
Ophthalmic diagnostic tests workshop
TONOMETRY

CORNEAL DIAGNOSTICS



Tonometry; theory
YOUR BEST INDICATOR OF INTRAOCULAR DISEASE
ESTIMATING IOP 
MEASURING IOP



IVC EVIDENSIA

IOP: Balancing aqueous production & drainage
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IVC EVIDENSIA

What causes high IOP?

Anatomy & technique ïbeware false +ves
in small brachyôs.

Primary Glaucoma (PLA) #1 (14 breeds)

Secondary Glaucoma
Lens induced uveitis (cataract) #2
Lens luxation #3
Uveitis  #4
Neoplasia #5
Trauma ïrare
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What causes low IOP?

Å Uveitis ςreduced production

Å Corneal perforation



IVC EVIDENSIA

Tonometrictechnologies



Rebound Tonometry: Tonovet



Rebound Tonometry: Tonovet



IVC EVIDENSIA

Indentation tonometry: ShiotzTonometer



IVC EVIDENSIA

Indentation tonometry: Cotton bud

Å Apply topical local anaesthetic

Å Gentleindentation of the eye at 
or just caudal to the limbus 
allows an estimateof intra-
ocular pressure to be made.



IVC EVIDENSIA

Applanation tonometry: Tonopen
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Applanation tonometry: IOP Vet





Tonometry; theory
SHIOTZ
IOP VET
TONOVET
COTTON BUD INDENTATION



IVC EVIDENSIA

Tonometry



Corneal diagnostics
UNDERSTAND ANATOMY
APPRECIATE & INVESTIGATE THE TEAR FILM
FLUOROSCEIN AS A DIAGNOSTIC TOOL
CORNEAL SAMPLING



Corneal anatomy



Corneal anatomy

Epithelium

Basement membrane

Stroma

Basement membrane 
(Descemetôs)

Endothelium



Corneal anatomy

Tear film

Epithelium

Basement membrane

Stroma

Basement membrane 
(Descemetôs)

Endothelium

NB epithelial microvili

cf gut epithelial cells



Above:

The normal tear film is semi -solid gel which sticks to the anterior epithelial 

microvilli.

Right:

The tear film thickens at the ventral edge of the cornea where the lid margin 

meets the cornea to form the lacrimal lake.



What part of the tear 
film can we see ?



What part of the tear 
film can we see ?

Åά¢ŜŀǊ ferningέ

ÅLong mucin molecules affect 
pattern of salt precipitation in 
a drying tear film sample.
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What part of the tear 
film can we see ?

Meibomian lipid on top of the 
tear film.

Image taken with oblique 
lighting and a smart phone with 
macro lens.
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Anterior corneal health: Corneal reflectance

· Tear film function

¹ Lipid

¹ Aqueous

¹ Mucin

· Epithelium

· Basement membrane

· ñThe corneal reflexò

· Corneal reflex unaffected by stromal 
disease unless corneal contour affected.
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Corneal reflectance
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Corneal reflectance

Corneal reflex: 

is it normal?

Lacrimal lake:

is it present?

Is it overfull?

Discharge: 

Mucus? Think 

tear film abnormality



I V C  E V I D E N S I A

Corneal reflectivity & transparency



Posterior corneal health: Transparency

ÅñWhy is the cornea clear and 
the sclera white?ò

Å Transparent tear film and 
epithelium

ÅRegular arrangement 
stromal fibres ïslow 
turnover, relative dehydration

ÅAbsence blood vessels, 
simple cellular structure

ÅRelative dehydration  -
functional endothelium

Å Transparent endothelium



Ophthalmic stains; theory
HOW TO USE

STAINING PATTERNS



1% Fluorescein

Tim Knott Rowe Referrals
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Tim Knott Rowe Referrals
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False staining: flush early, low concentrations

Flushing reduces false positive stain False positive stain after delayed flushing



IVC EVIDENSIA

Rose Bengal

·Stains

·abnormal epithelial cells 

·Mucus

·Stroma & BM

·Anterior epithelial disease

·Squamous cell carcinoma

·early KCS

·FHV

·(Stings)



Ophthalmic stains; theory
HOW TO USE

STAINING PATTERNS



Nasolacrimal duct patency: ñJones testò
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Using Fluorescein to see the tear film

Å Lacrimal lake highlighted 
by stain.

Å Stain dissolved readily in 
the tear film but less 
obvious without 
ǎǘƛƳǳƭŀǘƛƴƎ ƛǘΩǎ ŦƭǳƻǊŜǎŎŜƴǘ 
properties.



IVC EVIDENSIA

Using Fluorescein to see the tear film: Fluorescence



IVC EVIDENSIA

Using Fluorescein to assess tear film adherence.

Åά¢ŜŀǊ ŦƛƭƳ ōǊŜŀƪ ǳǇ 
ǘƛƳŜέ ƻǊ ¢C.¦¢

Å Single drop Fl stain 
in lacrimal lake.

Å Blink & then hold 
lids open.

Å Measure time to 
first appearance of 
break in confluent 
tear film (black 
streak or spot)

Å Normal >10secs
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/ƻǊƴŜŀƭ ǳǇǘŀƪŜΥ {ƘŀǇŜΚ [ƻŎŀǘƛƻƴΚ bŜǾŜǊ Ƨǳǎǘ άǳƭŎŜǊέ
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No stain 
migration

Dense central 
staining

Superficial

Limited stain 
migration 

highlights under 
run epithelial 

edges.

Indolent

Very dense 
staining.

Stain migration.

Deep



No central 
staining.

Walls of ulcer 
stain densely.

Stain migration.

Descematocoele

ωStain migration
ω+/- Siedel positive
ω+/- Fluroscein in 

aqueous

Perforation

ωSiedel positive.
ωClear aqueous 

seen within 
surface 
fluroscein.

Siedel test
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Fluorescein ςseidel test
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Fluorescein ςseidel test



Corneal sampling
CYTOLOGY - DEFINING PATHOLOGY

CULTURE ςTREATMENT SELECTION
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Corneal cytology: indications

Å Consider in all corneal ulcers

Å Deep ulcers ςwhere safe

ÅWhenever corneal infiltrate

Å Proliferative disease

Å Infectious disease PCR 
Å Cats 

Å FHV

Å Mycoplasma
Å Chlamydophila

Å FCV

Å Horses EHV

Å Infectious disease cytology ςbacteria & fungi


