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Plan

• Blindness
• Ocular blindness:

• Cataracts and other intraocular disease – away from the scope of this 
lecture

• Retinal origin:
• Inherited
• Acquired

• Optic nerve origin: inherited and acquired
• Toxic: retinal Vs CNS toxicity

• Mechanical/Vascular/Traumatic blindness 



Acquired retinopathies

• Retinal Detachment
• Dehiscence of the neuroretina from the RPE – lack of nutrition and degenerates leading to blindness

• Hypertensive retinopathy

• Inflammatory / Infectious
• Leishmania spp., Ehrlichia spp, Cryptococosis spp, Toxoplasma spp. …

• Immunemediated chorioretinitis

• Hyperviscosity syndrome

• Toxic /Iatrogenic
• Enrofloxacin in cats

• Ivermectin or other “mectins”

• Mouth gags cats

• SARDS / IMR



Inherited retinal diseases

• List of diseases constantly changing – needs frequent 
updating
• Most relevant
• PRA (progressive retinal atrophy)

• prcd: (progressive rod cone degeneration)
• RPED (retinal pigmented epithelium dystrophy)

• Has neurological implications and requires treatment to avoid 
progression



PRA (progressive retinal atrophy)

• Described in many canine breeds
• Most common:

• prcd: starts with nyctalopia (night blindess) and progresses within years 
in day blindness too

• Hyperreflectivity of the tapetum
• Vascular atenuation
• Optic nerve head paleness
• Secondary cataracts common



Retinal pigmented epithelium dystrophy
• Described in English Cocker Spaniel
• Causes visual deficits, nyctalopia, PLR reduction
• Changes on funduscopy; hiperpigmented multifocal 

lesions on the tapetal fundus
• These hyperpigmented changes are due to lipofucsin

accumulation in the RPE (retinal pigmented epithelium)
• Neuro signs: propioceptive changes in affected patients
• Diagnosis: Vitamine E concentration in serum (alfa-

tocoferol)
• Treatment: supplementation of Vit E will reduce 

progression but not revert changes
• Whats new?



Retinal pigmented epithelium dystrophy

• Whats new?
• ECVO abstract 2024

• Gwas evaluation revealed a locus on
chromosome 29 associated with RPED 
and adjacent to alfa-tocopherol
transfer protein gene (TTPA)

•



RPED patient
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Retinal Detachment

• Neuro-retina detaches from the 
retinal pigment epithelium

• Two types:
• Inflammatory: retina is pushed by 
fluid
• (Bullous)

• Rhegmatogenous: retinal tear
• Disinsertional: retina loses 
peripheral attachments



Hypertensive retinopathy
• Ophthalmic clinical signs:

• Iridal hemorrhages
• Iridal aneurysms
• Hyphema
• Vitreal heamorrhages
• Retinal detachment
• Retinal hemorrhages
• Narrowing/Pseudonarrowing arterioles 

• Amodip is standart treatment (Cats)

• Various degrees of fundic changes
• 50% will improve with treatment 3 weeks later

• Cats over 8yold: rule out: CRF, 
hyperthyroidism and diabetes mellitus 

Amlodipine gingival 
changes
(Cirla VO2020)



Retinal detachment



Inflammatory retinal detachment 
(Bullous)



Dolça 

• Cross breed 7yold female 
spayed
• Chronic diarrhoea work 

up includes
• Abdominal ultrasound
• Endoscopy for GI biopsies
• Blood work largely 

unremarkable
• Comes to Memvet for 

blindness



Dolça

• Since OS was severely damaged 
decided to do vitreocentesis

•  Observed structures 
compatible with fungal or algal

• Definitive diagnosis: ocular 
prototecosis

• Treatment: Itraconazol and 
steroids

• 1 month later neurological signs 
and was euthanised

Transmission electron 
microscopy image of a 
Prototheca organism. 
Shank et al. 2015. 



Work up in bullous exudative 
detachment
• Uveitis – choroiditis
• (small uveal cysts on pupil)

• Uveitis work up
• Blood work
• Imaging (chest Xrays, 

abdominal ultrasound, or 
CT)
• Infectious diseases

• Aqueocentesis ??
• Vitreocentesis ??



No studies separate 
anterior uveitis from 
posterior uveitis 



Data merged from the three studies

Disclosure: these charts have been generated with IA based on the three 
studies above



Tumours and infectious diseases

Disclosure: these charts have been generated with IA based on the three 
studies above



Aqueocentesis? 



Aquocentesis in uveitis?
Points in common

• Recognition of diagnostic limitation in non-
neoplastic causes of anterior uveitis

• Lymphoma Diagnosis: they both identify 
lymphoma as a common neoplastic cause that 
can be diagnosed through cytologic 
assessment of aqueous humor 

Points of disagreement

• One key point of divergence is in the perceived 
utility of aqueocentesis in diagnosing 
lymphoma in cats.
• Linn-Pearl reported a relatively higher diagnostic 

utility, particularly for lymphoma, whereas 
• Wiggans noted that cytologic assessment of 

aqueous humour did not correlate well with final 
diagnoses in cats 

• Selection Criteria and Diagnostic Approach: 
• Linn-Pearl performed aqueocentesis as a routine 

part of the initial diagnostic workup
• Wiggans et al., 2013, conducted it only after other 

diagnostic tests failed to provide an aetiology

• Geographic and Sample Size Considerations:
• Linn-Pearl had a larger sample size and included 

cases from a broader geographic area - might 
have contributed to differences in the reported 
prevalence and diagnostic success rates



Mishi, 10yo, FS
• Suspected blindness
• Hypopion in both eyes
• Otherwise well in herself



Mishi, 10yo, FS
• Suspected blindness
• Hypopion in both eyes
• Otherwise well in herself
• Ophtho:
• IOP: 32-36mmHg (OD-OS)
• Hypopion severe in both eyes
• Retina not visible

• Search for systemic 
disease



Mishi, 10yo, FS
• Work up – Uveitis: imaging- full 

body
• CBC
• Biochemistry – protein 

electrophoresis
• Infectious diseases: 
• Ehrlichia
• Bartonella
• Leishmania
• Coronavirus titre
• FIV-FeLV



Mishi, 10yo, FS
• Aqueocentesis

• Needs to be evaluated quickly 
as cells will degenerate despite 
use of EDTA

• EDTA for 0,25mL

• Diagnosis from clinical 
pathologist:
• Lymphoma suspect
• PARR performed confirmed 

diagnosis (antigen receptor 
rearrangements) In house cytospin 40x Diff Quick



Fel ocular lymphoma 
• Ocular lymphoma 

described:
• Presumed solitary ocular 

lymphoma (PSOL)
• Survival time: 154 days

• Suspectes systemic 
involvement (SSI)
• Survival time: 69 days

• PSOL 64% - SSI 36%
• Subtype of lymphoma did 

not affect survival time



Working up panuveitic cases

• At the time of investigation consider topical 
treatment 
• Subconjunctival dex?

• Treat primary cause
• If no primary cause assume immunemediated
• Oral steroids
• Oral cyclosporine PO



Case Luna
• Came for red eyes – allergy?
• Left eye reduced menace
• Flare +2 OU
• “Pupillary cysts” 
• Chorioretinitis – infiltrates
• Work up: no abnormalities
• Vitreocentesis OS

• Inflammatory
• No organisms

• Treatment:
• Oral steroids
• Oral cyclosporine PO

2 months post 
treatment
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SARDS / IMR

• SARDS (Sudden acquired retinal degeneration 
syndrome)
• Acute/ Sub-acute vision loss
• PLR may or may not be present
• Ophthalmic examination otherwise unremarkable
• Reduced olphaction (Abrams VO23)

• Diagnostic test: ERG (electroretinography)

• IMR (Immunemediated retinopathy)
• Similar changes to SARDS / not well caracterized



SARDS 

• Female > male
• History of Pu/Pd
• Sudden apoptosis of photoreceptors

• Pupillary colorimetry (not validated)
§Blue: positive response
§Red: negative or reduced response



Ganglionar cells:

Melanopsine

Photoreceptors: 

Rhodopsine

SCLERA

CHOROID

VITREOUS

ERG 



Acute onset blindness

Neurologic signs
Ophthalmic signs

(other than PLR deficits)

Further neuro & ophthalmic investigation
- Retinal detachment

- Systemic Hypertension
- Cataracts

- Optic nerve diseases

IOP elevated?
Glaucoma

No neuro signs
Plus minus PLR deficits
No (other) ocular signs

Specific investigation:
ERG

Negative: SARDs or IMR

Positive: advanced imaging
(Central blindness)



Recommended reading



Electroretinography (ERG)

• Electrophysiologic test to evaluate 
inner neuro-retinal function 
• Does NOT test:

• Ganglion cells 
• RPE (retinal pigmented epithelium)

• Might need sedation if nervous
• Will inform us if there is cone/rod 

functionality
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Enrofloxacin induced retinopathy

• Study in cats using 10x the recommended dose
• Toxic sudden degeneration of photoreceptors
• Individual cases with similar signs in cats using 

recommended dose of marbofloxacin too

• Neuro signs:
• Lethargy
• Nervousness
• Ptyalism
• Lack of 

grooming
• Rigidness
• Tremors
• Convulsions
• Blindness
• Ataxia
• Circling





Ivermectine toxicosis

• Act on GABA and glutamate-gated 
chloride channels, which are 
present in both parasites and host 
animals

• Dogs, horses, mules, cats
• Blindness
• Non responsive pupils
• Obtundation/depression
• Ataxia
• Tremors



Ivermectine intoxication



Abamectine intoxication

Abamectine: used to reat a beetle that kills the
palm treas
Tutors decided to use it to their cat
Tremors, ataxia, blindness
Tutors accepted ophtho examination but not
ERG nor futher tests
Fundic changes very subtle



Abamectine intoxication
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• Blindness or marked reduced vision after the surgery
• Mydriatic pupils / loss of PLRs
• Due to short optic nerve in cats – any rostral tension during enucleation can 

lead to quiasmatic damage

Quiasmatic lesions – blindness after 
enucleation 





Brownie 7yo, MN
• Enucleated at the ref. vet.
• Blind after the surgery
• Pupil completely dilated
• Ophthalmic examination:
• Reduced reflexes
• Retina with circular lesions 

with hyperpigmented 
centrered area



Optic nerve diseases

• Inherited:
• Aplasia or hypoplasia

• Acquired:
• Meningoencephalitis of Unknown Origin/Aetiology (MUO/A)

• Isolated form
• Generalized form – as part of multifocal

• Infectious diseases
• Distemper
• Ehrlichia
• Cryptococcus

• Optic nerve neoplasia
• Meningioma (most common neoplasia of optic nerve)



Optic disc: aplasia or hypoplasia

• Infrequent
• Blindness if severe 
• Ophtho exam: 

• Normal PLR or reduced
• Darkened or diminished optic 

disc
• No treatment
• Shih-tzu  overrepresented



• ON aplasia
• Unilateral
• Retinal blood vessels NFL and RGC were totally absent
• Retinal disorganization was severe

• Anterior segment dysgenesis in some cases

• ON hypoplasia 
• bilateral
• Different degrees and gliosis

• Ectopic vestigial optic nerve remnants within orbital nerves and 
connective tissues

• NFL identified in majority
• RGC rare or absent
• Regional peripheral retinal blood vessel extension into the 

vitreous leaving the peripheral retina avascular

Optic disc: aplasia or hypoplasia



Lexi

• Frenchie 3y old Female 
Entire
• Rescued 5 months before 

with bad condition
• Leishmaniosis (current 

treatment) and 
Ehrlichiosis (treated with 
doxycycline)

• Ophtho exam:
• Negative menace response
• PLR positive but slow OU
• iPLR positive but slow OU
• Dazzle negative OU
• Mild swelling of the ONH in 

OD
• IOP: 20-19mmHg



CAS CLINIC LEXIE





• Do we need to worry? 
• Do we say it is SARDS?

• Difficult retinal evaluation when 
there is small tapetum and 
pigmented RPE



Lexie has PRA and MUE

• Lexie underwent CT and CSF
•  Contrast uptake on both optic nerves OU
• Cell count: 32 nuclear cells/mL (normal value <5 nuclear cells/ML)
• Cytology: lymphocytic pleocytosis 
• CSF PCR: Leishmania, Toxoplasma, Neospora, Ehrlichia, Anaplasma and Cryptococcus: all 

negative

• Treatment: 
• Prednicortone 1mg/kg BID
• Omeprazol 1mg/kg BID
• Clindamicine was given until the PCR results 

• After PCR results started cytarabine subcutaneously

• Lexie recovered vision in OS and recovered PLRs after 10d of treatment



Optic neuritis

AHT

• Hyperhemia of the 
papilla

• Vascular 
congestion

• Peripapillary 
hemorrhages

• Peripapillary retinal 
detachment

NORMAL



Optic neuritis

Right eye

Left eye



Optic neuritis
Right eye Left eye



Optic 
neuritis Cupping



Optic neuritis

Retrospective study 96 cases (Smith et 
al VO 2017) 

Two groups:
• Associated with multifocal MUE 
• Isolated as the sole neurologic finding

• Similar incidence between the two
groups

• Suggest that a clinical syndrome of 
isolated optic neuritis, distinct from
multifocal MUE, occurs in dogs

• MUE 
• I-ON 
• More commonly male
• Medium to large breed

• 50/72 remaind blind
• 10/72 partial visual improvement
• 12/50 normal vision



Neoplasia

• Neoplasias affecting optic nerve are 
uncommon 

• Secondary invasion occurs in feline 
posttraumatic sarcoma, feline SCC 
and canine choroidal melanomas

• Orbital meningioma most common 
but comprises only 3% of all 
meningiomas in dogs

• Clinical signs: blindness, PLR issues



Glenn, GR, 10y old MN 

Golden retriever
10yold male neutered
Owners noticed over a year ago blindness from left eye 
Ophthalmic exam

Anterior segment NAD
IOP: 14-21mmHg OD-OS
Posterior segment (see pictures and describe changes)



Examen oftalmológico

Glenn, GR, 10y old MN 



Glenn, GR, 10y old MN 



Glenn, GR, 10y old MN



Intraconal mass
Calvarium not infiltrated 
macroscopically
Plan:

Surgical excision: exanteration
+/- radiation and or chemotherapy

Glenn, GR, 10y old MN 
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