My cat is blind!

Feline retinal disease

with focus on hypertensive retinopathy

Feline central blindness

Louise Baadsgaard Bruun
DVM, ESE, MS CACS Ophth
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Lecture outline

av Acute blindness
a» Symptoms

a» Neuro-ophthalmology
work-up

av Hypertensive retinopathy
av Feline central blindness
av Caring for a blind cat

a» Take home messages
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Symptoms

av Acute blindness

o Often bilateral (unilateral goes undetected)
a» Change of behaviour

a» Disorientation

v Feline pupil shape in light: vertical split -> sudden
mydriasis -> apparent change in cats

avSympathic nervous system strong in cats -> “fight
or flight” -> Mydriasis
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Important cranial nerves

avCranial nerves with direct relation to the eye
av CNII - N. opticus (afferent)
av CNIIl - N.oculomotorius (efferent/parasympathic)
avCNIV - N.trochlearis (efferent)
av CNV — N. trigeminus (afferent/sensation/(motor)
a» CNVI— N. abducens (efferent)
av CNVII - N. facialis (efferent/parasympathic)
av CNVIII - N. vestibulocochlearis (afferent)

avCNX — N. vagus (symphatic trunk)

A cercbell caugalls

N accossorius X) —

N Pypogossus Xl -

Slatter's Fundamentals of Veterinary Ophthalmology

CONFIDENTIAL Louise Baadsgaard Bruun, DVM, ESE, MS CACS Ophth  2023-03-30




Examination - Vision

av Full history

av Conscious perception of vision - hands off
a» Behavior

av Activity

av Alertness

a» Response to stimuli

a» General clinical exam - the body is attached to the
eyes -> detection of related problems
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Examination - Vision

a» Visually-guided paw placement
v Tracking test, cotton ball -> test each visual field, repeat test
av Laser pointers in feline patients
av Maze test? Often inconclusive in cats
av Menace response (unilateral/bilateral blindness)
avLearned response
avCover the opposite eye
av Avoid touching facial hairs
av» Requires clear ocular media
av Intact N. facials (CN VII) (and N. abducens CN VI)

av |Intact cerebellum

-

avLearned response, kittens will have a positive response at
10-12 weeks of age
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Laser pointer
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Neuroophthalmology - key points

av Eye-brain pathway -> Vision requires functional eyes, optic nerve, optic
tract and visual cortex

av Lesion localization
a» Neuro-opthalmic examination
av |socoria/anisocoria/dyscoria
o PLR
av Direct, ipsilateral pupil
avIndirect, contralateral
av Requires intact/functional iris
av Swinging flashlight test
av Dazzle reflex

a» Corneal and palpebral reflex
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Hight eye

Visual fields ~ Right

Relina

Oplic nerva

Optic chiasm

Oplic tract

Lateral geniculate nucleus

Aftarent pathways
of the pupillary

. . light reflex
Optic radiaticn (projecting to

aretectal nucle))

Visual cortex

Slatter's Fundamentals of Veterinary Ophthalmology
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Table 16-1 | Neuroophthalmic Reflexes and Responses

Light Photoreceptors
Hand motion Photoreceptors

Dazzk Brnght light Photoreceptors

Palpebral Touch lids Touch receptors skin V (Ophth)

Comeal Touch comea Touch receptors V (Ophth)
cOMmnea

Doll’s eve (VOR) Head motion Semicircular canals

Menace respons: Cortical respons -> does not test visual acuity
PLR and dazzle: Subcortical, reflex -> do not test vision

CONFIDENTIAL Louise Baadsgaard Bruun, DVM, ESE, MS CACS Ophth  2023-03-30

Subcortical
ortcal cerebellun

Subcortical
Subcortical
Subcortical

OOM
REM

OOM
OOM
OOM
REM

Extrac

Retract qlobe

cular Maintain line

musSCwes of 3,]'*'

Slatter's Fundamentals of Veterinary Ophthalmology

AniCura E‘




Eye or brain?

o Blind cats with normal PLRs

aw Blind cats with abnormal PLRs

av\/isual cats with abnormal PLRs

avPeripheral blindness

avEye, N. opticus (CNII), optic chiasm or proximal optic tract

avCentral blindness

av Distal optic tract, lateral geniculate nucleus, optic
radiation, cerebral visual cortex
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Visual fields

Retina

Oplic nerva

Optic chiasm

Oplic tract

Laleral geniculate nucleus

QOptic radiation

Visual cortex

True menace negative

Menace positive

Aftarent pathways
of the pupillary
light reflex
(projecting to
oretectal nucle)




av Bilateral blindness in cats: Most common related the eye!

av Lesions in four different locations
1. Opacification of the clear ocular media
2. Failure of the retina to process the image

3. Impediment of transmission or relay of the message
through the visual pathways
(afferent neurons: N. Opticus, Chiasm, Optic tract)

4. Failure of the final processing of the image in the
visual cortex

a» Menace negative but visual?
Problems in the efferent neurons (midbrain, cerebellum,
brainstem, n. facials (CN VII) or n. abduscens (CN VI)
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Ophthalmic examination

a» Adnexa, cornea, AC and iris, lens, vitreous
av Slit lamp
o Fundus

avIndirect ophthalmoscopy, direct
ophthalmoscope, panoptic

a» Tonometry
o U/S

a» ERG in cats? Majority of retinal diseases
will cause visible ophthalmoscopic
abnormalities
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Blind cat with abnormal PLR

a» Retinal detachment o Retinal diseases

a» Glaucoma o Retinal detachment

av Retrobulbar abscess or neoplasia a» Hypertensive retinopathy

av ON trauma a» End-stage inherited retinopathies (PRA)

a» Chorioretinitis

-
(C) , a» Retinal degeneration (Taurin deficiency,
”~
X . y enrofloxacin)
/A R . a» Retinopathy (lvermectin toxicosis)
P e BB

a» Trombocyopenia

o Glaucoma
a» Optic neuritis
a» ON trauma

ar ' Neoplasia (Qptic nerves, optic tracts, optic
ES )]

Acute pn\'t‘n‘.ﬁn;&l hlindness: cnlhrh.llmulngic, neurolowsic, and

magnetic resonanee imaging Aindings in dogy and cats (seven cases) av Central pathOIOgy (intracranial pressure)

Crorae Sanus,” Sergin Trweres, | Merma aer® Torso e el S Artnrd
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Feline uveitis and blindness

av Uveitis causes

a» Chorioretinitis, bilateral -> FIV, FelV, FIP, Toxoplasmosis,
fungal diseases, idiopathic

a» Chorioretinitis uveitis, unilateral -> neoplasia
av Uveitis - complications

a» Cataract (lens depends on aqueous humor for metabolic
support)

av Secondary glaucoma (Obstruction of ICA by cells and
debris, synechia, iris bombé)

o Blindness (Retinal detachment, retinal degeneration)
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1. Quter fibrous layer

Sclera, cornea, limbus

2. Middle vascular layer - Uvea Ciliary body

Anterior: Iris and ciliary body . Choroid
Posterior: Choroid e

Retina

3. Inner neurosensory layer
Retina, optic nerve head (ONH) Cornea

4. Inner optic media

Aqueous humor
Lens
Vitreous

Ref.: Journal of Feline Medicine and Surgery (2009), 11, 167-182
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Hypertensive retinopathy

av Older cats (> 10 years old)

av Sudden bilateral blindness

a» Fixed and dilated pupils, abnormal PLR

a» Retinal detachment, retinal bleeding
av |nitially edema and petechia

a» Hyphema, vitreal hemorrhage

a» Systemic symptoms related to kidney, heart, eye and brain (TOD),
beha(glomerular sclerosis and interstitial fibrosis, hypertrophy of
the left ventricle, intracranial haemorrhage and retinal
detachment).

v 40-65 % of cats with systemic hypertension will develop
retinopathy
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a» Ultrasound of the eye

avRetinal detachment - seagull sign

avEspecially useful in severe corneal edema, hyphema,
cataract ect

CONFIDENTIAL Louise Baadsgaard Bruun, DVM, ESE, MS CACS Ophth  2023-03-30




Ethiology

a» Increased intravascular hydrostatic pressure
av Primary/Ildiopathic systemic hypertension (20 %)
av Often secondary to other disease (80 %)
a» Chronic Kidney Disease (CKD)
av Hyperthyroidism
a» Primary Hyperaldosteronism (PHA)

H d tici HAC
«» Hyperadrenocorticism (HAC) 19-65% of cats with CKD have systemic hypertension

a» Fheochromocytoma Not affected by severity of CKD

av Diabetes mellitus?
10-23% of cats with hyperthyroidism have hypertension
25% normotensive will develop hypertension
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Ocular lesions associated with systemic
hypertension in cats: 69 cases (1985-1998)

Federica Maggio. cvs: Teresa O, DeFrancesce, vvn, cacvin; Clarxe E, Adkins, ovs, cacving
Stefang Plzziranl, oy Brian © Gilger pyvre ms, oacve: Michael G, Davidson, 2w, puevo

Systolic
blood Serum
No. of pressure creatinine BUN Urine specific
P4 Clinical finding cats (mm Hg) (mg/dl) (mg/dl) gravity

14 Hyperaldosteronism 1 230 2.1 40 1.023
p Diabetes mellitus 2 190 = 0 1.8 =05 37 =171 1.022 = 0.010
Hyperthyroidism 5 2231+ 249 1.8 0.2 (4) 43 =49 (4) 1.025 = 0.010 (3)
PIX Chronic renal failure 22 2325 + 40.8 4.4 + 2.4 (20) 88.3 = 106.9 (20) 1.016 = 0.006 (15)
i Mild azotemia 26 240.1 = 398 2.3 = 0.6 (24) 47.2 = 20 (25) 1.022 = 0.010 (15)
adERt Normal renal function 12 230 + 343 1.6 = 0.1 26.4 + 45 1.030 = 0.09 (10)
a 29%

av|diog

Data are mean = SD values. Values in parentheses indicate No. of cats tested, if less than No. of cats in that group.

1

L

ov Bilateral 88% (different severity) -

a» 93% cats were > 10 years of age
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Ocular fundus abnormalities in cats affected by systemic
hypertension: Prevalence, charncterization, and outeome of
treatment

Alessandro Cirla® Michele Drigo® | Valentina Andreani® | Giovanni Barsotti

awm D)D)K ratc

6%
perthyroidism 29%

sved fundus
1ses at the 21-day

'nosis 53% visual

av |ne snorter e periou oi retinal detachment the
better prognosis

av SBP correlated with severity of signs and age
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/
ORIGINAL ARTICLE WIL

Visual outcome in cats with hypertensive chorioretinopathy

Whitney M Young' | Chaowen Zheng® | Michael G Davidson' | Hans D \\'cstcrmc,\'u"

av 38 cats
av 61% cats blind
o 58% eyes regained vision
av 51% in < 3 weeks
a29% in 3 weeks - 60 days
av20% > 60 days
av Complete retinal reattachment in 72% of eyes
a» Amlodipin 0,625 or 0,125 mg

a» Visual eyes at presentation good prognostic indicator!
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Diagnostic work-up

a» Blod analysis
a» CBC, biochemistry, electrolytes

w174
P oBP (mmHg) Category Risk of TOD

av Additional: U/S IR Normotensive Minimal

a» Indirect blood pEEEHEEET Borderline hypertensive Low

av SBP > 160 mmH 160-179 Hypertensive Moderate

av Stress induced . |
o SBP increases Wik Severely hypertensive High

RN RN OBP = systolic blood pressure; TOD = target organ damage Taylor et al
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Blood pressure

g X

S,

T

% s

Taylor etal ** =

-

av» Acclimatisation period in calm quiet room for 10 minutes, owner present
Feliway diffusor. Heart rate?

av Cuff width: 30-40% of the circumference of the extremity (too big -> SBP low, too
small -> SBP high)

a» Reduce bias: Same technique, same person, same equipment, same place (leg, tail)

av 5-7 readings with 1 minute interval

av Discharge first reading

e e A comparison of CAT Doppler and oscillometric
Memoprint machines for non-invasive blood
pressure measurement in conscious cats

Rosanna E Jepson ', Vivien Hartley, Michael Mend|, Sarah M E Caney, David J Gould
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Treatment Hypertensive Retinopathy

a» Manage underlying disease

av Amlodipine (Amodip®) 0,625-1,25 mg/cat SID. If SBP > 200 mmHg use the higher end of the dose range
av |f UPC > 0,4 or persistent hypertension = Telmisartan (Semintra®) 1,5-2,0 mg/kg SID

av ACE inhibitor (Benazepril — Fortekor® 0,25-0,5 mg/kg SID/BID)? Monitor electrolyttes

o Steroids?
% |

Semintia)

Sarg'ml
ral 3000 Yr vals

——e

Semintifa)

ey
vl i bor boads
Ot

~ oy
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Monitoring

av SBP > 200 mmHG and sign of TOD: Reevaluate after 24-72 hours, some cats needs
hospitalisation
a» No sign of TOD: Reexam after 7-10 days - ocular examination, clinical exam, lab

av Goal: SBP 110-150 mmHG

av If SBP > 150-160 mmHG
av Increase dose of Amlodipin - can be doubled up to a maximum of 2.5 mg/cat

av UPC > 0,4 Telmisartan add-on (Semintra® 4 mg/ml or 10 mg/ml)
av ACE inhibitor ?
a» OR consider switching to the alternative drug

a» Reexamination after again after 1 week

av |f SBP <150 mmHg monitor every 3-4 weeks initially and later on 6-8 weeks,
interval can be increased to 3 months
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Prognosis

av SBP elevated -> Risk of Target Organ Disease (TOD)

a» Many cats with severe hypertensive retinopathy and complete retinal
detachments and/or intraocular haemorrhage -> irreversible damage

a» Severe hyphema can lead to glaucoma

a» Pathology not associated with an impaired menace response or abnormal PLR
-> better prognosis for vision

av Early diagnosis and treatment of elevated SBP!
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av Geriatric cats - base-line in young cats?

av Always SBP measurement in kidney disease (IRIS staging) and
hyperthyrodism

ISFM Consensus Guidelines on the Diagnosis and
Management of Hypertension in Cats

P 9 ’ ' ' - - . 2
Samantha S Taylor ', Andrew M Sparkes *, Katherine Briscoe 2, Jenny Carier =,

Salva Cervantes Sala *, Rosanne E Jepson ® Brice S Reynolds ® Brian A Scansen

J Vet atarn Med, 2018 Now-Dec:; 32(6): 12031822, PMCIC: PMCE271379
Publisied cnlne 2018 Col 24, doc 101110 ar 15839 SNMID: Jgsanss

ACVTM consensus statement: Guidelines for the identification, evaluation, and
managermnent of systemic hypertension in dogs and cats

Mark ). Acieno® ' Scot: Brown, ? Amanda E Ca aman, * Roeanpa | |Fﬁ=."|,;‘ Mark Panich, ! Rahec:

and Harpel M, Svne *
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Blind cat with normal PLR

avBlind cats with PLR - localization
Right eye av Distal optic tract
o LGN

av Optic radiations

Visual fields

Relina \ a» Cerebral visual cortex

Oplic nerve

Optic chiasm av Blind cats with PLR - Causes

a» Contusion, edema (following trauma,
postictal/anesthesia, neoplasia)

av Multifocal CNS disease (FIP)

Optic tract

Lateral geniculate nucleus

Aftarent pathways 4v POISonlngS
of the pupillary
) - light reflex
QOptic radiation (projecting to
aretectal nucle) .
o Neoplasia

Visual cortex N \ / av |nfarction

av Toxoplasma granulomas
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Blind cat with normal eye exam - Work-up

av Neurologic examination

7 e -
e
4

av Blod and urine test
av Advanced imaging - CT/MRI

av CSF analysis

:

av Post-retinal blindness as the only neurologic deficit in cats are rare!

Look beyond the eyes
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' datvan Med! 200307 850855

Feline Imtracranial Neoplasia: Retrospective Review of 160 Cascs
(1985-2001)

a» Mean

av 16/1€ ~ rtic Resonance Imaging

& Prima . . _ all): l'"anﬁrmcd Neuoralogic
. tonitis

o Most

av Pituit
PLR af

M:chaek, ALR. Fraser, and E. Beltran

(‘\ R,

ctable brain

Vetronary Lopdchaduolers (2000 L5, 5, 07518

Acute postretinal blindness: ophthalimo /2 4)

magnetic resonance imaging findings i

Crering Seros* Sorpin Rz ras t Marra Lo Terew B With decreased to
25%.

\
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Evaluation of maxillary arterial blood flow in anesthetized cats
with the mo: T e

W. Ludders*

External carot
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I and submaximal mouth opening with mouth gags in cats:
ions far maxillary artery bload flow

Flores **', PV, Scrivami ™', E. Loew ”, CA. Gleed °, | W, Ludders *

mouth gags can result in cerebral ischemia ->
X normal.

xries main source of blood supply to the retinae, brain,
er ear in felines

1 gags generate constant force after placement ->
soft tissues between the mandible and the tympanic
ression of makxillary artery.

1 gags -> safer. But even a 42 mm plastic gag (size of a

- 1 cat with abnormal bloodflow
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Contralateral optic neuropathy and retinopathy associated with
visual and afferent pupillomotor dysfunction following enucleation
in six cats

David Donaldson,* Maran Matas Riera,* Andrew Holloway,® Elsa Beltant and Keith C. Barncue*

av Mydriasis and/or visual deficits noted immediately following enucleation

a» Absent or incomplete PLR

sions progressive ONH and

n could not be identified

chiams injury

acilitate ON ligation is

-al eye!
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Optic nerve atrophy
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Caring for a blind cat

a» Sudden blindness -> Stressed and confused

a» Gentle handling and reassurance

o At the vet: Quiet area, examination wrapped in a towel? Spoken to on approach
av At home:

a» Confine in one room initially, spread out the placement of food, water, bed
and litter tray

av Gradually increase living area and permanent placement of litter tray ect
av Safe garden, outdoor enclosure

av Safety - block windows, fireplace ect

av Low chair/ramp to access to favourite high resting places

av Scratching post and attention to claws

av Companionship

av Toys with bells or rattles, squeaking mice
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Take home message

1. PLR does not test vision

2. Measure SBP in cats with CKD,
hyperthyroidism and in older cats > 10
years

3. Avoid using mouth gags during dental
procedures
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Questions?

Time for coffee...
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