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Retinal disorders

Optic neuropathy

Optic chiasm lesions

Optic tract, LGN, Optic 
radiation and visual cortex
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Neurological blindness
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The most common retinal disorders that may result in visual deficits include:

• Sudden acquired retinal degeneration syndrome (SARDS)

• Progressive retinal atrophy (PRA)

• Retinal pigment epithelial dystrophy

• Retinal detachment

• Retinal toxicity (frequently enrofloxacin in cats and ivermectin in dogs) 

• Infectious chorioretinitis

• Immune-mediated retinitis (IMR)

• IMR-cancer-associated retinopathy (CAR)

• Inborn error of metabolism
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Neurological blindness – Optic neuropathy
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• Optic disc/nerve hypoplasia 

• Optic neuritis

• Optic nerve neoplasia

• Ischaemic optic neuropathy 

• Compressive optic neuropathy

• Traumatic optic neuropathy 

• Toxic optic neuropathy 
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Optic nerve (CN II)

§ Misnomer

§ Myelinated by oligodendroglia

§ Contain astrocyte

§ Surrounded by meninges 

§ Course caudal in the orbit 
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Courtesy Dr Kaspar Matiasek
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Optic nerve

Meninges and CSF
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Courtesy Dr Kaspar Matiasek
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• Intraocular part - optic disk

• Orbital part  - caudal to the globe 

• Intraorbital

• Intracanalicular 

• Intracranial - merges into the optic chiasm

The different parts of the optic disc – optic nerve
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*

*

Pre-sphenoid bone – rostral cranial fossaSphenoid Bones Basiesphenoid bone – middle cranial fossa

Pre-sphenoid

Optic canal

Basisphenoid 
bone

Orbital fissure

Round foramen

Oval foramen
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Visual reflexes

Visual perception

Tests to evaluate the visual pathways

• Vision – Conscious (talamocortex)

• Menace Response - Conscious
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• Pupillary light Reflex (PLR)- brainstem
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§ Optic neuritis associated with Meningoencephalitis of unknown origin (MUO) or as 

"focal" MUO same incidence

§ Follow-up (72 cases)

§ 50 remained blind

§ 10 partial vision recovery

§ 12 normal vision

Do we do something wrong? Is it really the same pathology?...

Optic neuritis

Elsa Beltran, Ldo Vet, DipECVN, PGDipVetEd FHEA, MRCVS ©

11

• Statistically associated with complete vision recovery

• Presence of a reactive PLR

• Absence of fundoscopic lesions

• Younger age

• Lower total CSF nucleated cell count
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Optic neuritis
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Optic neuritis

• Age of presentation 6 months to 10.5 years of age

• Fundus - Evidence of optic neuropathy in 71%

• MRI – Widening of the optic nerves 67 and contrast uptake in 58% 

• CSF - 44% pleocitosis 

• Immunosuppressive prednisolone was administered to all dogs

• Prednisolone was used only in 9 of 28 (32%) dogs

• 19 remaining dogs received a combination of prednisolone with cytosine arabinoside, 
cyclosporine and/or azathioprine

• Vision was recovered in 24 eyes (50%) of 18 affected dogs
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Neurological blindness – Optic Chiasm Lesions
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• Intracranial extension of orbital lesions (neoplasia or 
inflammation)

• Disease of sphenoid bones

• Traumatic brain injury

• CNS diseases (neoplasia, inflammatory or congenital) 

• Tumours of the pituitary area that extend rostrally, can 
cause damage to the optic chiasm Courtesy K. Matiasek
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Neurological blindness – optic tract, lateral geniculate
nucleus lesions, optic radiation and visual cortex

• Vascular, inflammatory, infectious, trauma, 
congenital, metabolic and neoplastic

• The neuronal cell bodies in the LGN and the 
visual cortex are particularly vulnerable to 
storage diseases (degenerative), 
developmental abnormalities, vitamin B1 
(thiamine) deficiency and hypoxia

• Vision loss (temporary and permanent) has 
been reported in cats following general 
anaesthesia and usually after the mouth has 
been held open by a gag during an oral 
procedure
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Arteries that supply the arterial circle - CAT

Channel 1 – Internal Carotid Artery

Channel 2 – Basilar Artery

Channel 3 – Arteria Maxilar

Channel 4 – Vertebral Artery
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Feline Brain

• Opener – risk factor for cerebral ischemia and blindness in cats

• The blood supply to the feline brain is mostly due to the maxillary artery – if
this blood vessel is compromised..... Cerebral ischemia...

• Visual cortex appears to have a high sensitivity to hypoxia
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Feline Brain
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Treat 
underlying 
cause (13)

Bilateral ischemic 
encephalopathy (post-

anesthesia, after 
cardiovascular arrest) 

Treat systemic 
hypertension, and 
underlying cause if 

possible

Post anesthesia? post 
cardiovascular arrest

N
o

Specific 
therapy

Bilateral LGN, bilateral optic radiation, 
and/or bilateral occipital lobe (4)

Immune-
suppressive 
therapy (12) 

CT/MRI of the head and/or CSF

Ocular ultrasound, CT/MRI of the head and/or CSF

Congenital 
(porencephal

y)
Trauma

Neoplasia

Immune-suppressive 
therapy (12) 

Immune-mediated 
Meningoencephalit

is 
Surgery and/or 
antimicrobial 

therapy

Optic neuropathy (2) 

Contralateral: optic tract, 
LGN, optic radiation, and/or 

occipital lobe

PLR decreased/absent

ERG Normal? (1)

Specific therapy (when possible) (10)

Immune-mediated 
Meningoencephalitis 

Vascular Infectious

Unilateral blindness 

Immune-
mediated Optic 

neuritis

Neoplasia InfectiousVascular 

N
o

Surgery 
(biopsy)

Radiotherapy 
Palliative 

Supportive 
treatment and 

treat underlying 
cause if present 

Y

e

s

Immune-mediated 
Meningoencephalitis (6) 

Bilateral optic neuropathy (2) or optic 
chiasm lesion (3) 

Supportiv
e 

treatment

Serology/PCR if indicated 

Retina (detachment, degenerative, 
inflammatory, oedema, nutritional) (5)
Glaucoma
Optic neuropathy (6) (hypoplasia 
/atrophy/inflammatory, neoplasia)

BLINDNESS

Bilateral blindness

Cornea (oedema , fibrosis, pigmented 
keratitis)
Anterior chamber (hemorrhage, lipid, 
inflammation)
Lens (cataracts, luxation)
Vitreous (hemorrhage, inflammation, 
neoplasia

Clear ocular media N
o

Fundus exam normal? (1)

Y

e
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PLR decreased/absent 

N
o

Y

e

s

Y

e

s

CT/MRI of the head and/or 
CSF

N
o

Systemic hypertension?

Metabolic/Nutritional 
(thiamine deficiency)/ 
Toxic encephalopathy 

(8) 

Congenital 
(Hydrocephalus, 

occipital dysplasia), NCL

Infectious 
(including 

pre-
sphenoid 

bone)

Neoplasia 
(pituitary 

tumors) (7)

Hypertensive 
encephalopathy

Supportive 
treatment and 

treat underlying 
cause if present 

Antimicrobial 
therapy

Surgery 
(hypophysectom

y)
Radiotherapy 

Palliative 

Vascular 

Supportive 
treatment 

and/or surgery 
(14)

Immune-
suppressive 
therapy (12) 

SARDS (5)
Immune-mediated retinitis (5) 

N
o

Specific therapy (when possible) (9)

Y

e

s

Y

e

s

Y

e

s
N
o

CT/MRI of the 
head and/or 

CSF

Supportive 
treatment
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Diagnostic-therapeutic algorithms
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Thank you so much
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