.53%),
scaly-headed parrot (Pionus maximiliani) (1/188, 0.53%),
pampas fox (Lycalopex gymnocercus) (1/188,0.53%), guinea pig
(Cavia porcellus) (1/188, 0.53%), camelid (llama) (1/188, 0.53%),
goat (1/188, 0.53%), equid (asinine) (1/188, 0.53%) and
marmoset (Callithrix sp.) (1/188, 0.53%) were evaluated.

In total, there were four alterations of ocular development,
18 degenerative, 43 traumatic (21 confirmed and 22 presumptive),
three vascular/hemorrhagic, 37 inflammatory (19 of determined
and 18 of undetermined cause), and 92 proliferative lesions
(88 neoplasms and four tumor-like). Among the 197 lesions,
112 were located in the globe, 52 in the eyelids, 17 in the
third eyelid, 14 in the bulbar conjunctiva, and two in the
retrobulbar region.

Among the animals with developmental alterations of the
eye (4/197, 2.03%), two presented microphthalmia, a foal
and a kitten (Fig.1A and B). Concurrent unilateral keratitis
and hyphema in the foal were attributed to secondary trauma
due to lateral recumbency. Both animals had bilateral aphakia
and anterior segment dysgenesis. The cat also presented
palpebral agenesis. The two other cases consisted of a dog
with a corneal dermoid cyst and a dog with ectopic cilia.

Degenerative abnormalities were diagnosed in 18 animals
of this study (18/197, 9.13%), comprising seven backyard
chickens, seven dogs and four cats (Table 1). The dogs presented
cystoid degeneration of the peripheral retina and the cat, of
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Fig.1. Animals with ocular diseases. (A) OU, kitten (2 months of age). Small eyes with anterior segment dysgenesis and aphakia. (B) OS,
kitten (from A), with anterior segment dysgenesis, aphakia and attachment site at the optic disc of the otherwise completely detached
retina (arrow). (HE, bar = 2100um). (C) OS, dog. Iris adherence to the lens capsular bag (posterior synechiae), with iris bombé
formation (post phacoemulsification complications). HE, subgross image. (D) Eye, Pionus maximiliani. Corneal perforation with
intraocular white-yellowish exudate and complete retinal detachment (arrows).

Table 1. Degenerative ocular lesions in animals

%‘r?/cfotégg Species N Diagnosis N
Globe (18/18) Chicken 7 Progressive retinal atrophy 7
Canine 7 Peripheral retinal cystic degeneration 6

Hypermature cataract 1

Feline 4 Peripheral retinal cystic degeneration 1

Corneal sequestrum 2

Hypermature cataract 1

TOTAL 18 18

the pars plana of the ciliary body. In another dog and cat,
there was hypermature cataract consistent with diabetes
mellitus (confirmed by biochemistry parameters in the dog).
Two cats had corneal sequestrum. The backyard chickens had
progressive retinal atrophy. In two of these, there were early
changes, mostly characterized by photoreceptor degeneration,
and in the other five there were more severe and advanced
lesions, characterized by loss of all retinal layers and by
Miiller cell proliferation, in addition to cataractous changes.

Traumatic diseases were diagnosed in the eyes of 43 animals
(43/197,21.82%), specifically in 26 dogs, seven cats, three cattle,
two horses, one asinine, one pampas fox (Lycalopex gymnocercus),
one oncilla (Leopardus tigrinus), one goat and one scaly-headed
parrot (Pionus maximiliani). Of these, 22 eyes were obtained
through enucleation (two without history) and 21 eyes at
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necropsy. Most of the animals had a history of trauma; others
had difficulty walking due to neurological or systemic diseases,
with consequent involuntary movements and/or recumbency
resulting in blunt ocular trauma. Of the 22 enucleated eyes
20 had clinical history and proper ophthalmic examination,
including 14 cases evaluated immediately after the incident
revealing acute and subacute alterations (buphthalmos and
exophthalmos/proptosis, acquired ankyloblepharon and
symblepharon, keratitis, descemetocele, corneal and scleral
perforation and iris prolapse). Six cases were examined
in advanced stages of disease, with established chronic
secondary glaucoma or phthisis bulbi. Globes with traumatic
lesions had all tunics affected, with the anterior uvea and
the cornea most frequently affected (Fig.2). Grossly, there
were keratoconjunctivitis, descemetocele, corneal and
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scleral perforation, hyphema, hypopyon, iris prolapse, and
lens luxation and prolapse. Microscopically, there were
Descemet membrane duplication with descemetization and
endothelialization, iridocyclitis, panuveitis, endophthalmitis,
intraocular hemorrhage, pre-iridal and choroidal fibrovascular
membrane, anterior and posterior synechiae, cataract,
retinal detachment, scleritis, and periocular hemorrhage
(Fig.1C and D). Retinal atrophy (of variable severity) was
related to glaucoma.

Three dogs had vascular/hemorrhagic disorders in the globes
(3/197,1.52%). Two of them presented diffuse congestion at
gross examination, associated with carbamate poisoning. One of
these two dogs had rodenticide in the stomach. The third dog
had clinical, gross and histologic alterations consistent with
chronic kidney disease, with vascular fibrinoid necrosis in
different organs, including retina and choroid, accompanied
by intraocular hemorrhage and retinal detachment.

Inflammatory diseases in the ocular and periocular tissues
were found in 37 animals (37/197, 18.78%). Among these, the
dog was the most affected species, followed by horses, cats,
cattle, backyard chickens, broilers, guinea pig (Cavia porcellus),
oncilla (Leopardus tigrinus), camelid (llama) and marmoset
(Callithrix sp.). Of the 37 inflammatory cases, 26 affected the
globe, four of which were obtained through enucleation. In 19 of
the 37 animals, it was possible to determine the etiology, four
of which were also associated with intraocular and periocular
proliferative lesions. Of these 19 animals, 13 were from
dogs (six globes, six eyelids, and one bulbar conjunctiva),
two backyard chickens, one cat, one broiler, one llama and
one guinea pig. In 18 animals, the cause of the inflammatory
disorder was not established, consisting of 10 dogs (seven
globes and three third eyelids), three horses (globes), two
cattle (globes), one cat (third eyelid), one oncilla (globe) and
one marmoset (globe). All ocular and periocular structures
were affected, with uveitis as the major alteration (Fig.3).
Of the 19 animals with a defined etiology, six were caused
by bacteria (Escherichia coli in two backyard chickens, in one
broiler and in one llama; Streptococcus zooepidemicus in one
Guinea pig; and gram positive cocci in one dog); five by protozoa
(Leishmania sp.), resulting in uveitis and keratoconjunctivitis;
two by presumptive viruses (canine distemper in one dog and
feline infectious peritonitis (FIP) in one cat); and six were
non-infectious (chalazion/lipogranuloma, associated with
Meibomian gland proliferative lesions). In the llama, E. coli
was cultured from thromboembolic nephritis. In the Guinea
pig, S. zooepidemicus was cultured from cervical abscesses.
Of the 18 animals with undetermined inflammatory causes,
septicemia was suspected in one dog and two horses based
on gross and histopathology findings, and Moraxella spp.
infection was suspected in two cattle (Fig.4).

Proliferative lesions were found in 92 cases (92/197,
46.70%), 19 affecting globes and 73 periocular tissues (Fig.5).
The dog was the most affected species (72), followed by cats
(13), horses (5) and backyard chickens (2) (Table 2). The most
affected site was the eyelid and third eyelid, followed by globe
and retrobulbar region. Malignant neoplasms outnumbered
the benign ones, which included few tumor-like alterations
(hyperplasia and prolapse of the gland of the third eyelid, cherry
eye). One dog had a bulbar conjunctival hemangiosarcoma with
corneal invasion and abundant intrahistiocytic Leishmania sp.
amastigotes within both the interstitium and the neoplastic
blood channels. Another dog had bilateral anterior uveal
lymphoma.
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Fig.2. Animals with ocular diseases. Frequency and location of
traumatic alterations.
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Fig.3. Animals with ocular diseases. Frequency and type of
inflammation of ocular and periocular tissues.

Fig.4. Animals with ocular diseases. (A) OS, bovine. Central
chronic corneal ulcer and iris prolapse (presumptive
Moraxella sp. infection). (B) OS, dog. Exudate in all ocular
chambers and retinal detachment (arrows) (visceral
leishmaniasis-associated panuveitis). (C) Retina, dog. Retinal
and choroidal perivascular lymphoplasmacytic inflammatory
infiltrate (arrow) (chorioretinitis) (presumptive canine
distemper virus infection). HE, obj.20x, bar = 100um.

Pesq. Vet. Bras. 38(3):502-510, mar¢o 2018



506 Matheus V.L. Moreira

Fig.5. Animals with ocular diseases. (A) Eye, dog. Red irregular mass in the bulbar conjunctiva with corneal invasion (hemangiosarcoma).
(B) Histology of A illustrating the mesenchymal neoplastic cell proliferation forming irregular blood channels (hemangiosarcoma)
with interspersed Leishmania sp. amastigotes in tumor infiltrating macrophages. HE, obj.100x, bar = 20um. (C) Eye, dog. Bulbar
conjunctiva expanded by solid cellular proliferation, with retrobulbar extension and ocular compression (lymphoma). HE, bar = 280um.
(D) Davidson’s fixed OD, horse. Diffusely thickened and irregularly shaped whitish bulbar conjunctiva and cornea (corneal stromal
invasive squamous cell carcinoma). Inset: subgross image of cornea infiltrated by the neoplasm. (E) OS, cat. Bulbar conjunctiva with a
white solid mass that invades the cornea and anterior uvea (fibrosarcoma). (F) Eye, dog. Anterior uvea thickened by a white, solid mass
(lymphoma), associated with posterior subluxation of the lens, severe diffuse vitreal hemorrhage and complete retinal detachment.

Table 2. Proliferative lesions in ocular and periocular tissues of animals
Location (n/total) Species N Diagnosis
Eyelids (41/92) Canine 34 Meibomian gland epithelioma
Meibomian gland adenoma

=z

=
~

Papilloma
Melanocytoma
Mast cell tumor
Squamous cell carcinoma
Hemangiosarcoma
Feline 6 Squamous cell carcinoma
Fibrosarcoma
Benign peripheral nerve sheath tumor
Hemangiosarcoma
Melanoma

e = T = RS N RN SN, |

Equine 1 Squamous cell carcinoma
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Table 2. Continued...

Location (n/total) Species N Diagnosis N

Bulbar conjunctiva Canine 10 Hemangiosarcoma 5

(13/92) Lymphoma 3

Melanoma 2

Equine Squamous cell carcinoma 2

Feline Fibrosarcoma (with corneal and iridal invasion) 1

Palpebral conjunctiva (4/92) Canine 4 Melanoma 4

Third eyelid (13/92) Canine 13 Hyperplasia and prolapse of the gland of the third eyelid (cherry eye) 4

Adenocarcinoma 5

Hemangiosarcoma 2

Melanoma 1

Squamous cell carcinoma 1

Globe (19/92) Canine 9 Anterior uveal melanoma 4

Posterior uveal melanoma 1

Anterior uveal melanocytoma 1

Anterior uveal lymphoma 3

Feline 6 Diffuse iris melanoma 3

Anterior uveal lymphoma 2

Post-traumatic ocular sarcoma (chondrosarcoma) with parietal pleural and 1

pulmonary metastases

Equine Corneal stromal invasive squamous cell carcinoma 2

Chicken Lymphoma (ocular Marek) 2

Retrobulbar (2/92) Canine Metastatic lymphoma 1

Malignant peripheral nerve sheath tumor 1

TOTAL 92 92
DISCUSSION Degenerative diseases comprised 9.13% of all alterations

Ocular and periocular tissues included in this study were most
frequently from dogs. This corroborates the data collection
from Dubielzig et al. (2010) and the study of Martins & Barros
(2014). The second most frequent species in this study was
the cat, in contrast to Martins & Barros’ study (2014), in which
cattle were the second most frequent species. Regarding
anatomical location, the globe was the main examined sample,
opposed to Martins & Barros (2014), where the eyelids were
the main ones. Among ocular diseases, the proliferative
lesions predominated in the ocular and periocular tissues,
similarly to the study conducted by Dubielzig et al. (2010) and
Martins & Barros (2014). Nevertheless, considering only the
globe, traumatic lesions prevailed over the proliferative ones.
The frequency variability among animal species might be due
to the animal population within the respective geographical
region. The difference in anatomical locations might be
the result of a larger number of post-mortem compared
to surgical biopsies included in this study than in that by
Martins & Barros (2014).

Eye developmental abnormalities comprise alow frequency
in pathology diagnostic centers, corresponding to 2% of all
alterations in an ocular pathology laboratory with a high case
load in the United States of America (Dubielzig et al. 2010).
Asimilar frequency was also seen in this study. Data on frequency
of microphthalmia in different species are scarce. Eight cases
of microphthalmia in white-tailed deer (Fulton et al. 1977)
and six cases in horses were previously reported; however,
there is none involving domestic cats (Dubielzig et al. 2010).

in this study. Avian progressive retinal degenerative diseases
were reported in chickens (Ulshafer et al. 1984, Ulshafer
& Allen 1985) and broilers (Curtis et al. 1988), with no
previous reports in Brazil. Retinal degeneration is a post-natal
condition that generally begins by affecting photoreceptors
and progresses to diffuse retinal atrophy, possibly resultant
of hereditary causes in chickens (Ulshafer & Allen 1985).
Peripheral retinal cystic degeneration is a common incidental
finding in old dogs (Dubielzig et al. 2010, Wilcock & Njaa
2016). The etiopathogenesis of this condition is still obscure,
but it is known that there is deposition of hyaluronic acid
within the cysts (Wilcock & Njaa 2016). Cataract can be
primary (hereditary) or secondary to lens rupture, neoplasia,
endophthalmitis, anterior segment dysgenesis, solar irradiation,
diabetes mellitus, senility, progressive retinal atrophy, and
nutritional excesses or deficiencies (Dubielzig et al. 2010,
Wilcock & Njaa 2016). In the present study, cataract was
associated with progressive retinal atrophy in chickens and
diabetes mellitus in one dog and one cat. As seen in this
study, diabetic cataract is usually bilateral, beginning in the
equatorial and cortical regions, with progression to diffuse
involvement in severe cases (Wilcock & Njaa 2016).
Traumatic lesions comprised 21.82% of all cases, similarly
to the 15% frequency reported by COPLOW (Dubielzig et al.
2010). Thisis in contrast to Martins & Barros’ (2014) study of
which only 0.88% of all cases were related to traumatic events.
The main ocular structure affected by trauma in this study
was the cornea. Corneal ulcers are the main finding in equine
ophthalmic evaluation (Brooks 2002, Reichmann et al. 2008)
and are frequently trauma-related (Reichmann et al. 2008).

Pesq. Vet. Bras. 38(3):502-510, mar¢o 2018
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Regardless of the traumatic event, intraocular complications
include proliferation of lens epithelial cells and of non-
pigmented ciliary epithelium; pre- and post-iridal fibrovascular
membranes, inducing anterior and posterior synechiae; and
choroidal fibrovascular membrane, with consequent subretinal
hemorrhage and retinal detachment. Hemorrhage may also
occur in the anterior, posterior and vitreous chambers,
frequently associated with blunt or penetrating-perforating
injuries (Dubielzig et al. 2010). In the present study, there
was acute corneal and/or scleral perforation in multiple
animal species presenting histologic lesions similar to the
ones reported by Rampazzo et al. (2006). Advanced stages
of trauma culminating in phthisis bulbi were also present,
as already reported by Dubielzig et al. (2010) and Wilcock
& Njaa (2016). An unexpected finding in some of the dogs
affected by trauma in this study was Descemet membrane
duplication with descemetization and endothelialization as
reported by Kafarnik et al. (2009). This alteration seems to
be infrequently observed, since it was presentin only 0.6% of
all canine submissions at COPLOW (Kafarnik et al. 2009).
Ocular hemorrhage is defined by blood within the globe,
accompanied or not by blood vessel alterations. Intraocular
hemorrhage can be caused by coagulation disorders, which
may be due to hereditary or acquired thrombocytopenia
(Grahn et al. 1997, Komaromy et al. 1999, Mitchell 2006).
Nevertheless, there are a variety of other causes of intraocular
hemorrhage, such as trauma, systemic hypertension, intraocular
neoplasms, retinal detachment, congenital abnormalities
(Collins & Moore 1991, Komaromy et al. 1999, Slatter
2005, Mitchell 2006), blood dyscrasias (Collins & Moore
1991, Komaromy et al. 1999, Mitchell 2006) and pre-iridal
fibrovascular membrane (Peiffer et al. 1990, Slatter 2005).
Carbamate poisoning generally leads to systemic congestion
(Siqueira et al. 2015), including of blood vessels of the eye.
In the present study, two dogs had generalized congestion,
with carbamate poisoning confirmed in one and suspected
in the other. The dog with vascular “fibrinoid” necrosis had
systemic hypertension associated with chronic kidney disease,
as described by Maggio et al. (2000), Dubielzig et al. (2010),
Cianciolo & Mohr (2016) and Robinson & Robinson (2016).
Inflammatory diseases of the ocular and periocular tissues
in this study (18.78%) were less frequent than in COPLOW’s
case series (Dubielzig et al. 2010), where they comprised
29% of the collection. The causes were varied, as also observed
at COPLOW, and can include fungi, bacteria, viruses, parasites
and protozoa (Dubielzig et al. 2010, Wilcock & Njaa 2016).
In the present study, of the 19 cases with inflammatory lesions
with a defined cause, six were non-infectious (chalazion/
lipogranuloma), six bacterial, five protozoal (caused by
Leishmania sp.), and two strongly suggestive of viral infection.
The etiology is frequently not identified (Mitchell 2006), as was
the case in 18/37 animals of this study. Regarding bacterial
agents, any species is capable of inducing bacteremia and
septicemia with consequent ocular inflammation; however,
the most frequent ones are cocci (Wilcock & Njaa 2016). In our
collection, intralesional cocci and coccobacilli were seen in two
chickens, one broiler (Escherichia coli), one dog (gram positive
cocci) and one Guinea pig (Streptococcus zooepidemicus). In the
latter, bacteria were isolated from a cervical abscess that likely
caused bacteremia. Gruszynski et al. (2015) stress the zoonotic
potential of S. zooepidemicus involving humans exposed to
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Guinea pigs, from which the bacterium was already isolated
in healthy animals. E. coli was isolated from thromboembolic
nephritis in a camelid (llama), thought to have similarly led to
septicemia with ocular involvement. The protozoa Toxoplasma,
Neospora, Leishmania, Besnoitia and Trypanosoma can also
infect the eye; however, according to Wilcock & Njaa (2016),
only Toxoplasma/Neospora would have the ability to evoke
primary intraocular lesions. In the current study, four dogs
had uveitis and one had keratoconjunctivitis associated with
visceral leishmaniasis, as also reported by Brito et al. (2006)
and Pefia et al. (2008). In another dog of this study, there
were lesions strongly consistent with viral infection, such
as perivascular lymphoplasmacytic panuveitis and retinitis,
possibly caused by canine distemper virus (Jubb et al. 1957).
In one cat that died due to FIP, the globe had diffuse, severe,
lymphoplasmacytic and histiocytic iridocyclitis.

Proliferative lesions were the most prevalent finding in
our samples (46.70%). They represented 39% of the case
series reported by Dubielzig et al. (2010) and 79.1% in the
retrospective study of Martins & Barros (2014) in Southern
Brazil. In the latter study, the most frequent species affected
by neoplasia was the dog, followed by cattle, cats, horses,
sheep and rabbits. A retrospective study performed in
Parana gathered 970 neoplasms in animals in a 22-year
period. The ocular ones comprised 5.56% and the most
affected species were cattle, dogs, cats, horses, goats and mice
(Werner et al. 1998). In the study conducted by Hesse et al.
(2015), ocular neoplasms were evaluated in cats and dogs only,
with the latter representing the most affected species. In our
collection, the descending order of frequency was dogs, cats,
horses and chickens. These varied data are probably related
to the difference in animal species referred to necropsy and
histopathology in those diagnostic centers.

Regarding tumor location, in Martins & Barros’ study
(2014), there were 214 neoplasms affecting the eyelid, 64 the
eye (41 exact location not informed), 51 the third eyelid,
19 the conjunctiva, five the orbit, and three the lacrimal gland.
These data enforce our data set. Similarly, Hesse et al. (2015)
reported that eyelids represented the most frequent location
of neoplastic changes, both in dogs and cats.

In our study, benign neoplasms comprised 34.78%,
malignant tumors, 60.86%, and tumor-like lesions, 4.34%.
In Werner etal.'s (1998) study, benign tumors were represented
by 18.6% and the malignant ones by 81.4% of the cases.
Hesse et al. (2015) reported that benign tumors were more
frequent in dogs (56%) and malignant tumors were more
frequent in cats (75.8%).

Melanocytic tumors are the most common intraocular
neoplasms in dogs and they generally have a benign
biologic behavior (Turner 2010, Wilcock & Njaa 2016),
contrasting with this study. Approximately 15% of all canine
melanocytic neoplasms of the anterior uvea are reportedly
malignant, with a 5% metastatic rate (Wilcock & Njaa 2016).
Regarding cats, the metastatic rate increases (Turner 2010),
reaching 19% (Wiggans et al. 2016). In the present study,
we diagnosed eight melanomas (five anterior uveal and
choroidal melanomas in dogs; three diffuse iris melanomas
in cats) and only one anterior uveal melanocytoma in a dog.
Melanomas were therefore more frequent in dogs in this
study than melanocytomas. Probably, full case work-up,
including submission for histopathology, was more common
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in animals with more aggressive neoformation. Melanocytic
tumors of the anterior uvea are more frequently diagnosed
than the choroidal ones, possibly due to the infrequent ocular
fundus examination (fundoscopy) (Dubielzig et al. 1985).
Feline ocular post-traumatic sarcoma may arise within
five months to 11 years after the presumed ocular injury
(e.g. trauma) (Wilcock & Njaa 2016). In our study, a cat with
intraocular chondrosarcoma, probably post-traumatic, died
due to multiple metastases to the parietal pleura and lungs.
Ante-mortem diagnosis and early removal of this ocular
tumor could have prevented the metastatic event and the
animal’s death, which stresses the importance of ocular
histopathology examination. In contrast, metastases to the eye
are infrequent (Dubielzig et al. 2010, Wilcock & Njaa 2016)
and, when they happen, may be uni- or bilateral. Likewise, a
dog had bilateral anterior uveal lymphoma. This most likely
represented metastatic spread of the neoplasm to the globe;
however, since the specimens were collected during surgery
and submitted without proper history, clinical examination
and follow-up, it was not possible to determine whether the
lymphoma was primary ocular or metastatic.

CONCLUSIONS

In our 43-month long study of ocular and periocular
diseases, the dog was the species most frequently affected,
and the globe represented the main involved structure.

Overall, malignant neoplasms were the most frequent
finding.

When only the globe but not the periocular tissue was taken
in consideration, traumatic lesions were the most common.

In Brazil, many veterinarians have yet to recognize the
importance of sending enucleated eyes for histopathological
examination.

The consequential low number of eyes submitted to
a diagnostic laboratory may therefore underestimate the
results of such a study, as well as contribute for ocular
pathology to remain an unfamiliar field to many pathologists.
Histopathologic evaluation of surgical ocular and periocular
specimens may provide a better understanding of the affected
animal’s clinical-pathological condition and assist in making
adequate therapeutic decisions to prevent the patient’s
discomfort and death.
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