
Systemic diseases in dogs can present with a 
variety of ocular findings. Ocular findings not only 
aid in the early and accurate diagnosis of systemic 
disease but also help to evaluate treatment more 

effectively. Ophthalmoscopy in dogs with systemic 
disease is an essential part of the diagnostic 
process as it reduces the number of differential 
diagnoses. 

111

Ocular Findings of Systemic Diseases in Dogs: Traditional Review 
Köpeklerde Sistemik Hastalıkların Oküler Yansımaları: Geleneksel Derleme 
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ABS TRACT There are many systemic diseases in dogs that have the 
potential to cause major changes in the eye due to its hypersensitiv-
ity to external factors and conditions. Taking all of this into consid-
eration, the eye has a significant contribution to make to the 
veterinarian in the diagnosis of systemic diseases in dogs and in the 
management of these diseases. It is also possible to reach a diagnosis 
of a systemic disease after ophthalmologic examination in patients 
brought to the clinic with eye symptoms. In addition, regular oph-
thalmic examinations in animals with systemic disease can prevent 
potential complications and provide an idea of the prognosis of treat-
ment. While there are diseases that cause sudden blindness, such as 
Sudden Acquired Retinal Degeneration Syndrome and immune-me-
diated retinitis, there are also eye diseases that develop more slowly 
due to infectious diseases. Agents such as Brucella canis, As-
pergillosis spp., Dirofilaria immitis, Leishmania infantum, Ehrlichi-
aspp., canine distemper virus and Canine Herpesvirus can cause 
infectious diseases that may present with ophthalmological findings. 
Endocrine system disorders (diabetes mellitus, hyperadrenocorticism, 
hypothyroidism), congenital disorders (Ehlers-Danlos syndrome, hy-
drocephalus), various drug toxicities (ivermectin toxicity, anticoagu-
lant rodenticide toxicity) and developmental disorders (ceroid 
lipofuscinosis and GM1 gangliosidosis) may cause ophthalmological 
damage. The most common ocular manifestation of these diseases is 
uveitis. The aim of this review is to provide information on the oph-
thalmological findings of common systemic diseases and their treat-
ments in dogs. 
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ÖZET Köpeklerde birçok sistemik hastalıkların gözde önemli deği-
şimlere sebep olabilme potansiyeli bulunmaktadır. Bunun sebebi, gözün 
dış faktörlere ve hastalıklara karşı oldukça duyarlı olması ileilişkilen-
dirilmektedir. Göz, tüm bu özellikler dikkate alındığı zaman, köpek-
lerde sistemik hastalıkların teşhisinde ve bu durumların tedavilerinin 
seyrinde veteriner hekimlere önemli katkılar sunmaktadır. Göz bulgu-
ları nedeniyle kliniğe getirilen hastalarda oftalmolojik muayenenin ger-
çekleştirilmesinin ardından sistemik bir hastalığın teşhisine de 
ulaşabilmek mümkündür. Ayrıca sistemik bir hastalığı bulunan köpek-
lerde periyodik göz muayenesi yapılarak oluşabilecek potansiyel komp-
likasyonlar önlenebilir ve tedavinin prognozu hakkında bilgi sahibi 
olunabilir. Ani Gelişen Retina Dejenerasyon Sendromu ve immün kay-
naklı retinit gibi ani körlükle ortaya çıkan hastalıklar olduğu gibi en-
feksiyöz hastalıklara bağlı daha yavaş gelişen göz hastalıkları da vardır. 
Brucella canis, Aspergillus spp., Dirofilaria immitis, Leishmania in-
fantum, Ehrlichia spp., canine distemper virüs ve canine herpes virüs 
gibi etkenler oftalmolojik bulgularla seyredebilen enfeksiyöz hastalık-
lara yol açabilmektedir.Endokrin sistem bozuklukları (diabetes melli-
tus, hiperadrenokortisizm, hipotiroidizm), kongenital hastalıklar 
(Ehlers-Danlos sendromu, hidrosefalus), çeşitli ilaç toksikasyonları 
(ivermektin toksikasyonu, antikoagülan rodentisit toksikasyonu) ve ge-
lişimsel hastalıklar (seroid lipofusinozis ve GM-1 gangliosidoz) oftal-
molojik hasara neden olabilmektedir. Üveit, köpeklerde bu 
bozuklukların seyri sırasında en fazla gözlenen oftalmolojik bulgudur. 
Bu derlemede, köpeklerde yaygın olarak görülen sistemik hastalıkla-
rın oluşturduğu oftalmolojik bulgular ve bunların sağaltımı hakkında 
bilgi verilmesi amaçlanmıştır. 
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 ACquIRED DISEASES 

ANEMIA 
In severe anemia, pale retinal vessels, varying 
degrees of retinal hemorrhages, and marked changes 
in the tapetal reflex may be seen. Retinal 
hemorrhages are more likely to be seen and may be 
more severe if associated with thrombocytopenia. 
Small intraretinalhemorrhages are typical and may 
resolve rapidly with correction of the anemia, but 
pigmentary defects may remain in the retina.1,2 

SuDDEN ACquIRED RETINAL DEgENERATION 
SYNDROME  
Sudden Acquired Retinal Degeneration Syndrome 
(SARDS) is an acquired and idiopathic disease that 
causes acute blindness with no fundus changes in the 
early stages, but as the disease progresses a variable 
degree of retinal vascular attenuation and 
tapetalhyperreflectivity may be seen, reflecting the 
ongoing process of retinal degeneration.3,4 Animals 
characteristically present with acute blindness with a 
normal or near normal fundus. Because of the acute 
nature of the disease, most dogs will have an 
irregularity in movement. In most patients, vision loss 
develops within 1-2 weeks and nyctalopia may also 
be observed. The average age of onset is 8.5-10 years. 
On ophthalmological examination, dogs with 
SARDS are blind and have a positive dazzle reflex 
but no threatening reflex. The pupils are usually 
dilated and the pupillary light reflex response is 
weak.5 Ophthalmoscopic changes in the acute phase 
are minimal, consisting of moderate retinal vascular 
regression or moderate changes in retinal vessel 
diameter and tapetal reflectance. All dogs with 
SARDS have a characteristic pallor of the optic disc 
in the early stages. Typically, tapetalhyperreflexia 
foci, which are not very prominent, can be seen in 
patients for more than 2 months.6,7 

While no treatment has proven effective, 
SARDS in dogs has been anecdotally treated with 
systemic immunosuppressants, such as prednisone or 
leflunomide. If immunosuppressive therapy is 
elected, patients are reevaluated in a few weeks to 
months. If any improvement is seen, a discussion of 
long-term therapy can occur. If no improvement is 

seen, the patient is generally weaned off the 
medications.8 Consistently successful treatments to 
reverse vision loss in SARDS have not been 
identified.9 

IMMuNE-MEDIATED RETINITIS  
Dogs with immune-mediated retinitis (IMR) typically 
have a sudden onset of blindness that is sporadic and 
occasional and may last for several months or years, 
especially after loss of night vision. In bright light, 
affected dogs may have dilated pupils and/or 
anisocoria. Examination of the fundus in dogs 
affected by IMR may show no significant findings, 
but a characteristic opacity of the optic disc due to 
vascular regression at the optic nerve head may be 
observed. This finding may also be seen in dogs with 
SARDS.6 

These diseases can be treated with either 
combined topical and oral corticosteroids 
(prednisone, 0.5-1 mg/kg, every 12 hours) or a lower 
corticosteroid dose in combination with other 
immunosuppressive drugs.10  

 INfECTIOuS DISEASES 

BRuCELLOSIS 
It is a zoonotic infection of dogs caused by Brucella 
canis. B. canis has been isolated from the eye and 
corneal opacity due to anterior uveitis, chorioretinitis, 
panuveitis, panophthalmitis, retinal detachment, 
vitritis, keratoconjunctivitis, hyphema, 
endophthalmitis, posterior synechiae, and corneal 
edema has been observed in experimental and 
naturally occurring infections. Ocular inflammation 
caused by B. canis is usually unilateral and associated 
with intraocular hemorrhage. Ocular inflammation is 
usually chronic and progresses slowly. 
Approximately 14% of Brucella cases have ocular 
findings.11,12 Brucellosis should be suspected in dogs 
with recurrent uveitis.13 

Treatment of canine brucellosis requires long-
term antimicrobial therapy and may not result in 
permanent eradication of infection. Combinations of 
antimicrobials for prolonged treatmentdurations must 
be used to maximize the chance of clearing B. canis 
infection. Of the antimicrobial combinations 
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reported, the most consistently efficacious in vivo has 
been streptomycin and tetracyclines. A combination 
of aminoglycoside, fluoroquinolone, and tetracycline 
has recently been recommended for thetreatment of 
brucellosis with ocular involvement.14 

ASPERgILLOSIS 
Aspergillusspp.is a ubiquitous opportunistic infection 
caused by the inhalation of spores, causing localized 
or disseminated disease. Disseminated aspergillosis 
is common in German Shepherd dogs. Although rare, 
it can cause ocular findings such as orbital cellulitis, 
ulcerative keratitis, panuveitis, chorioretinitis, 
exudative retinal detachment and endophthalmitis. 
Third eyelid elevation and hyperemia, moderate 
buphthalmia, peripheral corneal edema, keratitis, 
dysphoria, cataractandsevere unilateral/bilateral 
panophthalmitis with secondary glaucoma may 
occur.15 

Intravitreal and/or systemic amphotericin B is 
commonly used to treat Aspergillusendophthalmitis, 
although the intraocular form may be toxic to 
theretina.Intravitreal amphotericin B (5 mg/0.1 mL) 
has been safely used. Intravitreal dexamethasone is 
administered to reduce intraocular inflammation but 
the efficacy has not been tested in studies. Oral 
prednisone 1 mg/kg/body weight should be used in 
tapering doses.16 

OPhThALMOMYIASIS 
It is the penetration of fly larvae or eggs of the order 
Diptera into the ocular tissues of mammals. Parasitic 
fly species of the genus Cuterebra can cause this 
condition. Cases of ophthalmomyiasisinterna and 
externa have been reported in dogs. Purulent 
discharge from the eye may or may not be seen.17 
Indirect ophthalmoscopy of a case of 
ophthalmomyosis caused by Cuterebra spp. larvae in 
a 5-month-old dog showed white-colored larvae in 
the posterior vitreous, curvilinear subretinal folds in 
the intravitreal, tapetal and non-tapetal regions.18 

For patientswith some degree of anterior uveitis 
anddiscomfort, medical management is often pursued 
until the patient is comfortable and theeye is quiet, or 
until the anterior chamber is translucentenough for 
additional procedural intervention, such askeratotomy 

and extraction or laser photocoagulation. In cases of 
mobile larvae, surgical intervention should be 
considered as early as possible to minimize further 
tissue damage from larval migration and prevent 
movement of the larva to regions of the globe that are 
less surgically accessible.19 

DIROfILARIASIS 
It is a serious and potentially fatal disease caused by 
the heartworm Dirofilaria immitis, transmitted to 
dogs by Culicidae flies. It occurs when the fourth 
larval stage (L4) passes from the subconjunctival 
space into the eye, where the larvae develop into the 
fifth stage (L5). In a retrospective study of 21 dogs 
with D. immitis, the parasite was found unilaterally 
in the anterior chamber of 20 dogs. Parasites can also 
be seen in the vitreous. Anterior uveitis and an 
increase in ocular pain may be observed when light is 
shone on the eye due to themovement of the parasite 
in the eye. Corneal edema is usually seen in chronic 
cases.20 Subconjunctival ectopic dirofilariasis has also 
been reported in a dog.21 

Surgical removal is the treatment of choice for 
intraocular dirofilariasis in dogs.22 

LEIShMANIASIS 
It is a chronic and fatal disease caused by Leishmania 
infantum and transmitted to dogs by Phlebotomus 
spp. flies. There are visceral and cutaneous forms of 
the disease. In addition to the systemic manifestations 
of the disease, ocular manifestations are common. 
Complications developing in the affected tissues can 
lead to blindness.23 The incidence of ocular findings 
in leishmaniasis varies from 16-81%.24,25 In a 
retrospective study of 430 dogs with leishmaniasis, 
ocular findings were seen in 105 dogs, 103 of which 
had bilateral findings. These included anterior uveitis 
(90%), conjunctivitis and K (66%), periocularallopia 
(56%), diffuse blepharitis (54%), ulcerative 
blepharitis (8%), posterior uveitis (8%), 
keratoconjunctivitissicca (KCS) (6%), orbital 
cellulitis (4%) and eyelid nodules (2%). Secondary 
glaucoma may also occur in those who develop 
anterior uveitis.26 

The treatment regimen for canine leishmaniasis 
includes a combination of N-
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methylglucamineantimoniate for a minimum of 30 
days and allopurinol for 6months to 1 year. In a study, 
approximately 50% of the 34 cases had marked 
improvement or resolution of ocular signsfollowing 
therapy.26 

EhRLIChIOSIS 
In dogs; Ehrlichiacanis, Ehrlichia chaffeensis and 
Ehrlichiaristiciiatypicalis are the causative agents of 
monocyticehrlichiosis, transmitted by Rhipicephalus 
sanguineous ticks, may also be seen with other tick-
borne agents. Ehrlichiaewingii, Ehrlichiaequi, 
Ehrlichiaphagocytophila and the human granulocytic 
ehrlichiosis agent are thrombocyticehrlichiosis 
agents. Ehrlichia platys causes 
thrombocyticehrlichiosis in dogs. Although ocular 
findings are common with Ehrlichiacanis, they may 
not be seen in all patients. Common ocular findings 
include conjunctival and episcleral hyperemia, 
miosis, aqueous flare, hypopion, keratic precipitates, 
hyphema, synechiae and hypotony with 
unilateral/bilateral anterior uveitis. One or more of 
these findings may occur simultaneously. Glaucoma 
may occur as a result of anterior uveitis. Posterior 
segment inflammation may present as chorioretinitis, 
severe retinal detachment, retinal hemorrhages and 
optic neuritis. Inflammatory perivascular retinal 
infiltrates, retinal hemorrhages and 
necrotizingscleritis may develop. In a study of 88 
dogs with Ehrlichiacanis, uveitis alone (iridocyclitis, 
posterior uveitis and panuveitis) was found in 63, and 
uveitis and secondary glaucoma in 22. Crusty eye 
(45.4%), episcleral congestion (69.3%), ciliary 
redness (28.4%), corneal edema (61.3%), keratic 
precipitate (18.1%), aqueous flare (22.7%), hyphema 
(10.2%), iris edema (36.3%), rubeosisiridis (25%), 
iris pigmentation and retinal detachment (11.3%), 
retinal vascular folds (27.2%), hemorrhages (12.5%) 
and retinal hyperreflexia (9%) have been reported.27 

In a retrospective study of 90 dogs with 
Ehrlichiacanis, ocular findings were observed along 
with other clinical signs, but only ocular findings 
were noted in 30 dogs. The most common findings 
were unilateral (22/90) or bilateral (68/90) uveitis 
classified as anterior (58, 64.5%), posterior (8, 8.9%) 
and panuveitis (24, 26.6%). Corneal ulcer (12/90, 

13.3%), necrotizing scleritis (10/90, 11.1%), 
decreased tear production (8/90, 8.9%) and orbital 
cellulitis (3/90, 3.3%) were also noted. Due to its 
negative effect on tear production, it causes corneal 
dryness and secondary bacterial infections. As a 
result, deep corneal ulcers can occur.28 

Anterior uveitis was seen in a dog infected with 
Ehrlichiachaffeensis. Necrotisingscleritis causes 
severe destruction of intraocular structures. 

Little is known about the ocular manifestations 
of granulocytic ehrlichiosis. Dogs with high titers of 
Ehrlichiaequii have had anterior uveitis or 
chorioretinitis with severe retinal detachment, and 
most have no evidence of systemic disease.  Although 
rare, uveitis has been reported in Ehrlichia platys 
infection. Dogs with high titers of Ehrlichiaequii 
have had anterior uveitis or chorioretinitis with severe 
retinal detachment, and most have no signs of 
systemic disease. No ocular findings have been 
reported with Ehrlichia ewingii.29 

Doxycycline (5 mg/kg twice daily for 21 days) 
has become the standarddrug for treating canine 
rickettsial infections. In chronic or refractory cases, 
imidocarbdipropionate (5 mg/kg intramuscular) or 
doxycycline treatment oflonger duration (2-3 
months) can be used. In anterior segmentocular 
inflammatory lesions, topical 0.1% dexamethasone 
solution; in uveitis, cycloplegia/mydriatic therapy, 
and for secondary glaucoma, antihypertensive agents 
can be used.30 

DISTEMPER 
It is caused by canine distemper virus of the genus 
Morbillivirus, family Paramyxoviridae. 
Conjunctivitis, oculonasal and periocular discharge 
are observed.31,32 Chorioretinitis is commonly 
reported. Fundus lesions are usually seen in the 
peripheral and mid-peripheral non-tapered fundus. 
Acute retinitis, characterized by congestion and 
perivascular deposits in the retinal vessels, may lead 
to retinal edema. On ophthalmoscopy, these lesions 
can be seen as a grey opacity around the retinal 
vessels. Hyperreflective and depigmented areas in the 
tapetal fundus indicate that the dog may have had 
distemper. One of the most prominent findings in 
these infections is optic neuritis. Retinal edema 
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around the disc can lead to retinal detachment. 
Blindness may be seen with mydriasis or a 
slow/negative pupillary light reflex.33 Canine viral 
diarrhea causes severe retinal detachment, often with 
chorioretinitis and loss of vision, during the acute 
phase of infection or several years after infection.34 
Optic nerve swelling and bilateral peripapillaryedema 
may be seen.35 It is often associated with permanent 
or temporary KCS.36 

Ocular treatment, which is essentially 
symptomatic, consists of topical ophthalmic 
antibacterial preparations for conjunctivitis and 
corneal ulcers. Cases of KCS may be treated with 
artificial tears, topical antibiotics and lacromimetics. 
Treatment of severe corneal ulceration may require 
surgical intervention. Systemic and topical steroids 
as well as topical atropine are indicated in cases of 
uveitis. However, atropine should be used with 
extreme caution if the animal is also suffering from 
KCS, and steroids may not be used if the cornea is 
ulcerated. Systemic administration of 
antiinflammatory dosages of glucocorticosteroids is 
indicated in an animal with acute optic neuritis 
following confirming thediagnosis of distemper, even 
if there is no other sign of clinical disease.37 

CANINE hERPESVIRuS 
It is caused by the canine herpes virus 1 (CHV-1) of 
the Herpesviridae family.38 It is a fatal generalized 
necrotizing and hemorrhagic disease in puppies of 1-
2 weeks of age. Adult dogs over 2 weeks of age are 
usually asymptomatic. In older dogs, it affects the 
upper respiratory tract.39 Keratitis, peripheral anterior 
synechiae, cataracts, optic neuritis, retinal necrosis 
and retinal dysplasia may develop. Visual impairment 
or blindness is common. Although the lesions are 
usually bilateral, they are not always symmetrical in 
severity. The immune status and age of the dog 
influence the occurrence of ocular findings in both 
cases. In immunocompromised adult dogs, ocular 
lesions are more severe and persist for longer. Unlike 
fetal and neonatal dogs, ocular lesions in adult dogs 
occur on the ocular surface and accessory organs of 
the eye and include blepharitis, conjunctivitis, 
ulcerative keratitis and non-ulcerative keratitis. 
Common ocular lesions are; blepharospasm, 

photophobia, ocular pruritus, third eyelid elevation 
and ocular discharge. The earliest finding is epiphora, 
as the disease progresses the discharge becomes 
mucoid, mucopurulent or serosanginous. Miosis is 
often seen in ulcerative or non-ulcerative keratitis. 
Focal or diffuse blepharitis may be seen. In focal 
blepharitis, the inferonasal region of the lower eyelid 
is most commonly affected. Blepharitis manifests as 
erythema, edema, exudate, crusting, ulceration and 
areas of alopecia. Conjunctivitis is the most common 
finding in adult dogs and can be seen in isolation or 
with eyelid and corneal problems. Symptoms of 
conjunctivitis may include conjunctival hyperemia, 
schemosis, ocular discharge and ocular pain. In 
addition to these non-specific clinical symptoms, 
conjunctival petechial hemorrhages and conjunctival 
epithelial ulcers may develop. Ulcerative keratitis 
(dendritic ulcer) is a common lesion in adult dogs, in 
contrast to non-ulcerative keratitis.40,41 

The goals of therapy for ocular CHV-1 infection 
are to shorten the disease course, reduce discomfort, 
limit viral shedding into the environment, and prevent 
severe complications. An Elizabethan collar is 
indicated in most cases to prevent self-trauma. All 
dogs should receive a topical ocular antimicrobial to 
prevent secondary bacterial infection which can 
complicate therapy and lead to severe ocular sequelae 
such as corneal perforation. Topical ocular atropine 
administered to effect (to achieve mydriasis) 
improves comfort in dogs with corneal disease. 
Successful topical ocular antiviral therapy with 
idoxuridine 0.1% ophthalmic solution, trifluridine 
1% ophthalmic solution and cidofovir 0.5% 
ophthalmic solution is described in clinical reports of 
dogs with CHV-1 infection.Compounded cidofovir 
ophthalmic solution is an alternative therapy reported 
for CHV-1 ulcerative keratitis. It is reported to be 
effective in dogs with CHV-1 ocular disease with 
twice daily administration; however, the incidence of 
adverse reactions may be higher than with the other 
reported topical antivirals. Oral antiviral therapy is 
not reported for dogs with ocular CHV-1 infection 
and effective medication dosages are unknown; 
however, pharmacokinetic studies for some 
medications (e.g. acyclovir and famciclovir) that have 
therapeutic potential are described in dogs.40 
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INfECTIOuS CANINE hEPATITIS  
It is a multisystemic disease caused by canine 
adenovirus type 1 (CAV-1). In addition to natural 
infection, interstitial nephritis and ocular disease can 
occur as a result of vaccination with a modified live 
virus.33 Following vaccination of 243 dogs with live 
CAV-1 virus, ocular lesions were detected in 0.4%.42 
The characteristic ocular lesions of CAV-1 are 
corneal edema and iridocyclitis. Pupil miosis, iris 
opacity and sometimes thickening, decreased 
intraocular pressure, aqueous flare and hypopion may 
be observed. Although the associated pain or 
discomfort usually subsides when the corneal opacity 
is at its greatest, uveitis may rarely persist. Corneal 
opacity is typically diffuse and has a specific mottled 
appearance. An increase in corneal thickness may be 
observed. It can lead to keratoconus by deforming the 
curvature of the cornea due to edema in the corneal 
stroma. Corneal disorders can heal quickly. After 
recovery, glaucoma may develop due to CAV-1-
induced uveitis. Buphthalmia can develop rapidly in 
puppies with glaucoma.33 Approximately 20% of 
recovered dogs may develop corneal opacity (“blue 
eyes”) after 2-3 weeks due to the accumulation of 
immune complexes in one or both eyes.39 “Blue eyes” 
are usually temporary and the corneal opacity may 
resolve in a few days. In rare cases, the condition can 
last longer and cause severe eye reactions and 
permanent vision problems.43 

Treatment of dogs with acute infectious canine 
hepatitis is purely supportive and consists primarily 
of fluid therapy, including crystalloid fluids and 
blood products. Other medications that may be 
indicated include antiemetics, antacids, sucralfate, 
whole blood or plasma transfusions and colloids 
suchas hetastarch. After fluorescein staining has 
shown no evidence of corneal ulceration, dogs with 
severe corneal edema and uveitis should.  

DIABETES MELLITuS  
It is an endocrine disease caused by insufficient or 
absent production of insulin by the pancreas. The 
eyelids, conjunctiva, cornea, uvea, lens and retina 
may be affected. Uveitis and KCS may occur. The 
cataract begins with the formation of vacuoles in the 
equatorial region of the lens.45 It may also cause 

bilateral Horner’s syndrome.46 In a retrospective study 
of 20 dogs with diabetes mellitus (DM), spontaneous 
rupture of the lens capsule was found in 30 of 40 eyes 
with bilateral cataracts. The location of the rupture was 
equatorial in 29 and posterior in 1.47 Diabetic dogs have 
a marked reduction in corneal sensitivity and diabetic 
retinopathy. Lipemiaretinalis, retinopathy, retinal 
hemorrhages, retinal detachment and hyphema may 
develop.48 Many systemic complications, including 
diabetic cataracts and retinopathy, can lead to 
blindness. Cataract formation is the most common 
ocular complication. Lens proteins elicit an 
inflammatory response when leakage from the lens 
capsule occurs, known as lens-induced uveitis (LIU), 
and occurs in up to71% of patients with cataracts. 
Concurrent DM and KCS have been documented in 
dogs as well as in humans.45 A recent publication 
reported ocular surface changes in DM, including 
reduced tear production in 15 diabetic dogs.49 

Diabetic dogs may undergo surgical treatments to 
restore vision secondary to diabetic cataracts like 
phacoemulsification and intraocular lens implantation. 
Cataract surgery in dogs is often not recommended 
until cataractsreach an immature to mature stage. Due 
to the high prevalence of LIU associated with cataracts, 
topical or systemic anti-inflammatory therapy should 
be considered. Medical therapy for DM-related 
cataracts before onset or in early stages using an aldose 
reductase inhibitor has shown success in prevention or 
slowed progression. No treatment for diabetic 
retinopathy is currently recommended. The use of tear 
stimulants such as topical cyclosporine or compounded 
versions of cyclosporine and tacrolimus should be 
considered when faced with low tear production in a 
diabetic canine patient. Such drugs not only boost tear 
production but suppress inflammation by inhibiting of 
the expression of inflammatory cytokines and 
chemokines, thereby promoting corneal epithelial 
health.45 

hYPERADRENOCORTICISM  
(CuShINg SYNDROME) 
It is one of the most common endocrinopathies in 
dogs. It usually affects animals over six years of age. 
Clinical and laboratory findings occur as a result of 
chronic glucocorticoid excess or, less commonly, 
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overproduction of adrenal androgens. Progressive 
corneal ulceration, non-healing corneal ulcer, corneal 
calcification and lipid deposition, cataract, KCS, retinal 
lipemia, retinal hemorrhages, retinal detachment, 
hyphema, lipemic aqueous humor, blindness, 
oculomotor paralysis, ptosis, uveitis, endophthalmitis, 
opportunistic infections, keratitis, endophthalmitis, 
band keratopathy, eyelid protrusion and SARDS.50,51 

Dogs may be treated using the adrenolytic agent 
mitotane, beginning with an induction dosage of 25-
50 mg/kg/day for 7-10 days. Treatment of iatrogenic 
hyperadrenocorticism should include a change to an 
oral, short-acting steroid such as prednisone or 
prednisolone.52 

hYPOThYROIDISM 
It is a syndrome that develops with a deficiency of 
the active thyroid hormones triiodothyronine (T3) 
and thyroxine (T4).53 As a result of hyperlipidemia, 
corneal lipidosis, lipid accumulation in the aqueous 
humor and retinal lipemia may develop. Facial 
paralysis as a result of peripheral neuropathy, keratitis 
due to permanent open eye, and Horner’s syndrome 
may develop.51 KCS and lipid corneal dystrophy, 
corneal ulcer, uveitis, conjunctival congestion, 
hyperemia, retinal detachment and retinal 
hemorrhages may be seen.54 As a result of cranial 
nerve dysfunction in vestibular disorders, findings 
such as nystagmus, strabismus andfacial nerve 
paresis/paralysis may occur.50,53 

Canine hypothyroidism can be adequately treated 
in the vast majority of cases with oral levothyroxine 
therapy administered once daily. A mean starting dose 
of 0.02 mg/kg is adequate in most dogs.55 

hYPOCALCEMIA 
Hypocalcaemia may cause ocular abnormalities such 
as cataracts, third eyelid prolapse, optic neuritis, 
papilledema, conjunctivitis, keratitis, strabismus, 
nystagmus and anisocoria.51 

CENTRAL NERVOuS SYSTEM TuMORS 
It can be seen as blurred vision, bumping of 
surrounding objects, bilateral negative threat reflex, 
dilation of the pupils in both eyes and a slight 
combing of the pupil margins consistent with senile 

iris atrophy. Weak pupillary light reflex, bilateral 
pupillary sclerosis and incipient anterior cortical 
cataract of the lens may be seen.56 In addition to 
neurological findings, papilledema and visual 
disturbances are common in intracranial neoplasms. 
Primary or secondary intracranial neoplasms 
usually present with ocular and/or orbital findings. 
Acute blindness may also occur with intracranial 
tumors. In diffuse or multifocal cases, neurological 
findings may be associated with blindness. 
Blindness may occur in the absence of neurological 
findings in masses affecting only the periphery of 
the optic chiasm. Non-functioning pituitary 
carcinomas, optic nerve gliomas and meningiomas 
may involve the optic chiasm.50 

In gliomas, the prognosis is good if the neoplasm 
is completely excised, as the metastatic potential is 
low. On the contrary, if the tumor extends to the optic 
nerve margin, invasion of the remaining optic 
pathways into the ventral brain is possible.57 

IVERMECTIN TOxICITY 
Ivermectin toxicity occurs particularly in collie breeds 
as a result of a mutation in the multidrug resistance 1 
gene. Sudden blindness, slowing of the pupillary light 
reflex in both eyes and mydriasis, multifocal retinal 
edema, folds and mild retinal detachment may be 
seen.58 Choroidal hypoplasia and coloboma may 
develop in the optic disc or adjacent areas.59 

Treatment with an infusion of intravenous lipid 
therapy appeared to shorten the clinical course of 
thedisease in this patient without affecting 
electroretinography results.60 

ANTICOAguLANT RODENTICIDE TOxICITY 
Ocular findings are dominant in anticoagulant 
rodenticide toxicity. Bilateral epiphora, severe diffuse 
subconjunctivalhemorrhages, miosis, elevation of the 
third eyelid, superficial corneal ulcer, exophthalmos, 
lagophthalmus, decreased retropulsion, pain on 
palpation (head, orbit and around the mouth) and 
blindness may occur.61 Hyphema and petechial 
hemorrhages in the conjunctiva have been reported.62 

Treatment for anticoagulant rodenticide toxicity 
consists of oral administration of vitamin K1 for 2-4 
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weeks depending on which rodenticide is ingested. 
Cases with severe hemorrhaging may require fresh 
frozen plasma transfusions to provide adequate 
coagulation factors.63 

 CONgENITAL DISEASES 

EhLERS-DANLOS SYNDROME  
(CuTANEOuS ASThENIA) 
It is a congenital, inherited syndrome characterized 
by fragility and tearing of the skin. When the full 
syndrome develops, ocular lesions such as eyelid 
drooping, corneal edema, thinning of the sclera, 
cataract, bilateral lens dislocation and diffuse corneal 
cataract may occur.64 

Systemic steroids (betamethasone dipropionate) 
and a diuretic (dichlorphenamide) can be given 
together with an analgesic (buprenorphine).65 

hYDROCEPhALuS 
It is an increase in the amount of cerebrospinal fluid 
(CSF) inside the skull. Ventrolateral strabismus is 
common in congenital hydrocephalus due to the 
pressure of the skull on the dorsolateral region of the 
orbit. This causes the eyes to be pushed to the 
ventrolateral side, resulting in a “sunset” image on 
the cornea. Ventrolateral strabismus can also occur 
as a result of cranial nerve damage. Rarely, 
papilledema may also occur.13 

Diuretics are used to reduce the production of 
CSF. Acetazolamide, furosemide, prednisone and 
omeprazole have been shown to decrease CSF 
production by the choroid plexus in both the dog and 
cat. Surgical treatment (ventriculoperitoneal shunt 
placement) is generally recommended when an 
animal is showing worsening clinical signs, shows no 
evidence of improvement or deteriorates when being 
treated medically.66 

 DEVELOPMENTAL DISEASES 

CEROID LIPOfuSCINOSIS 
Ceroid lipofuscinoses are a group of inherited 
proteinosescharacterized by the accumulation of 
proteins in nerve cells and other tissues, including the 
retina. Visual impairment, especially in dim light, is 

usually the first finding in ceroidlipofuscinoses. 
Blindness usually develops over time.67 

Repeated periodic intravitreal injections of 
recombinant human tripeptidyl peptidase-1 are 
effective in inhibiting retinal degeneration and 
preserving retinal function in canine neuronal ceroid 
lipofuscinosis-2 form of the disease.68 

gM1-gANgLIOSIDOSIS 
GM1-Gangliosidosis is a type of sphingolipidosis 
found in Alaskan Huskies, English Springer Spaniels, 
Beagle crosses, Portuguese Water Dogs and 
ShibaInus. Clinical findings in this disease are: 
opacity in the center of the cornea in Shibainus and 
Portuguese Water Dogs; visual impairment in 
Shibainus and Portuguese Water Dogs; strabismus in 
Beagle crosses and Alaskan Huskies; limited to 
nystagmus in English Springer Spaniels, Portuguese 
Water Dogs and Alaskan Huskies.69 

It is caused by autosomal recessively inherited 
deficiency and at present, only symptomatic therapy 
is available.70 

 CONCLuSION 
The eye undergoes many changes during systemic 
disease due to its hypersensitivity to external factors 
and conditions. Among these, the most common 
ocular finding is uveitis. Ophthalmic examination in 
conjunction with routine physical examination of the 
dog allows earlier and more accurate diagnosis of 
systemic problems and more effective evaluation of 
treatment. 
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