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PURPOSE

• Retrospective study
• Horses examined between February 2019 and December 2021 -

Northern Italy (Lombardia, Piemonte, Liguria, Valle d’Aosta)
• Diagnosis: keratitis
• TF Interferometry with Ocular Surface Analyser, Veterinary setting

(SBM®, Turin, Italy)



• Complete ophthalmic examination
- sedation + auriculopalpebral nerve block
- slit lamp biomicroscopy, tonometry, direct and indirect

ophthalmoscopy
• Interferometry
• Vital staining
• Sampling

METHODS



METHODS - TF Interferometry



METHODS

80 horses

46 horses
included
(4m-32y)

34 horses excluded

Italian Saddlebred horse (n=8)
Pure Arab breed horse (n=6)
American quarter horse (QH) (n=6)
Dutch saddle horse (n=4)
Pure Spanish Breed (n=3)
Holsteiner (n=3)
Belgian Warmblood (n=2)
English Thoroughbred (n=2)
Irish Sport Horse, KPWN, Zangersheide, Argentine horse, Selle
Français, Pure Spanish Breed, Poney, Hannoveraner, Paint (n=1 
each)
Not known breed (n=3)



RESULTS

• Keratitis (n=46)

• Diagnosis: clinical signs - laboratory results - response to treatment 

Infectious keratitis (one bacterial and the others affected by 
fungal disease) (n=14)

Non-infectious keratitis (n=32)- non infected corneal ulcers
- SCCEDs
- IMMK 
- corneal edema



RESULTS

• Screenshots of videos taken during the examination
• Screenshots were taken immediately after blinking
• Dust can fall on the ocular surface mimicking a short BUT



RESULTS - normal eye

Holsteiner, F, 13 yo



RESULTS - non infected corneal ulcer

Pure Spanish Breed, F, 11 yo, OS



Irish Sport Horse, G, 9 yo, OD 

RESULTS - foreign body



Pure Spanish Breed, G, 22 yo, OD (frequent blepharospasm episodes, short BUT)

RESULTS - qualitative alteration of the TF



Not known breed, G, 22 yo, OS

RESULTS - SCCED



Selle français, F, 11 yo, OS

RESULTS - corneal edema



Holsteiner, F, 13 yo, OS

RESULTS - superficial IMMK



Italian Saddle Horse, F, 9 yo, OS

RESULTS - stromal IMMK



Holsteiner, G, 10 yo, OS. Punctate keratitis diagnosed as SEK. Fluorescein and rose bengal positive. Staph. aureus

RESULTS - fungal punctate keratitis



Italian Saddle Horse, F, 10 yo, OD. Corneal ulcer surrounded by punctate keratitis (Aspergillus niger)

RESULTS - fungal punctate keratitis



RESULTS - fungal punctate keratitis

Dutch saddle horse, F, 17 yo, OS



RESULTS - fungal punctate keratitis

Dutch saddle horse, F, 17 yo, OS. Same eye of previous slide, after 3 weeks of antifungal treatment 



Dutch saddle horse, F, 17 yo, OS. Same eye of two previous slides, after 7 weeks of antifungal treatment

RESULTS - fungal punctate keratitis



Purebred Arabian Horse, M, 3 yo, OD. Slight punctate keratitis, no signs of uveitis, rose bengal negative

RESULTS - fungal punctate keratitis



Italian Saddle Horse, G, 17 yo, OD

RESULTS - fungal punctate keratitis



QH, G, 20 yo, OD. Punctate keratitis diagnosed as fungal, negative for laboratory tests

RESULTS - fungal punctate keratitis



QH, G, 20 yo, OD. Same eye of previous slide, after 3 weeks of antifungal treatment 

RESULTS - fungal punctate keratitis



Dutch saddle horse, F, 17 yo, OS. Severe keratitis healing from fungal infection (Aspergillus flavus), 9 days after 
diagnosis and > two weeks of treatment

RESULTS - fungal keratitis



Purebred Arabian Horse, G, 12 yo, OD

RESULTS - fungal keratitis



RESULTS

• A high number of horses was examined by TF interferometry
• Quick, cost effective, non invasive, helpful exam
• The fungal keratitis cases shared the common aspect of TF

interferometry showing ocular surface punctate irregularities,
corresponding to the clinical aspect

• Instead, in the non-infectious cases, the lesions were not visible with
OSA-Vet evaluation

• Fungal keratitis cases (confirmed by healing with appropriate
antifungal treatment or with positive laboratory culture) did not
present these features once the keratitis was resolved



DISCUSSION

• Keratomycosis has a variety of clinical presentations in the horse that
may represent a continuum of lesions (Brooks, 2013)
- tear film disruption
- epithelial micro-erosions
- ulcerations of variable stromal depth
- corneal dissolution and melting
- corneal perforations and subsequent iris prolapse
- stromal abscess
- stromal plaque formation



DISCUSSION

• SEK: microerosions in the epithelium, invasion of the subepithelial
region by fungi

• It may be that the subepithelial lesions seen in the interferometric
images in the present study represent an initial stage of this migration
of fungi towards the deeper cornea, or an extension in amplitude of
the initial lesion

• The punctate corneal lesions might represent dense accumulations of
dendritic cells or leukocytes surrounding antigenic material (eg,
microorganisms, autoantigens) (Ledbetter, 2019)



DISCUSSION

• Clinical signs of iridocyclitis were absent in all eyes affected by SEK
and examined by Brooks (2013). This is noteworthy, as it seems that
not all cases of fungal keratitis (i.e., punctate keratitis) have uveitis as
a distinctive sign, and not all cases are positive to rose bengal staining
(like the case of the 3 yo pure arabian horse)

• TF interferometry could help distinguish / highlight subepithelial
lesions, mostly present in fungal disease



• Evaluation of the ocular surface in horses is important when added to
complete ophthalmic examination

• TF quality deficiency is underestimated in horses
• Fungal keratitis cases had interferometry highlighting punctate lesions
• Punctate IMMK did not have OSA-Vet showing punctate lesions, but

punctate keratitis was visible clinically
• More studies are warranted
• No conflicts of interest

CONCLUSION
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