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Keratoconjunctivitis sicca (KCS) is a common ocular disease seen in dogs, and the management of 

the disease may prove to be challenging. The aim of this study was to analyse clinical cases of KCS 

in the Small Animal Clinic of Estonian University of Life Sciences regarding the breed, age, and sex 

of the affected dogs, the analysis of the diagnostic methods and treatment options utilised, and finally 

making recommendations for the management of dogs with KCS.  

The study data was collected from the Small Animal Clinic of Estonian University of Life Sciences 

patient database. The patient population consisted of 45 canines which were treated for KCS at the 

clinic from 2017-2022. There were 23 different breeds of dogs included, with Yorkshire terrier being 

most frequent (17.8%). There was no relationship found between the age groups (young, middle, and 

senior age; p = 0.989), sex (p = 0.837) and the summed Schirmer tear test (STT) results from both 

eyes. 60% of the study population was affected by KCS bilaterally and in these patients the summed 

STT result from both eyes was significantly lower than in unilaterally affected patients (p = 0.011 and 

p = 0.002 in left and right affected eye respectively). The STT results increased significantly from the 

initial visit to the second control in both eyes (left eye p = 0.013, right eye p = 0.002), with STT 

increasing more in the left than in the right eye.  

According to the findings, the most commonly applied treatment of eye cleansing, artificial tear 

replacers and topical cyclosporine A (CsA) seem to be effective in the management of KCS in the 

majority of the dogs in this study population. 
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Kuiv keratokonjunktiviit (KCS) on koertel sageli esinev silmahaigus ja selle haiguse ravi võib osutuda 

väljakutseks. Käesoleva töö eesmärgiks oli analüüsida KCS kliinilisi juhtumeid Eesti Maaülikooli 

Väikeloomakliinikus haigestunud koerte tõu, vanuse ja soo osas, analüüsida kasutatud diagnostika 

meetodeid ja ravivõimalusi ning koostada soovitused KCS-ga koerte raviks. 

Uuringu andmed koguti Eesti Maaülikooli Väikeloomakliiniku patsientide andmebaasist. Patsientide 

populatsioon koosnes 45 koerast, keda raviti kliinikus KCS-a tõttu aastatel 2017–2022.  

Uuringus oli 23 erinevat tõugu koera, kusjuures Yorkshire'i terjer oli sagedamini esindatud (17.8%). 

Koerte vanuse kategooria (noor, keskmine vanus ja vanem; p = 0.989), soo (p = 0.837) ning 

summaarse Schirmeri pisaratesti (STT) tulemuste vahel seost ei leitud. KCS esines kahepoolselt 60% 

uuringupopulatsioonist ja nendel patsientidel oli mõlema silma summaarne STT tulemus oluliselt 

madalam kui ühepoolselt tabandunud patsientidel (p = 0.011 ja p = 0.002 vasakus ja paremas silmas). 

STT tulemused suurenesid oluliselt järgmisel kontrollil (vasak silm p = 0.013, parem silm p = 0.002), 

võrreldes esialgse visiidiga mõlemas silmas, kusjuures STT suurenes vasakus silmas rohkem kui 

paremas silmas. 

Tulemuste kohaselt, KCS-i ravis enamikul selle uuringupopulatsiooni koertel osutus tõhusamaks 

kõige sagedamini kasutatav ravi silmapuhastusega, pisaraasendajatega ja paikse tsüklosporiiniga 

(CsA). 

 

Märksõnad: Kuiv keratokonjunktiviit, koerte silmahaigused, pisarasüsteem, Schirmer pisaratest, 

tsüklosporiin A 
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INTRODUCTION 

The condition referred to as keratoconjunctivitis sicca (KCS), ‘dry eye syndrome’, is a common 

ophthalmological condition seen in dogs. The disease causes an inflammation of the cornea and 

conjunctiva, due to tears being evaporated markedly from the ocular surface or the amount of 

tears being secreted is reduced (Berdoulay et al., 2005; De Almeida et al., 2009; Bittencourt et 

al., 2016). The desiccation of the cornea leads to hyperaemia of the conjunctiva, corneal 

ulcerations, keratitis, pigmentation changes and neovascularisation. Secondary bacterial 

infections to the affected eye(s) are not uncommon (Grahn et al., 2014). Numerous conditions 

and medicinal agents can cause a decrease in the lacrimal secretions, and certain dog breeds are 

at a higher risk for obtaining KCS (Sanchez et al., 2007).  

KCS is diagnosed based on the characteristic clinical symptoms seen in the patient, fluoresceine 

staining and by a decrease in tear production (Klauss et al., 2007; Grahn et al., 2014). A 

Schirmer tear test (STT) is used to evaluate the tear production. The STT filter paper strip is 

held in position at the ventral conjunctival fornix for 60 seconds (Visser et al., 2017). In a 

normal canine patient, the value is >15 mm/min. A value of 11-14 mm/min indicates a 

subclinical KCS, while values 6-10 mm/min are indicative of moderate KCS in a patient. 

Readings of ≤5 mm/min demonstrate a severe KCS. It is also necessary to evaluate the cornea 

for possible ulcerations, which can be achieved by using fluoresceine staining (Grahn et al., 

2014).  

The treatment of KCS is composed of different topical medications. An important part of the 

treatment protocol is the use of artificial tear replacers, which must be placed frequently (Gilger 

et al., 2012; Grahn et al., 2014). The stimulation of lacrimation is achieved by a variety of 

different medicinal agents, with cyclosporine A (CsA) being used most widely and which may 

be required as a life-long treatment (Bittencourt et al., 2016). Adjunctive treatment with topical 

corticosteroids, antibiotics and mucolytics may be indicated as a part of the treatment regimen. 

In some patients, surgical treatment by parotid duct transposition (Grahn et al., 2014) or punctal 

occlusion can prove to be helpful (Williams, 2002).  

As there are plenty of different treatment options, in both choosing of the medical treatment 

and possible surgical treatments, for KCS, this can be overwhelming to a general veterinary 

practitioner. The aim of the study is to collect and analyse clinical cases of KCS in the Small 

Animal Clinic of Estonian University of Life Sciences from years 2017-2022, regarding the 
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breed, age, and sex of the dogs. In addition, the study aims include analysing the diagnostic 

methods, treatment options and making recommendations for the management of dogs with 

KCS based on 45 clinical cases.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



9 

 

1. LITERATURE REVIEW 

1.1.  Physiology of tear production and drainage 

The lacrimal system and its tear production functionality is crucial for the cornea of the eye to 

stay healthy and function normally. The lacrimal gland, canaliculi, sac, and glands of the third 

eyelid and nasolacrimal duct make up the lacrimal apparatus. The production of tears and their 

secretion and removal is made possible by these structures (Liebich et al., 2014), whereas the 

precorneal tear film provides lubrication and moisture to the cornea and conjunctiva. In 

addition, the precorneal tear film serves nutrients, such as oxygen and glucose to the cornea, 

and eradicates external irritants and waste from the surface of conjunctiva and cornea. 

Furthermore, it maintains a healthy bacterial flora on the ocular surface (Gum and MacKay, 

2014; Samuelson, 2014).   

 

1.1.1. Precorneal tear film 

The precorneal tear film can be separated into three layers: oily superficial layer, aqueous 

central layer, and a glycoprotein layer. The superficial layer can be referred to as the lipid layer 

as it is thin and oily. This layer aids in the prevention of tear film overflow and evaporation. 

The tarsal or meibomian gland is responsible for the production of this layer (Gum and MacKay, 

2014; Hartley, 2014; Samuelson, 2014).  

The aqueous central layer is made from the secretions by the lacrimal gland and gland of the 

third eyelid. This layer is the thickest structure of the tear film. It is mostly made of water, but 

contains proteins, glucose, glycoproteins, mucins, urea, and inorganic salts in addition (Gum 

and MacKay, 2014). Damage to the lacrimal gland and lacrimal gland of the third eyelid can 

lead to the development of KCS, as they are mostly responsible for the formation of the middle 

layer (Zwingenberger et al., 2014).  

In the conjunctival epithelium there are goblet cells, which produce the mucin of the deep 

glycoprotein layer (or mucin layer). Mucin production can be stimulated by neural, immune, or 

mechanical stimulation or by histamine (Gum and MacKay, 2014). This layer is attaching the 

tear film on to the cornea (Liebich et al., 2014). In Figure 1 is an illustration of the canine 

precorneal tear film layers. 
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Figure 1. Illustration of the canine precorneal film layers. Adapted from Hartley, 2014. Image 

by Ella Jauhiainen.  

 

1.1.2. Tear flow 

Lacrimation and tear flow is categorised into basal and reflex tears. Basal tears are being 

constantly produced when the lacrimal system is working normally, while reflex tears are 

produced with stimulation from external irritants/stimulants or due to diseases of the eye or 

sinus. In humans two more categories are noted: tears stimulated by emotions and drug-induced 

tears (Gum and MacKay, 2014). 

The precorneal tear film is actively evaporating from the ocular surface. In addition to 

evaporation, tears and the tear film are drained through the nasolacrimal system. Blinking of 

the eye moves the tears into the medially located lacrimal puncta, after which tears travel to the 

canaliculi that open into a lacrimal sac (Gum and MacKay, 2014; Samuelson, 2014). From the 

lacrimal sac, the tears flow through the nasolacrimal duct, which open into the nares (Liebich 

et al., 2014). In Figure 2 is demonstrated the parts of the eye and structures belonging to the 

lacrimal system, including glands of the lacrimation system. 
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Figure 2. Parts of the dog eye, lacrimal system, and glands. Photo and illustrations by Milla 

Jauhiainen. 

 

1.2.  Aetiology of KCS 

KCS is commonly encountered in dogs and can be referred to as the ‘dry eye syndrome’ 

(Bittencourt et al., 2016), as the formation of the aqueous portion is lacking or reduced in the 

tear film of the eye, which results in the drying of the eye surface. Either the production or 

secretion of tears is insufficient, or the tears are evaporated excessively from the surface (De 

Almeida et al., 2009). With KCS, the lack of tears and dryness of the eye causes an 

inflammation of the cornea and conjunctiva leading to subsequent corneal pigmentation and 

ulceration. There are several different aetiologic backgrounds for KCS in dogs, such as 

congenital, immune-mediated, neurogenic, iatrogenic, drug-induced, infectious, metabolic and 

radiation therapy induced (Berdoulay et al., 2005; Bittencourt et al., 2016).  

In studies based in the UK, KCS is most frequently seen in breeds such as the English cocker 

spaniel, West Highland White Terrier (WHWT) and Cavalier King Charles spaniel (CKCS). 

On the other hand, studies based in the USA also include breeds such as Lhasa apso, English 

bulldog, Shih tzu, pug and Pekingese (Sanchez et al., 2007). In brachycephalic breed dogs, due 

to the breed typical eye conformation (lagophthalmos), drying of the cornea may be seen due 

to tears being unable to cover the surface of the eye uniformly (Hartley, 2014).  
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There is contradicting study results found on if there is a true sex predisposition to KCS. O’Neill 

et al. (2021) did not find in their study any association between sex and KCS. On the other 

hand, Sanchez et al. (2007) presented in their study that KCS was seen more commonly in 

females than in males. Below in Figure 3 has been gathered information on possible 

predisposing and risk factors that may contribute to the development KCS and their adjunctive 

eye conditions. Information was combined from two studies based in the UK, Sanchez et al. 

(2007) and O’Neill et al. (2021).  

 

 

Figure 3. Presented are possible studied predisposing and risk factors for KCS in dogs based 

on two studies conducted in the UK (Sanchez et al., 2007; O’Neill et al., 2021). CKCS – 

Cavalier King Charles spaniel. KCS – Keratoconjunctivitis sicca. WHWT – West Highland 

White Terrier. 
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1.2.1. Congenital KCS 

It has been found that certain dog breeds have a genetical tendency to obtain KCS, which causes 

the dogs to have alacrima. It has been suggested that alacrima is instigated by the hypoplasia or 

aplasia of the lacrimal gland, which in order causes a reduced tear production. This form of 

KCS can be seen in terriers, such as the Yorkshire terrier (Herrera et al., 2007; Westermeyer et 

al., 2009; Hartley, 2014). In addition to the breed being predisposed for congenital alacrima or 

hypoplasia of the lacrimal gland, Herrera et al. (2007) found out in their study that females were 

more affected than males and the onset was seen at a young age. Congenital aplasia is frequently 

seen as a severe lack of tear production with only one eye being affected and the treatment is 

challenging (Herrera et al., 2007). 

CKCS dogs can be affected by a congenital syndrome of KCS, which is KCS concurrently with 

ichthyosiform dermatosis. The condition may be seen in the affected dogs as a rough or curly 

coat, which is why it is also referred to as “dry eye and rough/curly coat”. In non-affected CKCS 

puppies the coat is silky, whereas in puppies affected the coat is seen as crimped and curly. In 

the affected adult dogs, the coat is frizzy, and scaling can is observed on the back. In addition, 

there are abnormalities in the footpads and nail growth (Hartley et al., 2012; Hartley, 2014). 

The treatment for this syndrome is generally unsuccessful and warrants a grave prognosis 

(Hartley et al., 2012).  

 

1.2.2. Immune-mediated KCS 

Immune-mediated dacryoadenitis, which is the immune-mediated inflammation and thus 

subsequently damaged lacrimal glands, is the most frequent form of KCS seen in dogs (Herrera 

et al., 2007; Grahn et al., 2014). The immune-mediated KCS tends to affect both the eyes with 

an adult onset (Herrera et al., 2007). This form of KCS is encountered more frequently in 

English cocker spaniels, English bulldogs, WHWT, English springer spaniels, Lhasa apsos and 

Toy poodles (Hartley, 2014). 

Lacrimal gland histopathology from patients with suspected immune-mediated KCS have 

shown infiltration by lymphocytes and antibodies being distributed to the nictitans and lacrimal 

gland (Ofri et al., 2009). Tear production is then disrupted by the lacrimal gland destruction 

due to the inflammation experienced (Hermida-Prieto et al., 2021). The immune-mediated 

background to KCS is also suspected due to a demonstrated tear production stimulation and 
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alleviation of inflammation with the use of immunomodulating medicinal agents, such as CsA 

(Ofri et al., 2009). Medicinal agents such as tacrolimus and pimecrolimus have also been 

studied in the treatment of immune-mediated KCS, and have shown promising results 

(Berdoulay et al., 2005; Nell et al., 2005; Ofri et al., 2009). 

 

1.2.3. Neurogenic KCS 

The autonomic nervous system is responsible for the control of tear production. Lesions in the 

efferent pathway of lacrimation causes a decrease in tear production, which further leads to 

KCS development. Neurological signs and conditions may be found concurrently with 

neurogenic KCS depending on the site of the lesion, such as Horner’s syndrome (Matheis et 

al., 2012). Galley et al. (2022) found out in their study of neurogenic KCS, that 53% of the 

neurogenic KCS patients with ipsilaterally dry nose had neurological deficits. These included 

Horner’s and peripheral vestibular syndrome and paralysis of the facial nerve. They had found 

a structural lesion with advanced imaging in most of these cases, the others were considered 

then to be idiopathic.  

Commonly, neurogenic KCS is accompanied by an ipsilaterally dry nose. A patient is diagnosed 

with neurogenic KCS if they are unresponsive to the conventional medical treatment protocol 

for KCS or if the patient suffers from an acute unilateral KCS that may or may not be 

accompanied by an ipsilateral dry nose (Matheis et al., 2012). Treatment of neurogenic KCS 

may be effective with pilocarpine given orally and can be combined with CsA or tacrolimus in 

order to increase tear production, tear film stabilisation, and alleviating corneal pigmentation 

and vascularisation (Galley et al., 2022).  

 

1.2.4. Iatrogenic KCS 

It has been stated that iatrogenic KCS can develop in a patient undergoing the surgical 

correction or removal of a prolapsed gland of the third eyelid. In addition, if the prolapse is not 

corrected, it can lead to KCS (Sanchez et al., 2007; Grahn et al., 2014). Although recent 

contradictory study findings have been recorded on this topic. A study by Hussein et al. (2022) 

concluded that the surgical removal of the nictitans gland or the third eyelid does not in fact 

cause KCS. Although in their study the surgical removal of these structures did reduce tear 
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production significantly in three weeks after the surgery, the tear production increased over 

time into baseline measurements. The results potentially suggest a need for artificial tear 

substitutes in the post-operative phase. However, the dogs were monitored for seven months 

after the surgery, indicating that a longer follow-up time may be necessary. These findings were 

supported by a study by Saito et al. (2001) demonstrating that the removal of third eyelid did 

not cause apparent signs of KCS in the follow-up time of a year, although it did affect the tear 

quality and stability. 

 

1.2.5. Drug-induced KCS 

Drug-induced KCS may be either short-term or long-term. Short-term KCS can be caused by 

medicinal agents such as atropine, sedatives and local or general anaesthesia (Klauss et al., 

2007), whereas long-term KCS can be caused by the usage of systemic sulphonamides (Grahn 

et al., 2014). After the discontinuation of the causative agent, the effect of lowered STT and 

subsequent KCS is commonly reversible (Sanchez et al., 2007), although in case of long-term 

administration the effect may be irreversible (Hartley, 2014).    

In a study conducted by Soontornvipart et al. (2003), the use of medetomidine-buprenorphine 

premedication decreased tear production to STT 0 mm/min in 30 minutes of sedation. The STT 

was not measured afterwards in order to compare resolution in tear production. On the other 

hand, Herring et al. (2000) demonstrated that STT readings following general anaesthesia were 

significantly lower than prior to anaesthesia and this effect may last 24 hours. In addition, dogs 

which had received anticholinergic agents had a lower STT reading than dogs that did not 

receive these agents.   

Barsotti and Vezzosi (2016) investigated a single case of immune-mediated KCS, which had 

become worse with the use of systemic atenolol. The English cocker spaniel patient was treated 

successfully with topical CsA and artificial tear drops. The dog was later diagnosed with 

pulmonic stenosis and systemic atenolol treatment was begun. The KCS signs exacerbated after 

atenolol was started, and after the interruption of atenolol treatment, the ocular signs were under 

control again. This case report suggests that beta-blocker therapy may interfere with tear 

production, especially in patients with pre-existing KCS.  
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1.2.6. Infectious causes for KCS 

Canine distemper virus (CDV) is a potentially fatal disease in dogs, but preventable by 

vaccination. In addition to the gastrointestinal, neurological, and respiratory symptoms it 

causes, CDV can cause temporary or permanent KCS in dogs. The virus causes a reduction in 

tear production by damaging the lacrimal glands. It has been suggested that non-infectious and 

CDV-induced KCS have a similar pathophysiology (De Almeida et al., 2009). Perhaps owing 

to the fact that there are vaccinations in the market against CDV, there is no specific treatment 

and a high mortality rate with the disease (Wu et al., 2017) there is a lack of research on 

management and prognosis of KCS in patients with concurrent CDV.  

Canine leishmaniosis is a severe systemic illness, which is caused by the parasite Leishmania 

infantum. Ocular signs are more commonly accompanied by the generalised signs of 

leishmaniosis, which include lymphadenomegaly, epistaxis, dermatological lesions, and muscle 

wasting (Naranjo et al., 2005). Naranjo et al. (2005) reports that the prevalence of dogs with 

leishmaniosis and KCS is ranging from 2.8-26.83%. In the study conducted by Naranjo et al. 

(2005), it was found that in their research the pathogenic mechanism behind leishmania causing 

KCS is due to the accumulation of filtration around the lacrimal gland ducts causing 

obstruction. In a later study by Naranjo et al. (2012) it was discovered that samples taken from 

the meibomian gland, nictitating membrane gland and main lacrimal gland in dogs with ocular 

signs had a higher parasitic load comparing to the dogs that did not have ocular signs.   

Peña et al. (2000) had studied the occurrence and prognosis of ocular conditions with 

leishmaniosis. 24.4% of infected patients had concurrent ocular signs, from which only 2.8% 

had KCS, 31.4% had keratoconjunctivitis and the most prevalent ocular lesion was anterior 

uveitis by 42.8%. The patients were treated with per os (PO) allopurinol and subcutaneous (SC) 

N-methylglucamine antimoniate. Ocular inflammation was managed with topical anti-

inflammatories (0.1% dexamethasone/1% prednisolone acetate) and topical antibiotics. The 

three cases (2.8%) of KCS had experienced improvement however requiring an extensive 

period of treatment. 50% of the patients suffering from any of the ocular conditions had 

improved or resolved with the medication, indicating according to the researcher a favourable 

prognosis.   
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1.2.7. Metabolic causes for KCS 

Diabetes mellitus is associated with numerous complications in the canine patient, which 

includes ocular diseases. KCS is only one of the several known ocular diseases that is associated 

with diabetes mellitus. It is suggested in the diabetic canine patient the hyperglycaemia is 

causing nerve damage, which decreases corneal sensitivity. The hyperglycaemia further alters 

metabolism and causes vascular changes leading to nerve damage. As the sensitivity in the 

cornea is reduced, it subsequently leads to a decreased production of reflex tears and a lower 

reading on the STT (Miller and Brines, 2018). 

In addition to diabetes mellitus affecting tear production, hypothyroidism and 

hyperadrenocorticism can have a similar impact. Williams et al. (2007) demonstrated in their 

study that patients suffering from diabetes mellitus, hypothyroidism and hyperadrenocorticism 

have a significantly decreased tear production. The possible pathogenesis behind 

hypothyroidism and hyperadrenocorticism is yet still unclear, but it is recommended to measure 

STT values in these patients.  

 

1.2.8. Radiation therapy induced KCS 

In small animals, radiation therapy can be used in the treatment of different tumours. Radiation 

therapy that is used on tumours in the animals’ head may cause ocular complications acutely or 

later in life. In cases of brain, nasal and paranasal tumours, which have been treated with 

radiation therapy as a curative or palliative therapy, ocular complications are seen in both cases. 

Ocular complications seen shortly after curative or palliative radiation therapy include 

conjunctivitis, ulcerative keratitis, KCS, and blepharitis, with conjunctivitis being most 

commonly occurring. Late effects were mostly seen in curative therapy, which included KCS, 

cataract, keratitis, and retinal atrophy as ocular effects (Pinard et al., 2012). In a study conducted 

by Hunley et al. (2010), an intensity modulated radiation therapy method was used in the 

therapy of different tumours. In the radiation treatment of tumours, the ocular complications 

were only seen unilaterally, affecting the ipsilateral eye to the tumour.  

The pathology behind as to why radiation therapy may induce KCS in canine patients, is the 

impairment that the radiation causes to the lacrimal and meibomian glands of the eye. The 

damage to these glands causes tear deficiencies leading to the dryness of the cornea. The 

damage to the glands may be permanent, depending on the treatment intensity. Treatment of 
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KCS in these cases consists of using artificial tear replacements and CsA or tacrolimus (Pinard 

et al., 2012). Below in Table 1 are summarised the most encountered forms of KCS including 

radiation therapy induced KCS. In addition, the commonly recommended treatment methods 

and the prognosis or treatment response is mentioned according to literature. 

 

Table 1. Most common treatment methods applied and the prognosis or treatment response for 

the most encountered forms of KCS 

Aetiology Subcategory Treatments suggested 
Prognosis/treatment 

response 

 

 

 

Congenital 

Congenital 

alacrima 

Artificial tear drops and 

parotid duct transposition 

(Herrera et al., 2007) 

Warranted due to poor 

response to treatment with 

lacrimostimulants (Herrera et 

al., 2007) 

 

Congenital KCS 

and ichthyosiform 

dermatosis 

Artificial tear drops 

Cyclosporine A 

Tacrolimus 

(Hartley et al., 2012) 

 

Poor (Hartley et al., 2012) 

 

Immune-

mediated 
 

Artificial tear drops (Gilger 

et al., 2013) 

Cyclosporine A (Moore et 

al., 2001) 

Tacrolimus (Berdoulay et al., 

2005) 

Pimecrolimus (Ofri et al., 

2009) 

Varied response to treatment 

Ofri et al. (2009): 60% 

responded to pimecrolimus 

and 50% to cyclosporine A. 

Berdoulay et al. (2005): 83% 

responded to tacrolimus 

 

Neurogenic  

Artificial tear drops 

Pilocarpine with or without 

cyclosporine A or tacrolimus 

(Galley et al., 2022) 

Moderate to good due to self-

limiting potential (Matheis et 

al., 2012) 

Drug-induced 

Short-term 

(general 

anaesthesia) 

Artificial tear drops (Herring 

et al., 2000; Hartley, 2014) 

After 24 hours of general 

anesthesia STT was back to 

baseline (Herring et al., 

2000) 

 

Metabolic Diabetes mellitus 

Artificial tear drops 

Cyclosporine A alone or with 

tacrolimus (Miller and 

Brines, 2018) 

Early treatment may warrant 

a successful treatment for 

patients with concurrent 

metabolic diseases (Williams 

et al., 2007) 

Radiation 

therapy 

induced 

 

Artificial tear drops 

Cyclosporine A with or 

without tacrolimus (Pinard et 

al., 2012) 

Depending on radiation 

intensity (Pinard et al., 2012) 

KCS – Keratoconjunctivitis sicca; STT – Schirmer tear test 
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1.3.  Clinical signs 

The clinical presentation and signs of KCS may differ in patients depending on the time of onset 

of clinical signs and with the severity of disease (Ofri et al., 2009; Grahn et al., 2014). 

Commonly the onset is gradual, and it may resemble conjunctivitis with signs of conjunctival 

hyperaemia and occasional discharge secreting from the eyes. As a result, it may be 

misdiagnosed as a bacterial conjunctivitis. In acute cases of KCS, a corneal ulceration may have 

formed causing severe pain and suppurative inflammation (Grahn et al., 2014). In severe cases 

the patient may experience blindness due to perforations of the cornea as a result from 

ulcerations and the opacification of the corneal surface which interferes with visual abilities 

(Berdoulay et al., 2005).  

In the beginning of the disease course, hyperaemia and discharge can be the only signs seen, 

which is why it resembles bacterial conjunctivitis or to an irritation of the eye (Grahn et al., 

2014). The discharge secreting from the affected eyes is commonly mucopurulent or mucous 

in nature (Ofri et al., 2009). As the condition progresses, the hyperaemia in the conjunctiva 

intensifies and the mucopurulent secretions become continuous. Furthermore, one may observe 

corneal pigmentation, opacification, and the formation of new blood vessels on the cornea as 

the disease progresses. Ulcerations on the cornea can be found in some cases as a result from 

the dryness of the ocular surface (Grahn et al., 2014). Deep corneal ulcerations may develop 

into corneal perforations, causing blindness or even the loss of the affected eye. In addition, the 

corneal opacification may contribute to vision loss (Berdoulay et al., 2005). In Figures 4 and 5, 

one may see what the typical clinical signs look like in the canine patient affected by KCS.  
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Figure 4. 8-month-old Yorkshire terrier with congenital unilateral KCS. Note the copious 

amounts of mucopurulent discharge seen on the ocular surface. Corneal greyness can be seen, 

which is due to corneal oedema. The upper and lower eyelids are hairless, and skin is thickened 

due to rubbing and irritation. Photo by Andžela Lehtla. 

 

Figure 5. 3-year-old English bulldog with unilateral KCS. On the medial aspects of the upper 

and lower eyelid there is dried discharge. On the ocular surface and on the lower eyelid margin 

grey mucous discharge is present. There is a grey spot on the cornea, indicating corneal oedema. 

Pigmentation is seen on the medial aspect of the cornea. In addition, the dog has medial 

entropion of the lower eyelid. Photo by Andžela Lehtla. 
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1.4.  Diagnosis 

Characteristic clinical signs, a decrease in tear production and a possible positive result in the 

staining of the eye with fluorescein are the basis for the diagnosis of KCS (Klauss et al., 2007; 

Grahn et al., 2014). The most common method to test the tear production functionality is the 

Schirmer tear test I (STT I). This method uses a standardised filter paper strip held in place in 

the ventral aspect of the conjunctival fornix for up to a minute. The filter paper absorbs the tear 

fluid present in the tear lake (Visser et al., 2007). The STT should be performed before any 

other diagnostic tests are conducted on the eye, as other tests and manipulations may influence 

the secretion of tears (Grahn et al., 2014).  

The STT test measures how many millimetres the filter paper absorbs in 60 seconds (Visser et 

al., 2017). In healthy individuals, the result of the STT I test is >15 mm/min, which indicates 

that the tear production is normal. Readings varying from 11-14 mm/min indicates a possible 

early or subclinical KCS. In mild and moderate KCS patients, the result is 6-10 mm/min. In 

severe cases of KCS, the result can be ≤5 mm/min (Grahn et al., 2014).  

Visser et al. (2017) states that there are three different Schirmer tear test methods. The STT I 

is the method that is used in veterinary medicine the most. Whereas to STT I, Schirmer tear test 

II (STT II) utilises in addition the use of topical anaesthetics. In Schirmer tear test III (STT III), 

it includes using topical anaesthetic on the eye and sunlight is directed into the patients’ eye. 

The STT I is the preferred method, as STT II measures only the basal tear secretion (Piccione 

et al., 2009). In Figure 6 is a picture on how to measure STT in dogs. 
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Figure 6. Measuring tear production with the Schirmer tear test. The result is currently at 6 

mm/min when around 20 seconds has elapsed. Photo by Milla Jauhiainen. 

 

1.5.  Medical treatment 

The treatment of KCS is primarily medical. The medical treatment is based on drugs affecting 

and stimulating the tear secretions to restore and maintaining the health of the cornea and 

conjunctiva (Grahn et al., 2014). In addition, topical antibiotics and anti-inflammatory 

medications may be indicated in order to control and prevent possible secondary bacterial 

infections (Berdoulay et al., 2005). The treatment plan will need to be made specifically for 

each individual patient (Grahn et al., 2014), and if treatment is discontinued, the disease may 

exacerbate (Hermida-Prieto et al., 2021).  
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1.5.1. Artificial tears 

To hydrate and replace the diminished natural tear production, lacrimomimetics, artificial tear 

replacers are used in the treatment protocol for KCS patients (Grahn et al., 2014). Artificial tear 

substitutes can be lipid-based, which are in the form of an ointment, that contain for example 

mineral oil or lanolin. These help to retain the tears present in the eye, however, can cause 

vision to be blurry. Viscoelastic artificial tears contain for instance sodium hyaluronate, and it 

increases blinking and aids in healing of wounds. Aqueous artificial tears aid in increasing the 

viscosity and stabilizing the precorneal tear film. The aqueous solutions can contain substances, 

such as vinyl derivates or methylcellulose. In KCS treatment, mucin mimicking artificial tear 

drops are more appropriate due to specifically affecting the deep mucinous layer of the tear 

film. Together with aqueous solutions containing cellulose derivates they can provide a more 

wide-range effect in relieving discomfort and replenishment (Oliver and Smith, 2014). 

Although a study conducted by Williams et al. (2012) demonstrated that the use of preservative 

free hyaluronic acid (viscoelastic tear substitute) as a sole treatment in KCS may prove to be 

more effective than the use of carbomer-based (mucin mimicking) tear replacers even if 

carbomer-based tear replacers have been found to be more long-lasting in effect.   

Artificial tear substitutes require a repeated application throughout the day nevertheless they 

may prove to be helpful in the treatment of KCS (Gilger et al., 2013). Tear substitutes are 

commercially available and aid in the replacement of deficits in the tear film. Commonly, it is 

necessary to apply them four to six times, but in severe cases it is recommended to apply the 

artificial tears every one or two hours (Grahn et al., 2014). 

 

1.5.2. Cyclosporine A 

The stimulation of tear secretion is accomplished with the use of lacrimostimulants, which are 

either cholinergic or immunomodulating agents (Grahn et al., 2014). CsA is a fungal metabolite 

with immunosuppressive effects, which is widely used in the treatment of KCS as it stimulates 

the production of tears. CsA provides its effect through the selective inhibition of T-cell 

proliferation and activation (Moore et al., 2001). The inhibition of these lymphocytes that 

infiltrate the lacrimal glands then allows the gland to restore their function of tear secretion 

(Berdoulay et al., 2005). CsA thus shows anti-inflammatory properties, aids in tear production 

by allowing the lacrimal glands to function and stimulates conjunctival goblet cells to produce 

mucin (Moore et al., 2001; Berdoulay et al., 2005). 
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CsA can be commercially found in the form of a 0.2% ointment (Grahn et al., 2014) or can be 

prescribed as a 1-2% oil-based solution. The treatment is commonly applied for a patient 

suffering from immune-mediated KCS, and they will require a life-long treatment (Hartley, 

2014). Perhaps due to the fact that CsA is available in the market for veterinary use in a 

convenient form, it is the most common medical agent prescribed for the treatment of KCS in 

conjunction with artificial tear substitutes (White et al., 2018). It is recommended to apply CsA 

2-3 times a day and in order to observe a tear production response, treatment will need to be 

uninterrupted for 2-8 weeks (Hartley 2014; Barachetti et al., 2015). 

CsA is used commonly in the treatment of immune-mediated KCS, although some patients have 

showed no significant response to the treatment with this medication (Ofri et al., 2009). 

According to Berdoulay et al. (2005) it has been reported that 71-86% of dogs treated with CsA 

experience an improvement in tear production. Topical irritation may be experienced by 

patients that are treated with CsA as an adverse reaction due having an oily residue (Gilger et 

al., 2013).  

Ocular implants that release medical substances gradually, such as CsA can be used in the 

treatment of various ocular diseases (Barachetti et al., 2015). Barachetti et al. (2015) had 

studied the efficacy of CsA episcleral implants in KCS patients. The implants were surgically 

placed under general anaesthesia, and STT measurements and ocular signs were recorded 

during the study period. They found that by day 90 after surgery STT measurements were the 

highest and the STT efficacy lasted for around 10 months. By day 60 to 90 after surgery there 

was significant improvements seen in clinical signs, and this lasted for 17 months. This study 

demonstrates that ocular implants could be a treatment of choice in the future for KCS cases 

where the treatment compliance for frequent medicine application is not optimal. 

 

1.5.3. Pimecrolimus 

Pimecrolimus works by preventing the inflammatory cytokine production and functions 

similarly to CsA through calcineurin inhibition (Ofri et al., 2009). This is achieved by impeding 

mast and T cell activation. In addition to being used for patients with KCS, it has been used in 

the treatment of skin diseases with an immune-mediated background (Nell et al., 2005). 

Pimecrolimus has been experimentally used as 1% solutions mixed with corn oil and thus can 

cause irritation (Nell et al., 2005; Ofri et al., 2009). 
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In a study conducted by Ofri et al. (2009) they found out that treatment of KCS patients with 

1% pimecrolimus was more effective than the use of CsA. In the study, the use of pimecrolimus 

alleviated inflammatory ocular symptoms and increased tear flow significantly in KCS patients. 

Irritation due to treatment was seen more with the use of CsA comparing to the treatment with 

pimecrolimus. Both pimecrolimus and CsA was applied every twelve hours.  

 

1.5.4. Tacrolimus 

Tacrolimus has a similar action as to CsA and it also functions as a calcineurin inhibitor 

similarly to the previously mentioned medicinal agents (Grahn et al., 2014). According to a 

study by Berdoulay et al. (2005) tacrolimus was found to be effective in increasing tear 

production in 83% of treated KCS patients. Clinical symptoms of hyperaemia, blepharospasm 

and discharge was noted to be improved in two weeks. 0.02% tacrolimus was applied twice 

daily for the patients. They also found out that a portion of the KCS patients that did not have 

a satisfactory response to treatment with CsA around half of the patients would respond well to 

the treatment with tacrolimus.  

The results found by Berdoulay et al. (2005) suggests that patients which are responding poorly 

to CsA treatment may benefit from the use of topical tacrolimus instead. Similar results were 

found by Hendrix et al. (2011) upon the use of 0.03% tacrolimus in an olive oil base. In this 

study they concluded that tacrolimus may be efficient in patients not responding to CsA in 

increasing the production of tears.  

 

1.5.5. Pilocarpine 

The use of pilocarpine, a cholinergic agent, is effective only in cases of neurogenic KCS and 

where there is some functionality left in the lacrimal glands (Grahn et al., 2014). According to 

Matheis et al. (2012), the use of pilocarpine in the treatment of neurogenic KCS is more 

effective than the use of CsA. This is because lacrimation is controlled by the parasympathetic 

nervous system and neurogenic KCS is caused by abnormalities in the efferent pathway. 

Pilocarpine stimulates the parasympathetic nervous system non-specifically and causes an 

increase in the production of tears.  

According to Matheis et al. (2012), pilocarpine is administered orally and preferably served 

with food due to its bitter taste. The recommended starting dose is one drop per 10 kilograms 
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of bodyweight. The dose shall then be slowly increased until side effects causing excessive 

salivation, bradycardia, vomiting, and diarrhoea are seen. After these signs have appeared, the 

dosing will be decreased back to the dose where the signs disappear once again. Topically 

placed pilocarpine can cause hyperaemia of the conjunctiva and blepharospasm (Hartley, 2014).  

 

1.5.6. Topical adjunctive treatment 

Adjunctive treatment with corticosteroids, antibiotics and mucolytics may be advised in order 

to control signs of discomfort, inflammation and to aid in removal of excessive secretions that 

may promote secondary bacterial infections (Berdoulay et al., 2005; Grahn et al., 2014). 

Acetylcysteine used topically on the ocular surface helps to remove excess discharge in order 

to avoid the formation of ulcers and inflammation. A recommended application frequency of 

5-10% acetylcysteine is every six to twelve hours a day (Grahn et al., 2014). 

Corticosteroids are frequently used in ophthalmological veterinary patients due to their anti-

inflammatory effect (Sebbag et al., 2019). Short-term use of corticosteroids may be useful in 

the treatment of KCS to relieve symptoms. The long-term use of corticosteroids should be 

avoided, and the use of corticosteroids is completely contraindicated in the case of corneal 

ulcers (Grahn et al., 2014; Hermida-Prieto et al., 2021).  

Due to the lack of proper cleansing and moisturising effect of the tear film in KCS, the surface 

of the eye is prone to secondary bacterial infections. Antibiotics may prove helpful as a 

conjunctive treatment to control and treat the possible secondary infections that arise (Grahn et 

al., 2014; Hartley, 2014). Generally, the choice of antibiotics are broad-spectrum topical 

solutions (Grahn et al., 2014).   

 

1.5.7. Mesenchymal stem cells 

The conventional treatment of KCS with CsA may be problematic for some dogs and their 

owners, suggesting that it may not be the best treatment choice in each patient case. The 

treatment with CsA is commonly lifelong, and some patients can be unresponsive to the 

treatment. In addition, KCS patients need regular care for secretion removal (Bittencourt et al., 

2016) and as medical treatment is applied daily, some owners may find it laborious to adhere 

to the treatment which in turn can decrease the efficacy. Due to these problems, alternative 
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treatment methods, such as the utilisation of mesenchymal stem cells (MSCs) for KCS 

treatment, are being studied (Hermida-Prieto et al., 2021).   

MSCs have been used in animal and human models to treat immune-mediated disorders due to 

their immunoregulatory effect (Bittencourt et al., 2016). The anti-inflammatory and 

immunosuppressive effects of MSCs could provide an alternative treatment option for KCS 

patients. In the study conducted by Bittencourt et al. (2016), canine adipose tissue-derived 

MSCs (cATMSCs) intralacrimal transplantation into the dorsal and third eyelid was utilised 

and researched for the treatment of KCS. It was found that in dogs with KCS of mild to 

moderate severity level, the STT values were increased with statistical significance. Dogs with 

severe KCS showed clinical sign improvement, although did not reach healthy STT values. 

There were no side-effects detected in this study from the transplantation. Park et al. (2013) 

had also concluded in their small-scale study on the safety of subconjunctival transplantation 

of cATMSCs in laboratory beagles, that the use of the cATMSCs is safe, but the method can 

have temporary and mild adverse effects, such as oedematous conjunctiva and congestion. 

In contrast to the intralacrimal transplantation, a recent study by Hermida-Prieto et al. (2021) 

studied the intravenous administration of cATMSCs. This was compared to the treatment with 

CsA in KCS dogs. The cATMSCs was administered as a single intravenous infusion with saline. 

It was found that in dogs with a STT reading of 11-14 mm/min in the beginning of the study 

trial had a significant response to the treatment with cATMSCs and only required artificial tear 

application, while in the control CsA group there was no significant increase in the STT 

readings in the follow-ups. In dogs with STT <11 mm/min in the beginning needed additional 

treatment during the study with CsA to control KSC. Another interesting finding was the 

improvement of dermal clinical symptoms in two study subjects with simultaneous atopy. 

These studies demonstrate that the treatment of KCS and other immune-mediated disorders 

with cATMSCs could prove to be helpful and warrants new research opportunities.   

 

1.6.  Surgical treatment 

1.6.1. Parotid duct transposition 

In dogs, the parotid gland is found near the ear canal base, between the head and neck. The 

main duct of the parotid gland is composed of smaller branches that meet at the level of the 

masseter muscle. The main duct opens in the oral cavity through a papilla. In the parotid duct 
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transposition, the parotid duct is accessed either through the buccal mucosa or through the skin 

for the utilisation of saliva for tear replacement (Grahn et al., 2014). An illustration of the 

parotid duct location and transposition is shown in Figure 7.  

 

Figure 7. Illustration of parotid duct transposition. Original position of parotid duct shown in 

dashed lines and the repositioned/transposed duct is coloured in. Illustration and photo by Milla 

Jauhiainen. 

 

In certain KCS patients, it is possible to make use of the patients’ own saliva as a replacement 

for tear deficiencies. Parotid duct transposition was first used in human KCS patients, as the pH 

and osmolarity of tears is similar. Before CsA was used in the canine KCS patient population, 

this procedure was used to treat KCS in dogs which had no response to the medical treatment. 

Currently with CsA being a treatment option, patients which are not responding to the medical 

management of KCS are considered potential candidates for this procedure (Grahn et al., 2014). 

On the other hand, the disadvantage of this procedure is the management and medical treatment 

needed after the surgery (Badawy, 2017).   

The parotid duct transposition surgery method has a variable rate of success and comes with 

possible complications. During the surgery possible trauma related complications may occur 

(Rhodes et al., 2012). In the closed method, damage to the parotid duct itself has been reported 

(Grahn et al., 2014). After the surgery, there have been reported cases of facial swelling and 

the failure of the parotid duct. In addition, complications experienced by the animal after the 

surgery include discomfort and discharge in the eyes, blepharitis, pigmentation of the cornea 
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and the formation of sialoceles in the eye or sialoliths that obstruct the duct. It is not uncommon 

that mineral deposits form on the eyelids or cornea due to the different mineral content of saliva 

(Rhodes et al., 2012).     

 

1.6.2. Salivary gland transplantation 

In humans, oral cavity mucosa containing minor salivary glands have been transplanted into 

the conjunctiva as a dry eye syndrome treatment. In this method, an oral mucosal graft is 

obtained under general anaesthesia, and sutured into the conjunctival fornix. It has been 

believed that the gland secretions provide relief and moisture in KCS patients (Castanho et al., 

2013). In humans, it is necessary for STT to increase that the graft contains a minimum of ten 

minor salivary glands. On the other hand, there is controversial discussion and findings on the 

amount of secretion of the minor salivary glands, their presence and if they play a role in the 

improvement of symptoms in the canine KCS patient (Cherry et al., 2018). In the study 

conducted by Cherry et al. (2018), where they had biopsied the canine labial and buccal oral 

mucosa, they did not discover any secreting cells or minor salivary glands, and it was speculated 

that the relief in symptoms was not due to the minor salivary glands. In contrast to a more recent 

study by Gabner et al. (2021) by histology and microCT scans they were able to localise minor 

salivary glands in the canine lower lip. With this information, it seems that with canine KCS 

patients this surgical procedure still requires research, but it may provide new opportunities.  

 

1.6.3. Punctal occlusion 

To reduce the drainage of tears from the eyes, the method of occluding the lower and upper 

lacrimal puncta or only the lower punctum can be used. This can be done surgically or by a 

nonsurgical method. The surgical method is done by occluding the lacrimal puncta using a 

surgical burr and suturing the edges together. The nonsurgical method may be completed with 

the placement of silicone plugs or an adhesive solution into the lacrimal puncta (Badawy, 2017). 

Badawy (2017) found out in the study comparing the nonsurgical and surgical method of 

punctal occlusion that the surgical occlusion of the lacrimal punctum presented better results. 

It was also concluded that it may be more useful in cases of severe KCS.  

Williams (2002) studied the use of removable silicone punctal occlusions in the treatment and 

management of KCS in dogs, as it had been successfully used in humans. The silicone plugs 
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were placed into the punctum of dogs with bilateral KCS under general anaesthesia, and STT 

was measured before and after the placement of the occlusions. The STT measurement was 

increased for most patients, which had some tear production before the punctal occlusion 

placement. For patients that had an STT measurement of 0 mm/min before the placement of the 

punctal occlusion, there was no significant increase in the STT value after the procedure. 

According to the results, the punctal occlusion method may be a suitable treatment method 

together with topical medical treatment for patients that have still some tear production left. 

 

1.6.4. Tarsorrhaphy  

To protect the cornea and to maintain tears on the ocular surface, a permanent partial 

tarsorrhaphy can be surgically constructed on the eyelids of especially brachycephalic breed 

dogs. With this method, the cornea will be protected by the limited exposure it provides the 

cornea, and in addition, blinking of the eye will increase (Grahn et al., 2014). In partial 

permanent tarsorrhaphy the lower and upper eyelids are sealed together by sutures partially 

(Stades and Van der Woerdt, 2014). Complications of this procedure are tension of the sutures 

and eyelid swelling (Stades and Van der Woerdt, 2014).  

 

1.7.  Importance of owner communication 

It is vital to clearly explain to the owner of the dog once KCS is diagnosed what the disease is, 

and that it requires life-long treatment (Hartley, 2014). The homecare requires commitment on 

the owner’s behalf to give the medications on a daily basis and cleansing the eyes regularly 

(Bittencourt et al., 2016). Due to this daily frequent need for application of medications and 

care, owners may be less willing to adhere to the treatment plan. This in turn reduces the 

efficacy of the treatment. In addition, even more frustration on the owner’s part is caused by 

the portion of dogs that are non-responders (Hermida-Prieto et al., 2021). This all comes down 

to communicating with the owner about all the potential treatment possibilities, medical and 

surgical. In addition, keeping up-to-date communication to know if treatment changes need to 

be made, in order to avoid owner non-compliance to treatment, relapse of symptoms and to 

maintain the welfare of the patient.  
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2. AIMS OF THE STUDY 

The aim of the study is to collect and analyse clinical cases of KCS in the Small Animal Clinic 

of Estonian University of Life Sciences from years 2017-2022, regarding the breed, age, and 

sex of the dogs. In addition, the study aims include analysing the diagnostic methods, treatment 

options and making recommendations for the management of dogs with KCS based on 45 

clinical cases. 
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3. MATERIAL AND METHODOLOGY 

3.1.  Study population 

The study population consisted of 45 dogs that had visited the Small Animal Clinic of Estonian 

University of Life Sciences in the years of 2017-2022. The patients were either diagnosed with 

KCS prior elsewhere or were diagnosed with KCS during their initial visit. For majority of the 

patients, the date of visitation was the diagnosis date. The diagnosis of KCS was made upon 

the signalment and utilisation of ophthalmological diagnostics methods. The diagnostic 

methods included an eye examination, intraocular pressure (IOP) measuring, fluorescein 

staining and STT. The treatment options used for the patients consisted of flushing the eyes 

regularly with physiological saline, artificial tear drops in the form of drops, gel and ointment, 

topical antibiotics and corticosteroids, CsA, tacrolimus and surgical intervention.  

 

3.2.  Collecting data 

The study data from the patients was collected from the Small Animal Clinic patient software 

Provet cloud. The data from each patient was readily available from the software and were 

recorded into a table format in Microsoft Office Excel.  

From each patient the breed, sex, neuter status, and age of birth was noted into the table. The 

date of visitation at the Small Animal Clinic was documented from each patient. For majority 

of the patients the diagnosis date was the same as the date of the initial visit. The date of 

diagnosis from patients which had been diagnosed prior to entering the Small Animal Clinic 

was gathered. The age of the animal was calculated based on the age at diagnosis. The reason 

for coming to the clinic was noted if known. Data collected from the consultations included 

findings in the eyes, ophthalmological examination results from STT measuring, fluorescein 

staining and IOP. The treatment prescribed during the consultation was noted regarding eye 

medications and possible adjunctive medications relating to the eyes. Furthermore, suggestions 

and recommendations concerning surgical intervention, further examinations and next control 

appointment time frame was gathered. Concurrent medical conditions and predisposing history 

data were marked down.  

The patients were followed up until their second control visit if they had returned. Data on 

control visits were gathered into a separate Microsoft Office Excel table. Information on the 
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date of control visit, clinical signs in the eyes, STT measurement, IOP, fluorescein staining 

result, treatment prescribed, and potential remarks were documented.   

 

3.3.  Data handling and statistical analysis 

Patient data regarding their visitations at the Small Animal Clinic for KCS were compiled into 

a table in Microsoft Office Excel. Patients were followed until their second control visit if they 

had returned to the clinic for control visit regarding KCS. Information was gathered on control 

visits into a separate table. Missing information was labelled as “unknown”.   

There were altogether 60 patient cases that were the diagnosed with KCS during 2017-2022. 

Patients were eliminated from the study based on incomplete patient information regarding 

missing STT results from both or either of the eyes. One patient was removed due to missing 

information on anamnesis, examination findings, treatment, and future plan even though the 

STT measurements were available. Patients who were diagnosed with KCS before the year 

2017 or which were diagnosed elsewhere prior to the first visit at the Small Animal Clinic and 

the diagnosis date could not be estimated to the accuracy of a month, were omitted from the 

study population. If the diagnosis of KCS was changed completely then the patient was 

removed as well. After the elimination of patients from the study, the study population consisted 

of 45 dogs.  

Concerning the findings found from each eye in the ophthalmological examination the clinical 

findings were categorised into diagnoses at the eye level in order to study what changes were 

more frequently observed. Discharge or lacrimation from the eyes of any nature was categorised 

as “discharge”. Swelling and hyperaemia of the conjunctiva were labelled as “conjunctivitis”. 

Neovascularisation and greyness, dullness, swelling or decreased opacity of the cornea was 

indicated as “keratitis”. IOP was gathered as a part of the findings in ophthalmological 

examination, however, will not be discussed. If the STT measurement was implicated as a 

range, for example 9-10 mm/min, the average of this value was taken to be then 9.5 mm/min.  

In order to study whether STT results summed from both eyes were affected by the sex, age or 

by the affected eye, a linear regression model was utilised. The STT measurements were added 

together to get a single STT value which could be compared. The age of the dogs was 

categorised, thus dogs under the age of 4 years were categorised as “young”, 5–8-year-olds 

were “middle aged”, and over 9-year-olds were categorised as “senior”. A Wald test was used 
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to evaluate statistical significance of all three age groups. A paired T-test was used to study 

whether the STT results had significantly changed since the first visit until the second control. 

Statistical analyses were completed using STATA/IC 14.2 statistical analysis software 

(StataCorp LLC, College Station, Texas, USA).   

 

3.4.  Declaration on ethical considerations 

The author confirms that there was no conflict of interest in the completion of this study. The 

study data collected was for veterinary research purposes only. The data collected was used and 

handled anonymously. 
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4. RESULTS 

4.1.  Patient cases 

Brief descriptions of five of the first patient cases can be found below. Altogether the patient 

population consisted of 45 canine patients that were diagnosed and treated for KCS at the Small 

Animal Clinic. Summaries of each patient case concerning the initial visit have been collected 

and combined. Due to the large amount of data, the data from the initial visit has been separated 

into three tables; the table on patient details can be found from Appendix 1, table on findings 

from ophthalmological examination can be found from Appendix 2, and the diagnosis, 

treatment methods and remarks from initial visit in Appendix 3. 

 

Dog 1 

Date of consultation and diagnosis: 19.10.2021 

Patient description and anamnesis: Dog 1 is a non-castrated male CKCS. At time of the 

visitation and diagnosis the dog was four years old. The reason for the visitation at the clinic 

was due to reoccurring eye issues. The dog had been squinting and rubbing the eyes, and the 

eyes had seemed blurry.  

Findings in ophthalmological examination: During the consultation, the area around both the 

eyes were clean without lacrimation. There was blepharospasm of the right eye. Both eyes 

showed conjunctival hyperaemia, with right eye being more severe. There were signs of chronic 

inflammation on the surface of the cornea of both eyes. The transparency of the left cornea was 

decreased and the surface of the cornea in the right eye was dry. In the left eye there was 

moderate pigmentation while on the right, there was slight pigmentation. A translucent grey 

spot on the cornea of the right eye was found, and on the left a grey spot as well. The internal 

structures and eyelids were normal in both eyes. IOP in both eyes was 16-17 mmHg. The STT 

result in the left eye was 15.5 mm/min and in the right eye 13 mm/min. Fluorescein test in the 

left eye was negative. In the right eye fluorescein staining was positive, indicating a corneal 

ulcer.  

Diagnosis, treatment, and further suggestions: Dog was diagnosed with bilateral KCS and a 

corneal ulcer in the right eye. The treatment regimen consisted of cleaning both eyes with 

sodium chloride (NaCl) 0.9% solution prior to placing eye medications. For the left eye, it was 
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instructed to apply artificial tear drops three times a day and after 20 minutes, applying 0.2% 

CsA ointment 3-5 mm three times a day. In the right eye, placing cyclopentolate hydrochloride 

eyedrops one drop three times a day. Then applying fusidic acid eyedrops one drop three times 

a day after 10-15 minutes has passed from prior medication. After another 10-15 minutes, 

artificial tear drops would be placed three times a day. Finally, after 20 minutes, it was 

instructed to place 0.2% CsA ointment 3-5 mm three times a day. Meloxicam 1.5 mg/ml 

according to weight PO one time per day for five days was prescribed for pain relief.  

It was recommended to purchase ultraviolet (UV) protection glasses to protect the eyes. The 

owner was instructed to contact the veterinarian in a week on the wellbeing of the dog, and to 

come back for a control visit after 3-4 weeks.  

Controls: The dog had not arrived for a control visit.  

 

Dog 2 

Date of consultation and diagnosis: 11.07.2017 

Patient description and anamnesis: Dog 2 is a non-castrated male English cocker spaniel nine 

years of age at the time of diagnosis and visitation. The dog was brought to the clinic for an 

ophthalmological consultation which was recommended during an appointment three weeks 

prior. Dog has had bilateral purulent discharge for a year and was rubbing the eyes.  

Findings in ophthalmological examination: There was ectropion of both eyelids. In the right 

eye, the third eyelid was unpigmented, whereas on the left the third eyelid was highly 

pigmented. In the left eye, there was pigmentation, blood vessels, swelling and conjunctivitis 

present. On magnification of the right eye, there were small blood vessels visible and a small 

cataract on the lens. Both eyes had distichiasis. IOP in the left eye was 4 mmHg and in the right 

9 mmHg. The STT measurement from the left eye was 0 mm/min and in the right eye 2 mm/min. 

Fluorescein staining was negative in both eyes.  

Diagnosis, treatment, and further suggestions: The dog was diagnosed with bilateral KCS. 

The treatment was started with flushing of both eyes with NaCl 0.9% solution prior to applying 

eye medications. In the left eye, it was instructed to apply fusidic acid drops one drop two times 

a day for 10 days. 2% CsA eyedrops were to be placed into both eyes one drop three times a 

day. Then applying gel-like artificial tear drops one drop 3-4 times a day into both eyes. The 

patient was to be controlled over a phone call.  
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1st control (17.08.2017): In the ophthalmological examination there was discharge present, 

which was not purulent. IOP in the left eye was 8 mmHg, and in the right 11 mmHg. STT in 

the left eye was 0 mm/min, and in the right eye was 10 mm/min. Fluorescein stain was negative 

in both eyes. The treatment was continued with the application of artificial tear drops and 2% 

CsA eyedrops 2-3 times a day into both eyes. Control was recommended to be in a few weeks.  

2nd control (12.10.2017): Findings in the ophthalmological examination of the left eye showed 

chronic changes in the eye, but no discomfort or discharge. IOP in left eye was 8 mmHg. In the 

right eye, there was no discomfort, discharge, or inflammation. The cornea of the right eye was 

transparent. IOP in the right eye was 11 mmHg. The STT in the left eye was 1.5 mm/min and 

in the right eye it was 4 mm/min. The treatment was continued as previously stated in the 1st 

control. Next control was recommended in two months. 

 

Dog 3 

Date of consultation and diagnosis: 06.01.2020 

Patient description and anamnesis: Dog 3 is a non-castrated male pug, who at the time of 

diagnosis and visitation was six years old. The reason for visitation was due to having eye 

problems for a longer period, such as mucous discharge and impaired vision.  

Findings in ophthalmological examination: In both eyes there was breed typical 

macroblepharon (protrusion of the eye and excessive eye opening) and medial entropion of the 

lower eyelids. In addition, bilateral corneal swelling and cloudiness, corneal pigmentation, 

moderate purulent discharge, and conjunctival hyperaemia was noted. The IOP in the left eye 

was 19 mmHg, and in the right 24 mmHg. The STT result in the left eye was 6 mm/min and in 

the right, it was 10 mm/min. Fluorescein stain test was negative in both eyes.  

Diagnosis, treatment, and further suggestions: Patient was diagnosed with bilateral KCS, 

entropion, and corneal pigmentation. Treatment protocol was initiated with cleansing both eyes 

with NaCl 0.9% solution before eye medications. This was followed by placement of artificial 

tear drops 3-4 times a day, and then applying 0.2% CsA ointment 0.5 cm two times a day into 

both eyes. Time frame between medications was instructed to be 15 minutes. It was 

recommended to surgically correct the eyelids and control the patient in four weeks.  

1st control (10.02.2020): The eye condition was reported to be better than in the previous visit, 

although in both eyes there was deterioration of the corneal transparency and pupils could not 
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be observed. STT measurement in both eyes was 10 mm/min. The same treatment protocol was 

applied as in the previous visit, and next control was instructed to be in 4-6 weeks.  

2nd control (01.06.2020): No information was provided from this appointment.  

 

Dog 4 

Date of consultation and diagnosis: 27.10.2022 

Patient description and anamnesis: Dog 4 is a non-sterilised female Yorkshire terrier, and 

age at visitation and diagnosis was nine years old. Patient had experienced problems with the 

right eye. There was blepharospasm, increased amount of discharge and the dog was rubbing 

the eye.  

Findings in ophthalmological examination: The left eye was normal with an IOP of 15 

mmHg. In the right eye there was keratitis dorsally, and superficial blood vessels. In addition, 

corneal swelling, conjunctivitis, and discharge was visible in the right eye. The IOP in the right 

eye was 9 mmHg. The nasal area was dry on the right side. The STT in the left eye was 16 

mm/min and in the right eye 0.5 mm/min. Fluorescein stain test was positive in the right eye.  

Diagnosis, treatment, and further suggestions: Dog was diagnosed with unilateral right eye 

KCS with a corneal ulcer and keratitis. No treatment was applied for the left eye. The treatment 

of the right eye started with NaCl 0.9% solution rinsing and then applying fusidic acid drops 

one drop three times a day. After 10 minutes 2-5 mm of 0.2% CsA ointment was to be applied. 

Finally, gel-like artificial tear drops were to be placed 4-5 times a day. Control was 

recommended in two weeks.  

Control (10.11.2022): The corneal ulcer on the right eye had now healed, although there was 

slight swelling in the area of the ulcer. The bulbar conjunctiva of the right eye was slightly more 

vascularised than the left eye. There were blood vessels dorsally on the cornea of the right eye. 

The left eye was open on inspection. STT in the left eye was 20 mm/min and on the right 10 

mm/min. Fluorescein was negative in the right eye. The treatment of the right eye was continued 

with for one week placing 0.2% CsA ointment three times a day, then proceeding with twice 

daily application. Fusidic acid was to be applied two times a day for two more weeks and then 

discontinued. Artificial tear drops were instructed to be applied during the day as often as 

possible. 
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Dog 5 

Date of consultation and diagnosis: 16.07.2019 

Patient description and anamnesis: Dog 5 is a non-castrated male Yorkshire terrier, who at 

the time of visit and diagnosis was 10 years of age. The dog was brought to the clinic due to 

having problems with the eyes for several years and the owner was suspecting that the dog 

could not see well. According to the owner the eyes were blurry.  

Findings in ophthalmological examination: In both eyes there was a decreased reaction to 

light and the pupils were wider than normal. The lens surface was partially opaque and sclerotic. 

There was yellow discharge coming from the right eye. The STT in the left eye was 15 mm/min 

and in the right, 11 mm/min. Fluorescein stain was negative in both eyes.  

Diagnosis, treatment, and further suggestions: Dog 5 was diagnosed with KCS in the right 

eye, bilateral iris atrophy and diffuse capsular cataract. The treatment for the right eye consisted 

of first flushing the eye with NaCl 0.9% solution and then placing tobramycin one drop three 

times a day for three weeks. Artificial tear drops were to be placed after the antibiotic one drop 

3-4 times a day. Control was recommended in 6-8 months.  

Control: Dog had not come for a control regarding KCS. 

 

4.2.  Clinical characteristics of KCS 

4.2.1. Sex and age 

There were in a total of 21 females and 24 males in the study. The males represented the 

majority of the population by a percentage of 53.3%, while there were 46.7% females. Of the 

females, 71.4% (15/21) were non-sterilised and 28.6% (6/21) were sterilised. On the other hand, 

only 12.5% (3/24) of males were castrated and 87.5% (21/24) were non-castrated. From the 

eight Yorkshire terriers in the study population, 6/8 (75%) were female.  

The mean age of the whole population at the time of diagnosis was 6.1 years with a standard 

deviation of ±2.97 years. The mean age of females in the study was 6.4 years, whereas for males 

the mean age was 5.9 years. The youngest age at diagnosis was one year old, while the eldest 

was 14 years of age. The mean age of Yorkshire terriers in the study was slightly younger than 

comparing to the whole population, with an average age of 5.8 years. In Figure 8 below can be 

found the age distribution of the dogs in the study population.  



40 

 

 

Figure 8. Age of the dogs at the time of diagnosis. 

 

4.2.2. Breed 

There were 23 different breeds of dogs in the study population. The most common breed in the 

study was the Yorkshire terrier (17.8%, n = 8), followed by CKCS (11.1%, n = 5) and English 

bulldog (8.9%, n = 4). Other breeds represented in the study population included beagle (1/45), 

bull terrier (2/45), Cane Corso (1/45), chihuahua (1/45), Chinese crested dog (2/45), collie 

(1/45), dachshund (1/45), English cocker spaniel (2/45), French bulldog (2/45), German 

shepherd (1/45), golden retriever (1/45), miniature bullterrier (2/45), miniature schnauzer 

(2/45), mix breed (1/45), Newfoundland (1/45), Pekingese (1/45), Pomeranian (1/45), pug 

(2/45), Russian toy (1/45) and Shih Tzu (2/45). Below in Figure 9 are shown the number of 

different breeds represented in the study population.  
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Figure 9. Breeds represented in the study population. 

 

4.2.3. Reason of visit 

Commonly, the patients had upon arrival multiple reasons and complaints concerning the eyes 

as to why arrive for an ophthalmological consultation at the clinic. By far, discharge of any 

nature was the most common complaint (64.4%), and long-term or recurring problem (31.1%) 

was second. The third most common complaint was blepharospasm (squinting) experienced by 

the dog (26.7%), followed by any sort of blurriness/greyness/dullness of the eye that was either 

diffuse or focal (24.4%). 17.8% of the dogs were referral patients for an ophthalmological 

examination, and 8.9% were prior diagnosed with KCS which had come for a check-up. The 

Table 2 below demonstrates the number and percentage of the complaints or reasons due to 

which the owners had decided to come for a consultation.  
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Table 2. Reasons for arriving at the Small Animal Clinic for an ophthalmological examination  

  

Number and percentage of 

dogs presented with the 

complaints 

Complaint n % 

Blurry/dull/greyness of eye(s), spot or diffuse 11 24.4 

Control visit for previous eye issue 7 15.6 

Discharge 29 64.4 

Frequent blinking 2 4.4 

Long-term/reccuring problem 14 31.1 

Mass on eye area 1 2.2 

Impaired vision 4 8.9 

Referral patient 8 17.8 

Redness 5 11.1 

Rubbing eye(s) 7 15.6 

Squinting 12 26.7 

Suspected KCS/STT low previously 4 8.9 

Prior diagnosed KCS 4 8.9 

Other 3 6.7 

Unknown 2 4.4 
KCS – Keratoconjunctivitis sicca; STT – Schirmer Tear Test 

 

4.2.4. Findings on ophthalmological examination 

The most frequent observation made during the examination was keratitis, with 57.8% in the 

left eye and 51.1% in right eye. Conjunctivitis was the second most common findings with 

51.1% in left eye and 40.0% in the right eye. Corneal pigmentation was found in 33.3% of the 

left eyes and 26.7% of the right eyes, and discharging was present in the left eye in 31.1% of 

dogs and in the right eye in 37.8% of the dogs. 

Dog 5 had bilaterally a decreased reaction to light and the pupils were wider than normal, which 

was categorised as a pupil defect. Nuclear sclerosis and cataracts (diffuse or focal) were 

categorised as a defect of the lens. 6.7% of the patients had a defect of the lens in the left eye, 

while 17.8% had a lens defect in the right eye. Eyelash anomalies were found as trichiasis and 

distichiasis, which were found in 17.8% of the left eyes and 20.0% of the right eyes. Ectropion 

and entropion were categorised together as an eyelid anomaly and were found in 15.6% in the 

dogs in both eyes. In Table 3 are summarised the findings found from both eyes in the patients 

during the initial visit. 



43 

 

Table 3. Ophthalmological findings observed during the examination and their occurrence by 

number and percentage  

 Left eye Right eye 

Findings n % n % 

Blepharospasm 5 11.1 5 11.1 

Conjunctivitis 23 51.1 18 40.0 

Corneal ulcer 5 11.1 6 13.3 

Discharge 14 31.1 17 37.8 

Eyelash anomaly 8 17.8 9 20.0 

Eyelid anomaly 7 15.6 7 15.6 

Iris atrophy 3 6.7 2 4.4 

Keratitis 26 57.8 23 51.1 

Lens defect 3 6.7 8 17.8 

Macroblepharon 3 6.7 3 6.7 

Mass 0 0 2 4.4 

Pigmentation 15 33.3 12 26.7 

Pupil defect 1 2.2 1 2.2 

 

 

4.2.5. Fluorescein stain and corneal ulcers 

Not all the patients had mentioned whether they had been tested for corneal ulcers with the 

fluorescein stain test. In both left and right eye groups 18/45 had an unknown status for 

fluorescein staining. There were 6/45 (13.3%) verified corneal ulcers found in the right eye. 2/6 

of the patients with a corneal ulcer in the right eye were diagnosed with KCS in the right eye. 

Another 2/6 of the dogs had bilateral KCS, but only an ulcer in the right eye. Dog 20 had an 

ulcer in the right eye, but only had KCS in the left. For the left eye, there were 5/45 (11.1%) 

corneal ulcers revealed by the fluorescein staining. 4/5 of the dogs which had a corneal ulcer in 

the left eye had bilateral KCS, without an ulcer in the right eye. Dog 6 had bilateral KCS, where 

there were corneal ulcers in both the eyes. In Figure 10 are summarised the results from 

fluorescein staining. In the left eye, 22/45 were negative in fluorescein staining indicating they 

did not have an ulcer, and 21/45 in the right eye. 
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Figure 10. Results from fluorescein staining and the number of dogs represented in each 

category. 

 

4.2.6. STT 

The relationship between STT results from the eyes added together, age, sex, and difference 

between left and right eye STT was studied with the linear regression model. The relationship 

between STT measurements from both eyes and the age groups of the dogs (young, middle, and 

senior age groups) was not statistically significant (p = 0.989) in the Wald test. In addition, the 

relationship between STT measurements in both the eyes and sex of the dogs was neither 

statistically significant (p = 0.837).  

The STT measurements in both eyes summed in bilaterally affected dogs was on average 11.67 

mm/min (95% CI = 8.090 – 15.244). The mean difference between STT measurements summed 

in bilaterally affected dogs and the summed STT in only left eye affected dogs was 9.13 

mm/min (95% CI = 2.253 – 16.014) higher, which was statistically significant (p = 0.011). 

Similarly, the mean difference between bilaterally affected dogs summed STT measurements 

and summed STT result in the right eye affected dogs was 12.58 mm/min (95% CI = 5.102 – 

20.065), which was statistically significantly higher (p = 0.002).  
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4.2.7. Affected eye(s) 

KCS was diagnosed either as bilateral or unilateral. 27/45 (60%) were diagnosed with a bilateral 

KCS. On the other hand, KCS only affecting the right eye was diagnosed in 8/45 (17.8%) of 

the patient population and KCS of the left eye in 10/45 (22.2%). From the Yorkshire terriers, 

4/8 (50%) were affected bilaterally. From the Yorkshire terriers that had unilateral KCS (4/8), 

2/4 were affected in the left and 2/4 in the right. In Figure 11 is demonstrated the number of 

animals affected in the left, right and both eyes with KCS. 

 

Figure 11. The number and percentage of dogs with bilateral or unilateral KCS affecting either 

the right or the left eye. 

 

4.3.  Treatment methods 

The medical treatments applied were variable. NaCl 0.9% solution rinsing prior to application 

of eye medications was recommended for 82.2% of the patients to be used for the left eye, and 

80% for the right eye. Artificial tear drops were suggested to be used in the left eye for 73.3% 

of the dogs, and in the right eye for 71.1%. CsA was the most prescribed medical agent and was 

provided to be used in the left eye for 68.9% of dogs and in the right for 60.0%. CsA application 

frequency ranged from 1-4 times a day, with three times a day application being most frequently 

recommended.  
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In addition, antibiotics were frequently prescribed during the initial visit. Topical antibiotics 

were prescribed to both eyes in a total of 46.6% times (n = 21), without topical antibiotic-

corticosteroid combination included. Fusidic acid was the most common antibiotic to be 

prescribed, by 33.3% for the left eye and 31.1% in the right eye. The second most common 

antibiotic to be prescribed was tobramycin by 6.7% for the left eye and 11.1% for the right eye. 

The application frequency of topical antibiotics ranged from 2-6 times a day, with three times 

a day application most frequently recommended. Only one patient (Dog 9) was prescribed the 

use of the topical combination of corticosteroids and chloramphenicol in the left eye, and 

recommended dosing was three times a day as well.   

For one patient (Dog 17) the surgical removal of the right eye (enucleation) was recommended 

as a sole treatment due to the suspicion of concurrent neoplasia found in the eye during the 

consultation. In the case of a unilateral KCS, treatment was often not employed for the 

unaffected eye, however for six dogs with unilateral KCS treatment was prescribed for the 

contralateral eye in addition (Dog 10, 12, 16, 20, 27, 34). Dog 24 was only instructed to cleanse 

the contralateral eye which was not affected by KCS. Furthermore, Dog 13 was diagnosed with 

bilateral KCS however was not prescribed any treatment. In Table 4 are listed the different 

treatment methods utilised for the patients during their first visit.  

 

 Table 4. The different medications prescribed and recommended during the first visit 

 Left eye  Right eye  
Medical treatment n % n % 

NaCl 0.9% rinsing 37 82.2 36 80.0 

Artificial tear 

drops/gel/ointment 
33 73.3 32 71.1 

Chloramphenicol 2 4.4 2 4.4 

Cyclopentolate 

hydrochloride 
0 0.0 1 2.2 

Cyclosporine A 31 68.9 27 60.0 

Dexamethasone-

chloramphenicol 
0 0.0 1 2.2 

Fusidic acid 15 33.3 14 31.1 

Tetracycline 1 2.2 0 0.0 

Tobramycin 3 6.7 5 11.1 

Surgical intervention 0 0.0 1 2.2 

No treatment 6 13.3 7 15.6 

NaCl – Sodium chloride 
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Meloxicam as an adjunctive treatment was prescribed to one patient due to a concurrent corneal 

ulcer and the use of UV glasses was also recommended (Dog 1). For Dog 19 due to dried 

discharge accumulating on the nostril area, it was recommended to cleanse the nasal area from 

the secretions with NaCl 0.9% solution. CsA treatment was recommended to Dog 22, however 

owner was not willing to start treatment due to the price and difficulties in acquiring the 

medicine.  

Surgery was discussed in the case of three dogs. Due to the breed typical eye conformation of 

Dog 3 (pug), it was recommended for the owner to consider correctional surgery of the eyelids 

due to medial entropion. For Dog 7, correctional surgery for both upper eyelids due to trichiasis 

would be planned in the future. Dog 9 had a tumour-like formation on the cornea of the right 

eye, and surgery was recommended if it increases in size in the future. 

 

4.3.1. Use of artificial tear substitutes 

For eight dogs (17.8%) artificial tear substitutes were not recommended in the treatment 

protocol to be used in the either one or both of the diseased eyes (Dog 13, 17, 19, 22, 26, 30, 

34, 39). For 24 dogs (53.3%), a singular specific product recommendation of an artificial tear 

drop/gel or ointment was given. For 10 dogs, multiple products were recommended, while for 

four dogs no specific recommendation of a product was given. Dog 18 was recommended a 

specific artificial tear ointment however artificial tear drop product was not specified. Dogs 11 

and 42 were solely treated with artificial tear substitutes, while Dog 40 was treated with 

artificial tear substitutes bilaterally and a topical antibiotic unilaterally. Dog 22 was diagnosed 

with bilateral KCS and was receiving only artificial tear drops into the right and topical 

antibiotics into the left eye.  

The recommended artificial tear substitute products were Bepanthen® eye, Humigel®, Hyabak®, 

Hyal-Drop®, Oftagel®, Oftan® A-Pant, Optixcare®, Systane®, Thealoz® Duo and VitA-POS®. 

Oftagel® was most frequently recommended with 33.3% (n = 15), followed by Humigel® with 

17.8% (n = 8). In Table 5 below can be found the table summarising artificial tear substitute 

products and their active ingredients, and the recommendations from the initial visit until the 

second control. Use of artificial tears in control visits will be discussed further in the respective 

chapter.  
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Table 5. The recommended artificial tear products, their active ingredients, the number of times 

and percentage a certain artificial tear substitute product was recommended during the initial 

visit, 1st and 2nd control 

 

Initial visit (45 

dogs) 

1st control (28 

dogs) 

2nd control (15 

dogs) 

Product n % n % n % 

Bepanthen® eye (sodium hyaluronate 

0.15%, dexpanthenol 2%)1 2 4.4 0 0.0 0 0.0 

Humigel® (Carbopol 980 2mg)2 8 17.8 3 10.7 2 13.3 

Hyabak® (sodium hyaluronate 0.15%)3 1 2.2 0 0.0 0 0.0 

Hyal-Drop® (sodium hyaluronate 

0.24%)4 1 2.2 1 3.6 1 6.7 

Oftagel® (Carbomer 974P 2.5mg/g)5 15 33.3 7 25.0 7 46.7 

Oftan® A-pant (Retinyl palmitate 20 

IU/g, dexpanthenol 20mg/g)6 1 2.2 4 14.3 4 26.7 

Optixcare® (Carbomer and hyaluron 

0.4%)7 6 13.3 3 10.7 2 13.3 

Systane® gel drops (Polyethylene 

glycol 400 0.4%, propylene glycol 

0.3%)8 
5  11.1  1  3.6  0  0.0  

Thealoz® Duo (Trehalose 3%, sodium 

hyaluronate 0.15%)9 2 4.4 0 0.0 0 0.0 

VitA-POS® (Retinol palmitate 138μg)10 6 13.3 2 7.1 1 6.7 
1 Bepanthen (2020). 2 Virbac (2020). 3 Théa Pharmaceuticals Limited (2022). 4 Läätsemaailm.ee (2023).  

5 Lääkeinfo.fi (2022). 6 Lääkeinfo.fi (2020). 7 Vetcare (2022). 8Alcon Inc. (2021). 9 Théa Pharmaceuticals 

Limited (2023). 10 AFT pharmaceuticals (2023). 

 

The recommended frequency of artificial tear substitute application ranged from 2-6 times a 

day, with 3-4 times a day application being most frequent. For some dogs, the application 

frequency was recommended as “regularly” (Dog 12 and 36), “several times a day” (Dog 33), 

“as many times as possible” (Dog 23), “one drop at a time” (Dog 11) and after using topical 

antibiotic (Dog 24). Use of ointment or gel at night-time separately specified from tear drop 

application was stated for Dog 18 and 42, while for Dog 12 artificial tear drop and gel 

application were specified separately. For Dogs 11, 22 and 25 the application frequency was 

not indicated.   

 

4.4.  Concurrent medical conditions and predisposing history 

Two patients from the study population had a concurrent metabolic disease. Dog 39 had 

hypothyroidism and Dog 25 had been diagnosed with Cushing’s disease. In addition, Dog 6 had 
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received prior treatment with methylprednisolone, and it was speculated if KCS was induced 

by this treatment. 

Three patients had a history of prior operated surgical procedures on the lacrimal gland of the 

third eyelid. Two dogs have had correctional surgeries for the prolapse of the third eyelid gland 

(cherry eye), but it was unclear by which method this was completed. In Dog 30, the surgery 

was performed on the left eye and the dog was diagnosed during the consultation with KCS in 

the left eye. The surgery was approximately three years prior to the visit. For Dog 19, it was 

not mentioned from which eye the prolapse was corrected 1.5 years prior, however the dog was 

diagnosed with KCS in the left eye during the first visit. Dog 8 has had the surgical correction 

of eyelids twice and the surgical removal of the lacrimal gland of the third eyelid in the right 

eye. In the same patient, the owner had reported that the left lacrimal gland occasionally 

prolapses and falls out. Dog 8 was diagnosed with bilateral KCS.  

 

4.5.  Control visits 

In Appendix 4 are summarised the consultation findings and treatments for the patients who 

had returned for their first control visit, and in Appendix 5 are summarised data from the second 

control visit. A maximum of two control appointments were followed up if the patient had 

returned to the clinic.  

Of the 45 dogs that had initially visited the clinic for an ophthalmological examination due to 

KCS, 28 (62.2%) of the dogs came back for a 1st control visit. For a 2nd control visit, the number 

of patients had diminished to 15 dogs (33.3%). The drop-out rate between the first visit and the 

first control visit was then 37.8% and had increased to 66.7% by the second control. In Figure 

12 is represented the number of patients which had returned for control visits. 
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Figure 12. Number of dogs at different appointments. 

 

On average, it took 103.3 days before a patient returned for their first control after the initial 

visit and 97.3 days between the 1st control and 2nd control. After the first visit, Dog 29 took the 

longest to come in for a control with 581 days (recommended control was to be in eight weeks 

from initial appointment), then Dog 11 with 563 days (control recommended in three months) 

and Dog 25 with 404 days (recommended control was in 3-4 weeks). After the first control 

visit, the longest time in between the two control visits was with Dog 32 by 610 days (control 

recommended in two months), followed by Dog 45 with 238 days (recommended control was 

in three months) and finally Dog 31 with 161 days (recommendation of 2nd control in 8-10 

weeks). The most frequently recommended time to come back for a control visit was in 3-4 

weeks.  

 

4.5.1. STT 

The paired t-test was used to see if there was a statistically significant difference in the STT 

results between the control visits. The number of patients that had available STT measurements 

and were diagnosed with KCS affecting the left eye (included are bilateral patients, however 

only the left eye measurements were recognised) and had come back for the 1st control was 20 

dogs. The mean STT measurement in the left eye of these patients during the initial visit was 

4.83 mm/min (95% CI = 2.567 – 7.082), and during the first control the mean STT was 7.75 

mm/min (95% CI = 4.511 – 10.989). This difference was statistically significant with a p-value 
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of 0.026. The number of patients that had STT measurements available and were diagnosed 

with KCS affecting the right eye (included are bilateral, however the right eye measurements 

were only recognised) and had come back for the 1st control was as well 20 dogs. Their average 

STT measurement in the right eye during the initial visit was 7.48 mm/min (95% CI = 4.190 – 

10.760).  In the 1st control visit, the average STT measurement in the right eye was increased 

to 8.15 mm/min (95% CI = 4.924 – 11.380). This difference was not statistically significant 

with a p-value of 0.537. Values are summarised in the Table 6 below. 

 

Table 6. The average STT in the left eye of dogs which were affected in the left eye during the 

initial visit and 1st control, and combined in the same table are the average STT of the right eye 

of dogs which were affected in the right eye (the standard deviation, 95% confidence intervals 

and p-values are included)  

  Number of dogs with available STT and 

returned for 1st control = 20 

  Average STT 

(mm/min) 
SD  95% CI  p-value  

Left eye 

affected 
Left eye during initial visit 4.83 ±4.82 2.567–7.082 

0.026  
Left eye during 1st control 7.75 ±6.92 4.511–10.989 

Right eye 

affected  

Right eye during initial 

visit 
7.48 ±7.02 4.190–10.760 

0.537  
Right eye during 1st control 8.15 ±6.89 4.924–11.380 

CI – Confidence interval; SD – Standard deviation; STT – Schirmer tear test  

 

There were 11 dogs which were affected in the left eye (included bilateral patients, however 

only left eye measurements were recognised) that had STT measurements available and had 

come back for the second control. The average STT in the left eye of these dogs at the initial 

visit was 2.77 mm/min (95% CI = 0.610 – 4.940). The average STT in the left eye during the 

second control was increased to 7 mm/min (95% CI = 2.700 – 11.304). The difference in the 

STT measurements of the left eye between initial visit and 2nd control visit was statistically 

significant with a p-value of 0.013.  

There were nine dogs which were affected in the right eye (included are patients with bilateral 

KCS, however only right eye measurements were recognised) that had STT results accessible 

and had arrived for the second control. The average STT measurement in the right eye of these 
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dogs during the first visit was 4.67 mm/min (95% CI = 0.599 – 8.734), and during the second 

control the average was 8.5 mm/min (95% CI = 3.329 – 13.671). The difference in the STT 

measurements of the right eye between initial visit and 2nd control visit was statistically 

significant with a p-value of 0.002. Values are summarised below in Table 7.  

 

Table 7. The number of dogs with available STT measurements in initial visit and second 

control, average STT, standard deviation, 95% confidence interval and p-value of the STT 

measurements from initial and second control  

  Number of dogs with available STT and 

returned for 2nd control = 11 

  
Average 

STT 

(mm/min) 

SD  95% CI p-value  

Left eye 

affected 
 

Left eye during initial 

visit 
2.77 3.22 0.610–4.940 

0.013 
Left eye during 2nd 

control 
7.00 6.41 2.700–11.304 

  Number of dogs with available STT and 

returned for 2nd control = 9 

  
Average 

STT 

(mm/min) 

SD  95% CI  p-value  

Right 

eye 

affected 
 

Right eye during initial 

visit 
4.67 5.29 0.599–8.734 

0.002  
Right eye during 2nd 

control 
8.50 6.73 3.329–13.671 

CI – Confidence interval; SD – Standard deviation; STT – Schirmer tear test 

 

4.5.2. Treatment methods 

Dog 14 and 15 had discontinued the use of CsA due to unknown reasons between the first 

consultation and first control. The owners had reported that the condition of the eyes had 

exacerbated due to the discontinuation. When Dog 22 returned for their 1st control visit, the 

owner had acquired CsA (unknown from where), however the owner reported that they would 

not be able to apply the medicine regularly due to the price.  
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For 4/28 dogs (Dog 2, 8, 9, 31) that came for the 1st control, the treatment had remained similar. 

For the 24/28 whose treatment regimen was modified, changes were made concerning artificial 

tear drops, use of antibiotics or CsA, or discontinuation of treatment completely (Dog 37). For 

Dog 12, the treatment for the left eye only was discontinued (had received treatment for both 

eyes during initial visit, even though was diagnosed as unilateral KCS in the right eye). CsA 

application frequency was decreased for 11 dogs (Dog 2, 7, 10, 12, 14, 25, 30, 32, 39, 41, 45) 

and increased for two (Dog 4 and 29). For four dogs (Dog 11, 22, 26, 40), CsA was added into 

the treatment regimen, while for two dogs (Dog 28 and 43) CsA was discontinued. Topical 

antibiotics were discontinued in 10 dogs (Dog 2, 7, 19, 30, 32, 39, 40, 41, 43, 45). For five dogs 

(Dog 11, 12, 15, 29, 44) antibiotics were added into the regimen. The application frequency of 

topical antibiotics was decreased in three dogs (Dog 4, 20, 26) and the active ingredient in the 

topical antibiotic was changed in two dogs (Dog 28 and 44).  

For 3/15 patients (Dog 2, 31, 43) who had returned for a 2nd control visit, the treatment regimen 

from the 2nd control was remained similar. The treatment status of Dog 3 was unknown on the 

2nd control. Surgical correction of both upper eyelids and the removal of tumours from both 

eyes was planned as a treatment for Dog 7. Topical antibiotics were discontinued in five dogs 

(Dog 11, 15, 20, 28, 44). For Dog 32, topical antibiotics were added as a treatment for the left 

eye and CsA added for the right eye. CsA application frequency was decreased in two patients 

(Dog 11 and 15). CsA was discontinued in Dog 19. For Dog 29, 1% CsA eyedrops were 

switched to 0.2% ointment. For Dog 45, 0.2% CsA ointment was replaced with 0.03% 

tacrolimus. In addition, for Dog 19 an application was made to the medical agency in order to 

begin treatment with pilocarpine due to the suspicion of neurogenic origin KCS.  

The artificial tear substitute recommendations from the initial visit to the 2nd control were 

summarised in the previous Table 5. Oftagel® remained as the most recommended artificial tear 

substitute product throughout the period from initial visit to the second control (33.3%, 25%, 

46.7%). In the second control, Oftan® A-pant was the second most recommended tear substitute 

by 26.7%. The use of Oftan® A-pant increased throughout the study period. 

Irritation due to CsA medicine at any treatment stage was experienced by five patients (11.1%) 

of which 60% (n = 3) was due to 1% CsA eyedrops and 40% (n = 2) was due to 0.2% CsA 

ointment. Numbers on CsA irritation are summarised in Figure 13. 
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Figure 13. Number of dogs experiencing irritation from 0.2% CsA ointment and 1% CsA 

eyedrops. 

 

4.5.3. Changes in diagnosis 

From the patients that had returned for a control visit, the diagnosis on affected eye was changed 

for three dogs. Dog 15 had initially bilateral KCS but was diagnosed with KCS only in the left 

eye at the 2nd control. Dog 19 had initially been diagnosed with KCS in the left eye, however 

on the 2nd control the dog was diagnosed with bilateral KCS. Finally, Dog 40 was diagnosed 

with bilateral KCS in the first visit, and later the diagnosis was changed to KCS affecting the 

right eye on the 1st control.  

 

4.6.  Suspected aetiology 

For 5/45 dogs, the aetiology of the KCS was specifically speculated and suspected to be other 

than immune-mediated. Congenital KCS was presumed in the case of Dog 18 and Dog 42. For 

Dog 6, a drug-induced KCS due to methylprednisolone treatment was considered. Neurogenic 

KCS was suspected in the case of Dog 19 and 43, although for Dog 43 the dryness of the nasal 

area had been a long-term problem.  
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5. DISCUSSION 

This study topic was chosen to investigate the possible relationships between sex, age, and 

breed in the development of KCS seen at the Small Animal Clinic of the Estonian University 

of Life Sciences. In addition, due to the abundance in treatment modalities available and 

researched for the management of KCS, the treatment protocols and their effectiveness were 

investigated in order to make possible recommendations on the management of KCS. The 

diversity of aetiologies in the development of KCS, possible predisposition factors, and medical 

and surgical management techniques may prove to be overwhelming for the general 

practitioner, while at the same time managing client communication in order to avoid client 

frustration and discontinuations in treatment.  

The current study results on the relationship between STT measurements and sex support the 

findings from the recent study by O’Neill et al. (2021), in which that there was no relationship 

found between sex and the development of KCS. This could suggest that there may not be a sex 

predisposition for acquiring KCS. The mean age at diagnosis in this current study population 

was 6.1 years of age. This was slightly higher than was found by Sanchez et al. (2007), where 

the mean age when clinical signs started was at the age of four years and one month. Although 

in this current study, the age of onset of clinical signs was not studied, the higher age at 

diagnosis could be due to the fact that the KCS may have been diagnosed later even if the 

patients have had clinical signs already for a longer period before. 24.4% (n = 11) of the dogs 

had experienced a long-term problem or recurring issues concerning the eyes.  

Yorkshire terriers (17.8%, n = 8), CKCS (11.1%, n = 5), and English bulldogs (8.9%, n = 4) 

were more commonly encountered in this study with KCS. In addition, Shih Tzus, English 

cocker spaniels, French bulldogs and pugs were encountered all with a representative of two 

dogs in each breed. The same breeds have been found to be predisposed to KCS in prior studies 

by Herrera et al. (2007), Westermeyer et al. (2009), and O’Neill et al. (2021). This may suggest 

that certain breeds could have a breed predisposition to KCS. However, the population sample 

of this current study is small and a limitation as there were only a few representatives for each 

breed, therefore generalisations on breed predisposition thus cannot be made. 

What was an interesting finding was that 6/8 Yorkshire terriers in this study population were 

females and were affected by KCS at a slightly younger age (5.8 years of age) when comparing 

to the whole population (6.1 years of age). These findings are similar to the results found by 

Herrera et al. (2007) where congenital KCS was overrepresented in Yorkshire terriers and 
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female dogs were more commonly affected at an early age. However, in this current study the 

age difference is small, and the distribution between unilateral and bilateral KCS in Yorkshire 

terriers was equal (50%/50%), whereas Herrera et al. (2007) states that congenital KCS seen in 

Yorkshire terriers is seen as severe and unilateral. This suggests that perhaps a proportion of 

the Yorkshire terriers in this study would not have congenital KCS, even if the age of diagnosis 

was slightly younger.  

The two English cocker spaniels included in this study both had a current history of eyelash and 

eyelid anomalies. Dog 2 had ectropion of both eyelids (unclear whether upper or lower eyelid) 

and distichiasis, whereas Dog 7 had trichiasis and a history of correctional surgery of the left 

upper eyelid due to drooping of the eyelid and trichiasis. In the study by Sanchez et al. (2007), 

a large proportion of the English cocker spaniels had concurrent trichiasis and entropion of the 

upper eyelids. Due to the small proportion of English cocker spaniels in the current study, the 

incidence of upper eyelid entropion and trichiasis in English cocker spaniels in accordance with 

KCS cannot be generalised, however may indicate that this occurrence could be further studied 

in new research. 

Two dogs had a history of concurrent metabolic disease, Dog 39 with hypothyroidism and Dog 

25 with Cushing’s disease. This only accounts for 4.4% of the study population which had a 

concurrent metabolic disease in accordance with KCS. However, Williams et al. (2007) 

demonstrated that only a small proportion of dogs with hypothyroidism and diabetes mellitus 

have concurrent KCS, dogs with metabolic diseases did have a significantly lower tear 

production when comparing to healthy individuals. This suggests that in dogs with 

hypothyroidism, diabetes mellitus and Cushing’s disease, STT measuring may be beneficial. In 

addition to metabolic diseases, in Dog 6, it was suspected whether the prior treatment with oral 

methylprednisolone induced KCS in the dog. Although, no research was found on whether the 

use of corticosteroids or methylprednisolone can induce KCS in dogs or breeds that already are 

predisposed to KCS.  

Saito et al. (2001) and Hussein et al. (2022) did not find in their studies that the removal of the 

third eyelid would cause KCS. However, the study period in both these studies was a year or 

less, meaning that there may not have been enough time elapsed for the development of KCS 

to begin in these dogs. In this current study, there were in a total of three dogs which have had 

a surgical procedure performed on the lacrimal gland of the third eyelid. In Dog 40, the prolapse 

of the lacrimal gland of the third eyelid in the left eye was corrected surgically approximately 
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four years prior to being diagnosed with KCS in the left eye. In Dog 19, it was not mentioned 

from which eye the cherry eye was operated from, however the dog was diagnosed with KCS 

in the left eye approximately 1.5 years after the operation. In addition, Dog 8 had a history of 

occasional prolapse of the left eye lacrimal gland and the removal of the lacrimal gland of the 

third eyelid in the right eye roughly one year prior to being diagnosed with bilateral KCS. This 

may indicate that studies with a longer follow-up period after lacrimal gland removal surgeries 

are needed in order to investigate more effectively the consequences of surgical removal on the 

development of KCS.  

The most common findings in the ophthalmological examination of the initial visit were 

keratitis (left eye 57.8%, right eye 51.1%), conjunctivitis (left eye 51.1%, right eye 40%), 

discharge (left eye 31.1%, right eye 37.8%) and pigmentation (left eye 33.3%, right eye 26.7%). 

Corneal ulcers were found in 11.1% of the left eyes and 13.3% of the right eyes. These clinical 

findings found further indicate that the reduction in tear production does affect the surface of 

cornea and may leave the surface prone for ulcers due to the lack of hydration and may play a 

role in the development of inflammation on conjunctival surfaces. In addition, these clinical 

signs are similar to what have been considered as the hallmark clinical signs caused by KCS 

mentioned in literature and studies (Berdoulay et al., 2005; Ofri et al., 2009; Grahn et al., 2014; 

Hartley, 2014). 

When observing the difference in STT results between initial visit and 1st control, there was a 

statistically significant increase in the STT result in the left eye of the patients. However, this 

difference was not statistically significant when observing the STT results from the right eye. 

In both groups there was an increase of STT, by 2.92 mm/min in the left and 0.67 mm/min in 

the right from the initial visit. Furthermore, when observing the difference between STT 

measurements from initial visit to second control, both in the left and right eye there was a 

statistically significant increase in STT measurements. The left eye STT had increased by 4.23 

mm/min and the right eye by 3.83 mm/min. These results indicate that the treatment methods 

used in the Small Animal Clinic seem to have an effect on the increase of tear production with 

the left eye STT increasing more than in the right eye.  

The treatment methods applied in the initial appointment commonly were initiated with NaCl 

0.9% solution rinsing of the eyes from discharge prior to placing eye medications (left eye 

82.2%, right eye 80%). Artificial tear replacers were utilised in the treatment for 73.3% in the 

left eye and 71.1% in the right eye. CsA was prescribed in 68.9% of the left eyes and 60% of 
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the right eyes. Pilocarpine was planned to be initiated in one patient, however during the study 

course this was not started. In addition, for one patient tacrolimus was prescribed due to CsA 

irritation during the second control, therefore the effect of tacrolimus could not be observed.  

In cases of active inflammation, perceived secondary bacterial infections and corneal ulcers 

topical antibiotics were initiated, with fusidic acid being prescribed most (left eye 33.3%, right 

eye 31.1%). Topical antibiotics were prescribed in total of 46.6% of times to be used in both 

the left and right eye (topical antibiotic-corticosteroid combination not included). During the 

time from initial visit to the second control, irritation by CsA was experienced by five patients 

(11.1%). 

In the study by White et al. (2018), CsA was the most recommended topical agent by 93% in 

the investigation of treatment methods used for KCS patients in the UK. Artificial tear replacers 

were recommended by 78% and topical antibiotics in 69.4% of patients. According to the 

current study results, topical antibiotics and CsA were recommended less at the Small Animal 

Clinic, when comparing to the use of different treatment methods in the UK. While the use of 

artificial tear replacers was somewhat similar, although slightly higher in the UK.  

Surgery as a sole treatment for KCS was only recommended in one patient (Dog 17), which 

was the enucleation of the affected eye. No other surgical method for the treatment of KCS was 

seen or recommended in this patient population from the Small Animal Clinic. However, 

removal of tumours and correctional eyelid surgeries were recommended, although these do 

not relate to the treatment and management of KCS itself. 

As a surgical treatment for KCS based on studies and literature, for dogs with congenital KCS 

or a complete lack of tear production and response to treatment with CsA, a parotid duct 

transposition surgery may be indicated (Herrera et al., 2007). Although it is important to note 

that this procedure may come with complications and does still warrant some level of medical 

treatment after the procedure is completed (Rhodes et al., 2012). In the case where there is 

slight tear production remained, the use of punctal occlusions in conjunction with medical 

treatment may be considered (Williams, 2002).  

More research into the topic of transplantation or the intravenous administration of 

mesenchymal stem cells as a treatment of KCS is needed, however preliminary study results 

show promising results (Berdoulay et al., 2016; Hermida-Prieto et al., 2021). In addition, the 

transplantation of salivary glands in order to aid patients with no response to the conventional 

medical treatment of KCS has been studied, although with controversial results (Castanho et 
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al., 2013; Cherry et al., 2018; Gabner et al., 2021), and does warrant for further research into 

the topic before recommendations can be applied.   

The importance of client communication and adherence to the treatment recommendations is 

highlighted in this study. It is unclear why patients did not return to the clinic for further control 

visits and thus it is uncertain if these patients had continued their treatments at all or had simply 

decided to continue treatment at another clinic. By the second control, the patient population 

had reduced to 15 dogs. What was also worrisome, was the average time it took the patients to 

come back for a control visit. Between the initial visit and 1st control, it took on average 103.3 

days before coming for the first control visit, when the most frequently recommended time for 

a re-examination was to be in 3-4 weeks. This demonstrates that it is vital to explain to the 

owner the nature of the disease, in that it requires commitment on behalf of the owner to apply 

medicine life-long for their pet and to control the situation regularly in order to avoid 

exacerbation and discontinuations in treatment. 

A limitation to this study was the unavailability of full patient information noted into the patient 

software. Not all findings and examinations had been reported in the database from the patients. 

For example, many of the patients had no specific mention on the results of fluorescein staining 

of each eye, although mentioning a corneal ulcer unilaterally as a finding. The differences in 

CsA treatments could not be studied specifically due to missing specifications on which CsA 

product was prescribed. In addition, in the ophthalmological examination findings the diagnosis 

at eye level had to be categorised without further going into detail on the severity of the signs 

due to inconsistency on the reported findings in the eyes. This would have provided more 

insight into the diversity and differences in severity of perceived keratitic changes, as now 

changes as neovascularisation, greyness and dullness of the cornea or corneal opacity had to be 

grouped together into a single category of keratitis.  

The patient population in this study was quite low, which is another limitation to this study. As 

the patient population progressively decreased towards the second control and due to the 

unavailability of STT measurements in the 1st and 2nd control, this caused the number of patients 

to be fairly low in statistical analyses. This could have contributed to the fact to which the STT 

measurements in the right eye did not increase between the initial visit and 1st control, and to 

why there was a significant increase in the STT results when comparing results between initial 

visit and 2nd control. 
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What made this study challenging on the part of gathering the data and could have affected the 

documented findings, was the language barrier. As the main language of communication at the 

Small Animal Clinic is in Estonian, therefore the patient information was notified either in 

Estonian or Russian. This made the process of translating and obtaining of patient data 

demanding, and furthermore may have led to unreported findings in the ophthalmological 

examination and confusion between translated terms.  
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CONCLUSIONS 

KCS is a common eye disease in dogs, in which immune-mediated background is most 

frequently observed. At the Small Animal Clinic of Estonian University of Life Sciences dogs 

were most affected bilaterally with KCS. The STT measurements from both eyes had increased 

significantly by the second control, with left eye improving more than the right eye. These study 

results suggest that the treatment methods applied were effective in increasing tear production 

in this study population. 

In conclusion, as to what treatment for KCS can be recommended from this patient population 

is fairly limited due to the use of similar medicinal agents and only one surgical technique. 

Although what the author recommends from what can be gathered from the study as a first line 

treatment for KCS is to first cleanse the eyes from secretions with physiological saline prior to 

the application of eye medications. Secondly, a recommendation of applying 0.2% CsA 

ointment 1-3 times a day depending on the severity due CsA ointment being generally available 

on the market. Thirdly, placing artificial tear drops containing carbomer or carbomer and 

hyaluron 3-4 times a day. After controlling the situation in 3-4 weeks, the application frequency 

of CsA and artificial tear drops can be adjusted accordingly to how the patient is responding to 

the medication. In case of concurrent active inflammation or corneal ulcers, use of topical 

corticosteroids or antibiotics may be warranted.  

If the patient is experiencing irritation from CsA or there is a lack of response to treatment, 1-

2% CsA eyedrops may be sought if available. Taking into consideration literature and studies 

as well, tacrolimus, pimecrolimus, and pilocarpine in the case of neurogenic KCS, may be 

indicated if they are available for use in dogs. However, the effect and use of these was not seen 

in the study population, therefore recommendations of use cannot be made. Another option is 

to solely attempt to manage KCS on artificial tear gels or drops with a frequent application if 

owner is willing and committed.  

In order to maintain adequate ocular health and satisfactory animal welfare, emphasis should 

be placed on the communication with the owners concerning the treatment goals, longevity and 

whole disease process. As KCS is generally life-long and treatment solely relies on maintaining 

or increasing tear production, excellent client communication is the basis for a successful 

treatment.  
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Appendix 1. Patient information table regarding the initial visit of the 45 patient cases 

treated and diagnosed at the Small Animal Clinic 

Dog 

number 
Breed 

Sex and 

neuter 

status 

Date of 

birth 

Date of first 

visit 

Date of 

diagnosis 

Age at 

diagnosis 

1 

Cavalier 

King Charles 

spaniel 

Male, 

NC 
9.10.2017 19.10.2021 19.10.2021 4 

2 

English 

cocker 

spaniel 

Male, 

NC 
29.12.2007 11.7.2017 11.7.2017 9 

3 Pug 
Male, 

NC 
2.5.2013 6.1.2020 6.1.2020 6 

4 
Yorkshire 

terrier 

Female, 

NS 
1.1.2013 27.10.2022 27.10.2022 9 

5 
Yorkshire 

terrier 

Male, 

NC 
27.3.2009 16.7.2019 16.7.2019 10 

6 
Yorkshire 

terrier 

Female, 

NS 
24.7.2017 28.4.2022 28.4.2022 4 

7 

English 

cocker 

spaniel 

Female, 

NS 
24.5.2010 6.10.2022 6.10.2022 12 

8 
Newfound-

land 

Female, 

NS 
2.4.2015 12.5.2020 12.5.2020 5 

9 Beagle 
Male, 

NC 
22.2.2016 25.5.2021 25.5.2021 5 

10 
French 

bulldog 

Male, 

NC 
28.9.2014 1.9.2020 1.9.2020 5 

11 

Cavalier 

King Charles 

spaniel 

Male, 

NC 
15.12.2014 18.6.2018 18.6.2018 3 

12 
English 

bulldog 

Female, 

NS 
16.4.2015 7.1.2021 7.1.2021 5 

13 
Miniature 

bull terrier 

Female, 

S 
15.2.2015 6.10.2022 6.10.2022 7 

14 
Chinese 

crested dog 

Female, 

NS 
30.3.2009 24.4.2018 24.4.2018 9 

15 

Chihuahua 

(short-

haired) 

Male, 

NC 
1.2.2010 25.6.2021 25.6.2021 11 

16 Pug 
Female, 

S 
8.9.2012 13.12.2017 13.12.2017 5 

17 
French 

bulldog 

Male, 

NC 
20.10.2012 26.8.2019 26.8.2019 6 

18 
Chinese 

crested dog 
Male, C 1.3.2018 23.12.2019 23.12.2019 1 

19 Cane corso 
Female, 

NS 
6.9.2010 14.8.2018 14.8.2018 7 



71 

 

20 

Cavalier 

King Charles 

spaniel 

Male, 

NC 
24.12.2014 12.12.2019 12.12.2019 4 

21 
German 

shepherd 

Female, 

NS 
1.1.2014 29.9.2020 29.9.2020 6 

22 
Yorkshire 

terrier 

Male, 

NC 
24.10.2015 12.12.2017 12.12.2017 2 

23 Russian toy Male, C 25.10.2016 9.11.2021 9.11.2021 5 

24 
English 

bulldog 

Male, 

NC 
27.1.2015 26.10.2020 26.10.2020 5 

25 
Miniature 

schnauzer 

Male, 

NC 
30.4.2007 22.9.2021 22.9.2021 14 

26 

Cavalier 

King Charles 

spaniel 

Female, 

S 
24.1.2018 16.9.2020 16.9.2020 2 

27 Bull terrier 
Male, 

NC 
26.6.2012 23.8.2021 23.8.2021 9 

28 
Collie (long-

haired) 
Male, C 28.12.2015 23.11.2020 23.11.2020 4 

29 Bull terrier 
Female, 

NS 
21.2.2014 8.6.2020 8.6.2020 6 

30 
English 

bulldog 

Male, 

NC 
25.7.2018 12.5.2022 12.5.2022 3 

31 
Golden 

retriever 

Female, 

S 
15.11.2013 12.5.2020 12.5.2020 6 

32 
Yorkshire 

terrier 

Female, 

NS 
28.7.2011 27.12.2019 27.12.2019 8 

33 
Miniature 

bull terrier 

Male, 

NC 
14.7.2014 1.11.2022 1.11.2022 8 

34 Pekingese 
Female, 

S 
8.1.2008 28.10.2020 28.10.2020 12 

35 Shih Tzu 
Male, 

NC 
16.9.2017 12.8.2022 12.8.2022 4 

36 
English 

bulldog 

Female, 

NS 
1.1.2017 3.11.2022 3.11.2022 5 

37 Pomeranian 
Female, 

NS 
31.10.2020 18.11.2022 18.11.2022 2 

38 Mix breed 
Male, 

NC 
3.9.2010 26.7.2019 26.7.2019 8 

39 Shih Tzu 
Male, 

NC 
15.5.2012 3.5.2019 3.5.2019 6 

40 
Yorkshire 

terrier 

Female, 

NS 
25.6.2015 25.6.2021 25.6.2021 6 

41 

Cavalier 

King Charles 

spaniel 

Male, 

NC 
22.11.2015 3.8.2022 3.8.2022 6 
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42 
Yorkshire 

terrier 

Female, 

S 
15.11.2017 27.12.2019 10.12.2019 2 

43 
Dachshund 

(long-haired) 

Female, 

NS 
1.1.2009 14.12.2020 8.12.2020 11 

44 
Yorkshire 

terrier 

Female, 

NS 
6.7.2011 28.8.2017 1.12.2016 5 

45 
Miniature 

schnauzer 

Male, 

NC 
7.4.2014 10.11.2017 1.8.2017 3 

C – Castrated; NC – Non-castrated; NS – Non-sterilised; S - Sterilised 
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Appendix 2. Table on the reason of visit and findings found during the ophthalmological 

examination from the 45 cases at the initial visit 

Dog Reason of visit Findings: left eye Findings: right eye 

STT 

left eye 

(mm/ 

min) 

STT 

right 

eye 

(mm/ 

min) 

1 

Reoccuring eye 

problems: squinting, 

rubbing and eyes 

are blurry 

Eye area clean, no 

lacrimation. Conjunctival 

hyperaemia. Chronic 

inflammation of cornea, 

transparency of cornea 

decreased. Grey spot on 

cornea and moderate 

pigmentation. Internal 

structures and eyelids normal. 

IOP: 16-17mmHg. Fluo: neg. 

Eye area clean, no 

lacrimation. Blepharospasm 

and conjunctival hyperaemia 

more severe. Translucent grey 

spot on cornea, and slight 

pigmentation. Dry surface of 

cornea, chronic inflammation 

of cornea. Internal structures 

and eyelids normal. IOP: 16-

17mmHg. Fluo: pos. 

15.5 13 

2 

Recommendation 

from previous visit 

3 weeks ago to visit 

ophthalmologist. 

Bilateral purulent 

discharge for a year. 

Rubbing eyes. 

Ectropion of both eyelids. 

Highly pigmented third 

eyelid. Pigmentation, blood 

vessels, swelling, 

conjunctivitis. Individual 

distichiaisis. IOP: 4mmHg. 

Fluo: neg. 

Ectropion of both eyelids. 

Unpigmented third eyelid. On 

magnification small blood 

vessels. Small cataract on 

lens. Individual distichiasis. 

IOP: 9mmHg. Fluo: neg. 

0 2 

3 

Eye problems for a 

long time, mucous 

discharge, impaired 

vision 

Macroblepharon. Medial 

entropion. Corneal swelling 

and cloudiness. Pigmentation. 

Moderate purulent discharge. 

Conjunctival hyperaemia. 

IOP: 19mmHg. Fluo: neg. 

Macroblepharon. Medial 

entropion. Corneal swelling 

and cloudiness. Pigmentation. 

Moderate purulent discharge. 

Conjunctival hyperaemia. 

IOP: 24mmHg. Fluo: neg. 

6 10 

4 

Problem with right 

eye. Increased 

discharge, rubbing 

and blepharospasm. 

Normal. IOP: 15mmHg. Fluo: 

unknown. 

Keratitis dorsally (superficial 

blood vessels), conjunctivitis. 

Discharge. Corneal swelling. 

IOP: 9mmHg. Fluo: pos. 

16 0.5 

5 

For several years 

problems with eyes, 

owner thinks dog 

cannot see well. 

Eyes look blurry. 

Decreased reaction to light. 

Pupils wider than normal. 

Partial surface opacification 

of lens and sclerosis. Fluo: 

neg. 

Decreased reaction to light. 

Pupils wider than normal. 

Partial opacification of lens 

and sclerosis. Yellow 

discharge. Fluo: neg. 

15 11 

6 

Seizure control 

visit. Squinting of 

both eyes and 

greenish discharge. 

Greenish-grey discharge. 

Mild conjunctivitis. Fluo: pos. 

Greenish-grey discharge. 

Mild conjunctivitis. Fluo: pos. 
9.5 9.5 

7 

Referred to an eye 

examination due to 

redness in eyes that 

was noticed during 

last appointment. 

Rubbing eyes and 

discharge. 

Dorsal swelling, superficial 

blood vessels on cornea at the 

area of trichiasis. Lens 

nucleus sclerosis and iris 

atrophy. IOP: 14mmHg. Fluo: 

unknown. 

Dorsal swelling, superficial 

blood vessels on cornea, 

pigmentation at the area of 

trichiasis. Lens nucleus 

sclerosis and iris atrophy. 

IOP: 7mmHg. Fluo: 

unknown. 

8.5 13 

8 

Mucous discharge 

from left eye, vision 

deterioration and 

cloudy cornea 

Drooping of lower eyelid. 

Corneal pigmentation, 

deterioration of corneal 

transparency, inflammation of 

conjunctiva and mucous 

discharge. Internal structures 

normal. IOP: 14mmHg. Fluo: 

unknown. 

Drooping of lower eyelid. 

Corneal pigmentation, 

deterioration of corneal 

transparency, inflammation of 

conjunctiva and mucous 

discharge. Internal structures 

normal. IOP: 14mmHg. Fluo: 

unknown. 

0 5 

 

9 

Eye problems for a 

longer time. Yellow 

discharge from right 

eye, is dull, 

blepharospasm and 

scratching eye. 

Normal. Fluo: unknown. 

Blepharospasm. Dried yellow 

discharge at edges of lid. 

Conjunctiva swollen and red. 

New blood vessels on cornea. 

Pigmented spot with defined 

large blood vessels 

25 15 
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approximately 5mm in size 

behind third eyelid. IOP: 

20mmHg. Fluo: neg. 

10 

Control for prior 

right eye 

inflammation and a 

spot in eye 

(possibly: 

branch/trauma). 

Squinting and 

discharge resolved, 

but there is a grey 

spot with blood 

vessels. 

Internal structures and eyelids 

normal. No eyelash 

anomalies. No 

blepharospasm, no 

lacrimation. Redness of 

conjunctiva. Scattered 

pigmentation, corneal 

swelling/fibrosis, and 

vascularisation in centre of 

cornea. IOP: 17-21mmHg. 

Fluo: neg. 

Internal structures and eyelids 

normal. No eyelash 

anomalies. No 

blepharospasm, no 

lacrimation. Redness of 

conjunctiva. More severe 

scattered pigmentation, 

corneal swelling/fibrosis, and 

vascularisation in centre of 

cornea. IOP: 17-21mmHg. 

Fluo: neg. 

21 9.5 

11 

During previous 

visit concerning 

skin problems, STT 

measured 0. Came 

for consult. 

Discharge and corneal 

pigmentation. Internal 

structures normal. IOP 

normal. Fluo: unknown. 

Discharge and corneal 

pigmentation. Internal 

structures normal. IOP 

normal. Fluo: unknown. 

5 10 

12 

Came for control 

visit for earlier 

diagnosed 

conjunctivitis and 

keratitis 

Medial entropion. Greyish 

area on inner corner of eye, 

partially under third eyelid, 

blood vessels. Conjunctival 

hyperaemia and keratitis. 

Distichiasis. IOP normal. 

Fluo: neg. 

Medial entropion. Greyish 

area on inner corner of eye, 

partially under third eyelid, 

blood vessels. Conjunctival 

hyperaemia and keratitis 

(more pronounced). 

Distichiasis. IOP normal. 

Fluo: neg. 

25 10 

13 

Referral patient 

from another clinic 

due to right eye 

seeming grey and 

purulent discharge 

from left eye 

Eye open, area clean and dry. 

Cornea without findings of 

inflammation. Eyelids 

normal. Small cataractous 

foci. IOP: 19mmHg. Fluo: 

unknown. 

Eye open, area clean and dry. 

Cornea without inflammation. 

Eyelids normal. Distichiasis 

on medial part of upper 

eyelid. Dotted cataractous 

foci on anterior capsule of 

lens. IOP: 17mmHg. Fluo: 

unknown. 

13 12 

14 

Problem with eyes 

since a puppy. 

Discharge from 

eyes and they seem 

cloudy. 

Cornea completely cloudy: 

pigmentation, partial 

vascularisation and swelling. 

Neither pupil nor fundus can 

be seen. Threat response 

missing. IOP: 18mmHg. Fluo: 

neg. 

Cornea completely cloudy: 

pigmentation, partial 

vascularisation and swelling. 

Neither pupil nor fundus can 

be seen. Threat response 

missing. IOP: 21mmHg. Fluo: 

neg. 

5 4 

15 Unknown 

Corneal pigmentation, 

medially granulation tissue. 

Pupil could not be assessed 

due to pigmentation. IOP: 

20mmHg. Fluo: neg. 

Visually normal, but nuclear 

sclerosis can be found. IOP: 

24mmHg. Fluo: neg. 

1 11 

16 

Came to clinic for 

ultrasound, blood 

and urine tests 

Pigmentation on inner corner 

of cornea in area of medial 

entropion. IOP: 16mmHg. 

Fluo: unknown. 

Pigmented cornea. Medial 

entropion. IOP: 15mmHg. 

Fluo: unknown. 

16 4 

17 

Came to clinic due 

to a mass on the 

lateral conjunctiva 

of the right eye that 

has increased in size 

and mucous 

discharge 

Normal. IOP: 22mmHg. Fluo: 

unknown. 

Strong pigmentation on 

cornea, swelling and yellow 

discharge. On lateral aspect of 

conjunctiva, a cauliflower-

like mass 4mm in size with 

blood supply. IOP: 7mmHg. 

Fluo: unknown. 

15 0 

18 

Came to clinic due 

to yellow discharge 

from left eye and 

squinting 

Superficial inflammation. 

Internal structures normal. No 

vision loss. Fluo: unknown. 

Normal. Fluo: unknown. 0 11 

19 

Previously 

diagnosed with eye 

infection (mucous 

discharge and 

Intraocular structures normal, 

cornea normal currently. IOP: 

17mmHg. Fluo: unknown. 

 

Normal. IOP: 18mmHg. Fluo: 

unknown. 

 

 

 

0 

 

 

 

22 
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redness in left eye), 

eyes itching. 

Treatment has not 

helped. Left nostril 

crusty and sneezing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

20 

Control visit of right 

eye corneal ulcer. 

Squinting 

occasionally. No 

discharge. 

Dry keratoconjunctivitis. 

Fluo: unknown. 

Corneal stromal ulcer 

centrally. Fluo: positive. 
7 15 

21 

Purulent discharge 

from right eye for a 

longer time. 

Discharge now also 

from left eye. 

Beginning inflammation of 

conjunctiva. Internal 

structures normal. No vision 

loss. IOP: 13-16mmHg. Fluo: 

unknown. 

Inflammation of the cornea 

and conjunctiva. Internal 

structures normal. No vision 

loss. IOP: 13-16mmHg. Fluo: 

unknown. 

13 0 

22 

Problems with eyes 

since young. 

Discharge, 

occasionally 

squinting. 

Blepharospasm. Slimy light 

discharge. Laterally on the 

cornea: superficial ulcers with 

detached epithelium of 

cornea. Vascularisation, and 

corneal swelling. Fluo: pos. 

Eye normal in inspection, 

when flushed white discharge. 

Fluo: unknown. 

0 0 

23 

Came for control of 

corneal ulcer in the 

right eye 

Unknown. Fluo: unknown. 

Yellow discharge, 

neovascularisation. No signs 

of inflammation in anterior 

chamber. Eye surface dry and 

dull. Conjunctivitis. Fluo: 

pos. 

11 0 

24 

Referral patient. 

Purulent discharge 

from left eye. 

Greenish-yellow discharge. 

Internal structures normal. 

Corneal cloudiness, 

conjunctiva red. Lower eyelid 

turning inward. IOP: 

21mmgH. Fluo: neg. 

Internal structures normal. On 

cornea a small, diffuse, 

cloudy patch of inflammation. 

Bottom eyelid turning inward. 

IOP 23mmHg. Fluo: neg. 

0 23 

25 
Came for control of 

eye problems 

Eyes open. Grey discharge in 

corner of eye. Hyperaemia of 

bulbar conjunctiva. Fluo: 

unknown. 

Eyes open. Dried discharge 

on lateral aspect and grey 

discharge from eye. 

Hyperaemia of bulbar 

conjunctiva. Fluo: unknown. 

11.5 3.5 

26 
Discharge from 

eyes 

Distichiasis. No changes on 

cornea. Grey discharge. 

Conjunctiva more 

hyperaemic. IOP: 18mmHg. 

Fluo: pos. 

Distichiasis. No changes on 

cornea. Grey discharge. IOP: 

17mmHg. Fluo: neg. 

10 16 

27 
Discharge from 

eyes 

Corneal 

inflammation/keratitis 

(corneal swelling, 

neovascularisation), 

conjunctivitis, yellow sticky 

discharge. Internal structures 

normal. Fluo: neg. 

Normal. Fluo: unknown. 3 15 

28 

Discharge from 

eyes and itchy eyes, 

squinting 

Cornea grey and swollen. 

Anterior chamber fine. 

Blepharospasm. IOP: 

17mmHg. Fluo: pos. 

Cornea grey and swollen. 

Anterior chamber fine. 

Blepharospasm. IOP: 

17mmHg. Fluo: unknown. 

1.5 1.5 

29 
Referral patient due 

to suspicion of KCS 

Cloudy cornea (swelling). 

Internal structures fine, vision 

preserved. Fluo: neg. 

Inflammation of cornea, 

neovascularisation and 

pigment spots. Internal 

structures fine, vision 

preserved. Fluo: neg. 

1 0 

30 

Referral patient due 

to left eye being 

dull and grey, 

yellow discharge. 

Problem since 

autumn 2021. 

Corneal swelling, corneal 

blood vessels and 

pigmentation. Hyperaemia of 

conjunctiva. IOP normal. 

Fluo: neg. 

IOP normal. Fluo: neg. 5 19 
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31 

Blinking more, spot 

on right eye and 

discharge 

Internal structures and vision 

fine. Changes only minimal, 

no discomfort. Fluo: 

unknown. 

Internal structures and vision 

fine. Inflammation of the 

cornea: cloudy spot and blood 

vessels on cornea. 

Deterioration of transparency 

and inflammation of 

conjunctiva. Purulent 

discharge. Fluo: unknown. 

6 0 

32 

Control visit for 

diagnosed keratitis, 

STT was decreased 

during last visit 

Surface of cornea dry and 

dull. Signs of conjunctival 

hyperaemia and keratitis. 

Fluo: neg. 

Normal. Fluo: neg. 2 17 

33 

Discharge from 

eyes for 1.5 years 

 

Dorsal swelling and blood 

vessels on cornea. IOP 

normal. Fluo: pos. 

Dorsal swelling and blood 

vessels on cornea. IOP 

normal. Fluo: unknown. 

5 0.5 

34 

Left eye is red and 

owner suspects the 

dog cannot see well 

Conjunctivitis, bulbar and 

eyelid conjunctiva red, 

mucous discharge. Medial 

entropion, macroblepharon, 

distichiasis and trichiasis. 

Pigmentation dorsally and 

ventrally, neovascularisation. 

IOP: 19mmHg. Fluo: 

unknown. 

Medial entropion, 

macroblepharon, distichiasis 

and trichiasis. Fundus 

partially visible. Cataract foci 

on anterior capsule of lens. 

IOP: 20mmHg. Fluo: 

unknown. 

11 21 

35 
Discharge from 

both eyes 

Severe corneal inflammation, 

swelling on cornea, blood 

vessels. Bilateral 

conjunctivitis, keratitis. 

Trichiasis. IOP: 15mmHg. 

Fluo: neg. 

Severe corneal inflammation, 

swelling on cornea, blood 

vessels. More severe 

conjunctivitis and keratitis. 

Trichiasis. Anterior chamber 

cannot be assessed. IOP: 

9mmHg. Fluo: neg. 

0 0 

36 

Thick purulent 

discharge from eyes 

for about 2 months 

Purulent yellow discharge. 

Swelling and blood vessels on 

cornea. Conjunctivitis. IOP 

normal. Fluo: neg. 

Purulent yellow discharge. 

Swelling and blood vessels on 

cornea. Slight pigmentation. 

Conjunctivitis. IOP normal. 

Fluo: neg. 

5 1 

37 

Yellow discharge 

from right eye, 

blepharospasm. 

Eyes sensitive to 

light. 

Distichiasis. No signs of 

intraocular or corneal 

inflammation. Prominent 

conjunctival blood vessels. 

IOP: 21mmHg. Fluo: neg. 

Distichiasis. No signs of 

intraocular or corneal 

inflammation. Prominent 

conjunctival blood vessels. 

IOP: 20mmHg. Fluo: neg. 

6 9.5 

38 

Surface of left eye 

dull, frequent 

blinking 

Clouding and pigmentation of 

cornea. Intraocular structures 

normal. Fluo: neg. 

Unknown. Fluo: neg. 0 15 

39 

Referral patient. 

Right eye became 

cloudy and 

squinting. 

Moderate blepharospasm, 

bulging eye. Cornea 

opaque/dark brown almost 

completely. Moderate 

conjunctivitis. Does not react 

to light, vision impaired. 

Distichiasis. IOP normal. 

Fluo: neg. 

Moderate blepharospasm, 

bulging eye. Cornea cloudy 

and vascularisation, reduced 

transparency. Conjunctivitis. 

Distichiasis. Reacts to light. 

Internal structures normal. 

IOP: 15mmHg. Fluo: neg. 

10 15 

40 Unknown 
Normal. IOP: 7mmHg. Fluo: 

neg. 

Corneal swelling, 

vascularisation, mucous 

discharge, scarring laterally. 

IOP: 11mmHg. Fluo: neg. 

7 0 

41 

Redness of eyes and 

continued 

discharge. Lowered 

tear production at 

another clinic. 

Extensive pigmentation of 

cornea. Conjunctival 

hyperaemia, mucous 

discharge. IOP normal. Fluo: 

neg. 

Conjunctival hyperaemia. 

Central corneal swelling. 

Slight pigmentation. IOP 

normal. Fluo: neg. 

17 16 

42 

Referral patient. 

Diagnosed with 

KCS 10.12.2019. 

Problem with left 

 

Thick white-yellowish 

mucous discharge. 

Redness/inflammation of 

conjunctiva. Fluo: unknown. 

 

 

Slight redness and discharge. 

Fluo: unknown. 

 

4 18 
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eye, discharge since 

spring. 

 

43 

Referral patient. 

Holding left eye 

closed and 

discharge. Problem 

for 3 weeks. 

8.12.2020 another 

clinic diagnosed 

KCS. 

Blepharospasm. Mild corneal 

swelling and cloudiness, 

conjunctival redness 

(keratoconjunctivitis). Fluo: 

neg. 

Eye is open. Small cataract. 

Fluo: unknown. 
0 5 

44 

Problem with left 

eye since December 

2016 and was 

diagnosed with 

KCS. Discharge. 

Cornea dry. Grey discharge. 

Central scar tissue and blood 

vessels. Slight atrophy on 

lateral aspect of iris. IOP: 

15mmHg. Fluo: neg. 

Slightly shinier than left eye. 

Grey discharge. Cornea 

normal. Cataract foci on front 

of lens. IOP 18mmHg. Fluo: 

neg. 

0 1 

45 

Both eyes 

problematic for 6 

months. Discharge, 

squinting and 

redness. KCS 

diagnosed in 

August. 

Blepharospasm. Dorsally 

pigmentation, blood vessels. 

Conjunctiva hyperaemic. 

IOP: 11mmHg. Fluo: 

unknown. 

Blepharospasm. Vessels, no 

pigmentation. Conjunctiva 

hyperaemic. IOP: 11mmHg. 

Fluo: pos. 

0 0 

Fluo – Fluorescein stain test; IOP – Intraocular pressure; KCS – Keratoconjunctivitis sicca; Pos – 

Positive; Neg – Negative; STT – Schirmer tear test  
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Appendix 3. Table on the diagnosis, treatment and remarks on the initial visit concerning 

the 45 patient cases 

Dog Diagnosis Treatment for left eye Treatment for right eye 

Adjunctive treatment, 

remarks, and suggestions 

concerning the eyes 

1 

Bilateral KCS 

and keratitis, 

corneal ulcer 

in the right 

eye 

0.9% NaCl solution rinsing. 

Artificial tear gel (Thealoz® 

Duo/Bepanthen®eye) 3 

times a day. 0.2% 

cyclosporine ointment 3-

5mm 3 times a day. 

0.9% NaCl solution rinsing. 

Cyclopentolate hydrochloride 

1 drop 3 times a day. Fusidic 

acid 1 drop 3 times a day. 

Artificial tear gel (Thealoz® 

Duo/Bepanthen® eye) 3 times 

a day. 0.2% cyclosporine 

ointment 3-5mm 3 times a 

day. 

Meloxicam 1.5mg/ml 

according to weight PO for 

5 days. Recommended UV 

glasses. Control in 3-4 

weeks, contact in week to 

let know how they are. 

2 Bilateral KCS 

NaCl 0.9% solution eye 

rinsing. Fusidic acid 1 drop 

2 times a day, 10 days. 2% 

cyclosporine eyedrops 1 

drop 3 times a day. Gel-like 

artificial tear drops 

(Oftagel®/Humigel®/Oftan® 

A-pant) 1 drop 3-4 times a 

day. 

NaCl 0.9% solution eye 

rinsing. 2% cyclosporine 

eyedrops 1 drop 3 times a 

day. Gel-like artificial tear 

drops (Oftagel®/ 

Humigel®/Oftan® A-pant) 1 

drop 3-4 times a day. 

Next control by phone call 

3 

Bilateral 

KCS, 

entropion, and 

corneal 

pigmentation 

NaCl 0.9% solution eye 

rinsing. Artificial tear drops 

(Oftagel®/Systane®) 3-4 

times a day. 0.2% 

cyclosporine ointment 

0.5cm 2 times a day. 

NaCl 0.9% solution eye 

rinsing. Artificial tear drops 

(Oftagel®/Systane®) 3-4 times 

a day. 0.2% cyclosporine 

ointment 0.5cm 2 times a day. 

Control in 4 weeks. 

Recommended surgical 

correction of eyelids. 

4 

Right eye 

KCS, corneal 

ulcer, and 

keratitis 

No treatment 

NaCl 0.9% solution eye 

rinsing. Fusidic acid 1 drop 3 

times a day. 0.2% 

cyclosporine ointment 2-

5mm. Artificial tear gel 

(Optixcare®) 4-5 times a day. 

Control in 2 weeks. Dry 

nostril on right side. 

5 

Right eye 

KCS, bilateral 

iris atrophy, 

and diffuse 

capsular 

cataract 

No treatment 

NaCl 0.9% solution eye 

rinsing. Tobramycin 1 drop 3 

times a day for 3 weeks. 

Artificial tear drops 

(Systane®) 1 drop 3-4 times a 

day. 

Control in 6-8 months 

6 

Bilateral KCS 

and corneal 

ulcers 

NaCl 0.9% solution eye 

rinsing. Fusidic acid 1 drop 

3 times a day for 7 days. 

Artificial tear gel 

(Optixcare®) 4 times a day. 

NaCl 0.9% solution eye 

rinsing. Fusidic acid 1 drop 3 

times a day for 7 days. 

Artificial tear gel (Optixcare®) 

4 times a day. 

Control in 2 weeks by 

email. Suspicion of 

exacerbation by 

methylprednisolone 

treatment. 

7 
Bilateral KCS 

and trichiasis 

NaCl 0.9% solution eye 

rinsing. Fusidic acid 1-2 

drops 3 times a day. 

Moisturising ointment 

(VitA-POS®) 2-5mm 4 

times a day. 0.2% 

cyclosporine ointment 3 

times a day. 

NaCl 0.9% solution eye 

rinsing. Fusidic acid 1-2 

drops 3 times a day. 

Moisturising ointment (VitA-

POS®) 2-5mm 4 times a day. 

0.2% cyclosporine ointment 3 

times a day. 

Control in 3-4 weeks. 

Previously left upper eyelid 

correction surgery 

22.01.2021 due to trichiasis 

and drooping of upper 

eyelid. New surgery for 

eyelids discussed in future. 

8 Bilateral KCS 

NaCl 0.9% solution eye 

rinsing. Gel-like artificial 

tear drops (Systane®) 2 

drops 3-4 times a day. 1% 

NaCl 0.9% solution eye 

rinsing. Gel-like artificial tear 

drops (Systane®) 2 drops 3-4 

times a day. 1% cyclosporine 

drops 1 drop 2 times a day. 

Control in 4 weeks. Eyelid 

correction surgery in 2019 

summer and autumn, 

removal of lacrimal gland 

of third eyelid of right eye. 
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cyclosporine drops 1 drop 2 

times a day. 

Left eye lacrimal gland 

occasionally falls out. 

9 

Right eye 

KCS, 

keratitis, and 

tumour 

No treatment 

NaCl 0.9% solution eye 

rinsing. Artificial tear drops 

(Hyal-Drop®) 3 times a day. 

Dexamethasone-

chloramphenicol ointment 

1cm 3 times a day. 

Control in 3-4 weeks. 

Corneal tumour 

recommended to be 

removed if increases in size. 

10 

Right eye 

KCS and 

bilateral 

keratitis 

NaCl 0.9% solution eye 

rinsing. Gel-like artificial 

tears 3 times a day. 1% 

cyclosporine 2 times a day. 

NaCl 0.9% solution eye 

rinsing. Gel-like artificial 

tears 3 times a day. 1% 

cyclosporine 2 times a day. 

Control in 3-4 weeks 

11 Bilateral KCS 

NaCl 0.9% solution eye 

rinsing. Artificial tear drops 

(Oftagel®) 1 drop at a time. 

NaCl 0.9% solution eye 

rinsing. Artificial tear drops 

(Oftagel®) 1 drop at a time. 

Control in 3 months. Low 

STT already in 2016 visit. 

12 
Right eye 

KCS 

NaCl 0.9% solution eye 

rinsing. Artificial tear drops 

for hydration regularly. 

0.2% cyclosporine 3 times a 

day. Artificial tear gel 3-4 

times a day. 

NaCl 0.9% solution eye 

rinsing. Artificial tear drops 

for hydration regularly. 0.2% 

cyclosporine 3 times a day. 

Artificial tear gel 3-4 times a 

day. 

Control in 3-4 weeks 

13 
Bilateral KCS 

and cataract 
No treatment No treatment Control in future 

14 Bilateral KCS 

NaCl 0.9% solution eye 

rinsing at least 2 times a 

day. Gel-like artificial tears 

(Oftagel®/Humigel®) 3-6 

times a day. 1% 

cyclosporine 3 times a day. 

NaCl 0.9% solution eye 

rinsing at least 2 times a day. 

Gel-like artificial tears 

(Oftagel®/Humigel®) 3-6 

times a day. 1% cyclosporine 

3 times a day. 

Control in 4 weeks 

15 Bilateral KCS 

NaCl 0.9% solution eye 

rinsing. Gel-like artificial 

tears (Optixcare®) 3-6 times 

a day. 0.2% cyclosporine 

ointment 5mm 3 times a 

day. 

NaCl 0.9% solution eye 

rinsing. Gel-like artificial 

tears (Optixcare®) 3-6 times a 

day. 0.2% cyclosporine 

ointment 5mm 1 time a day. 

Owner will send a photo of 

the left eye at the end of 

next month 

16 
Right eye 

KCS 

NaCl 0.9% solution eye 

rinsing. Gel-like artificial 

tears (Oftagel®/Humigel®) 1 

drop 3-4 times a day. 

NaCl 0.9% solution eye 

rinsing. 2% cyclosporine 

drops 1 drop 3 times a day. 

Gel-like artificial tears 

(Oftagel®/Humigel®) 1 drop 3-

4 times a day. 

Control in 2-4 weeks 

17 
Right eye 

KCS 
No treatment 

Recommendation of eye 

removal due to suspicion of 

neoplasia 

Owner cancelled eye 

removal and has not come 

for controls 

18 Left eye KCS 

NaCl 0.9% solution eye 

rinsing. Artificial tear drops 

1 drop 3-6 times a day. 1% 

cyclosporine 1 drop 2 times 

a day. Moisturising eye 

ointment (VitA-POS®) at 

night. 

No treatment 

Suspicion of congenital 

KCS. Left eye removed in 

the future (1.4.2020) due to 

abscess in eye socket. 

19 Left eye KCS 

NaCl 0.9% solution eye 

rinsing. Fusidic acid eye 

drops 1 drop 3 times a day. 

1% cyclosporine 1 drop 3 

times a day. 

No treatment 

Removal of crusts from 

nostril with NaCl 0.9% 

solution. Advised to check 

thyroid function blood 

work. Control in 2 weeks. 

Cherry eye operated 1.5 

years. 

20 

 

Left eye KCS 

and right eye 

corneal ulcer 

NaCl 0.9% solution eye 

rinsing. 0.2% cyclosporine 

ointment 1 drop 2 times a 

day. Gel-like artificial tear 

(Oftagel®) drops 3-4 times a 

day. 

NaCl 0.9% solution eye 

rinsing. Tobramycin 5 times a 

day. Fusidic acid 1 drop 4 

times a day. Gel-like artificial 

tear drops (Oftagel®) 3 times a 

day. 

No other treatment, 

suggestions, or remarks 
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21 Bilateral KCS 

NaCl 0.9% solution rinsing. 

Tobramycin 1 drop 3 times 

a day for 21 days. 

Cyclosporine eye drops 1 

drop 3 times a day. After 

tobramycin course, use of 

moisturising gel 

(Systane®/Bepanthen® 

eye/VitA-POS®) at least 2 

times a day. 

NaCl 0.9% solution rinsing. 

Tobramycin 1 drop 3 times a 

day for 21 days. Cyclosporine 

eye drops 1 drop 3 times a 

day. After tobramycin course, 

use of moisturising gel 

(Systane®/Bepanthen® 

eye/VitA-POS®) at least 2 

times a day. 

Control in 3-4 weeks 

22 

Bilateral KCS 

and left eye 

corneal ulcer 

NaCl 0.9% solution rinsing. 

Tetracycline ointment 2 

times a day for 30 days. 

NaCl 0.9% solution rinsing. 

Gel-like artificial tear drops 

(Oftagel®, etc.). 

Cyclosporine 

recommended. Owner did 

not want to start 

cyclosporine due to price 

and difficulty in obtaining 

the medication. Control in 4 

weeks. 

23 

Right eye 

KCS and 

corneal ulcer 

No treatment 

NaCl 0.9% solution rinsing. 

Tobramycin 1 drop 5-6 times 

a day. Fusidic acid 1 drop 5-6 

times a day. 0.2% 

cyclosporine 3 times a day. 

Artificial tear drops 

(Oftagel®) as many times as 

possible. 

Control in 14 days 

24 
Left eye KCS 

and entropion 

NaCl 0.9% solution rinsing. 

Tobramycin 3 times a day 

for 21 days. Artificial tear 

gel (Oftagel®) after 

antibiotic. 0.2% 

cyclosporine 3 times a day 

for 21 days. 

NaCl 0.9% solution rinsing Control in 3 weeks 

25 Bilateral KCS 

1% cyclosporine 3 times a 

day. Artificial tear gel 

(Oftagel®). 

1% cyclosporine 1% 3 times a 

day. Artificial tear gel 

(Oftagel®). 

Control in 3-4 weeks. 

Cushing’s disease. 

 

26 

Bilateral KCS 

and left eye 

corneal ulcer 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 3 times 

a day. 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 3 times a 

day. 

No other treatment 

suggestions or remarks 

27 Left eye KCS 

NaCl 0.9% solution rinsing. 

0.2% cyclosporine ointment 

3 times 2-5mm at a time. 

Gel-like artificial tears 

(Optixcare®) 3-4 times. 

NaCl 0.9% solution rinsing. 

0.2% cyclosporine ointment 

prophylactically 1 time a day 

at night. 

Inform veterinarian on well-

being in 2-3 weeks. Control 

in 4-6 weeks. 

28 

Bilateral KCS 

and left eye 

corneal ulcer 

NaCl 0.9% solution rinsing. 

Chloramphenicol 1 drop 3 

times a day. Artificial tear 

drops (Oftagel®) 1 drop 3-4 

times. 0.2% cyclosporine 

ointment 3 times. 

NaCl 0.9% solution rinsing. 

Chloramphenicol 1 drop 3 

times a day. Artificial tear 

drops (Oftagel®) 1 drop 3-4 

times. 0.2% cyclosporine 

ointment 3 times. 

Control in 2-3 weeks 

29 Bilateral KCS 

NaCl 0.9% solution rinsing. 

Artificial tear drops 

(Humigel®) 1 drop 3-4 times 

a day. 1% cyclosporine 1 

drop 2 times a day. 

NaCl 0.9% solution rinsing. 

Artificial tear drops 

(Humigel®) 1 drop 3-4 times a 

day. 1% cyclosporine 1 drop 

2 times a day. 

Control in 8 weeks 

30 Left eye KCS 

NaCl 0.9% solution rinsing. 

Tobramycin ointment 2-

5mm 4 times a day. 0.2% 

cyclosporine ointment 2-

5mm 4 times a day. 

No treatment 

Control in 2-3 weeks, 

12.10.2018 surgical 

correction of left cherry eye 

31 Bilateral KCS 

NaCl 0.9% solution eye 

rinsing. Artificial tear drops 

(Oftagel®) 1 drop 3-4 times 

a day. 0.2% cyclosporine 

NaCl 0.9% solution eye 

rinsing. Artificial tear drops 

(Oftagel®) 1 drop 3-4 times a 

Control in 3-4 weeks 
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ointment 5mm 2 times a 

day. 

day. 0.2% cyclosporine 

ointment 5mm 2 times a day. 

32 Left eye KCS 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 3 times 

a day until next visit. 0.2% 

cyclosporine 1 drop 3 times 

a day. Gel-like artificial 

tears (Oftagel®/Humigel®) 1 

drop 3-4 times a day. 

No treatment 
No other treatment, 

suggestions, or remarks 

33 

Bilateral KCS 

and left eye 

corneal ulcer 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 3 times 

a day for 14 days. 0.2% 

cyclosporine ointment 2-

5mm 3 times a day. 

Artificial tear drops several 

times a day. 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 3 times a 

day for 14 days. 0.2% 

cyclosporine ointment 2-5mm 

3 times a day. Artificial tear 

drops several times a day. 

Control 2-4 weeks 

34 Left eye KCS 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 3 times 

a day for 14 days. 

Cyclosporine drops 1 drop 3 

times a day. 

NaCl 0.9% solution rinsing. 

Cyclosporine drops 1 drop 3 

times a day. 

Control in 1 month 

35 Bilateral KCS 

NaCl 0.9% solution eye 

rinsing. Fusidic acid 3 times 

a day. 0.2% cyclosporine 

ointment 2-5mm 3 times a 

day. Moisturising ointment 

(VitA-POS®) 2-5mm 4 

times a day. 

NaCl 0.9% solution eye 

rinsing. Fusidic acid 3 times a 

day. 0.2% cyclosporine 

ointment 2-5mm 3 times a 

day. Moisturising ointment 

(VitA-POS®) 2-5mm 4 times 

a day. 

Control in 3 weeks 

36 Bilateral KCS 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 4 times 

a day. 0.2% cyclosporine 

ointment 2-5mm 3 times a 

day. Artificial tear drops 

regularly. 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 4 times a 

day. 0.2% cyclosporine 

ointment 2-5mm 3 times a 

day. Artificial tear drops 

regularly. 

Control in 3-4 weeks 

37 Bilateral KCS 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 3-4 

times a day. Moisturising 

eye ointment (VitA-POS®) 

2-5mm 3-4 times a day. 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 3-4 times 

a day. Moisturising eye 

ointment (VitA-POS®) 2-5mm 

3-4 times a day. 

Control in 14 days 

38 Left eye KCS 

NaCl 0.9% solution rinsing. 

Gel-like artificial tear drops 

(Systane®) 3-5 times a day. 

0.2% cyclosporine ointment 

2 times a day. 

No treatment Control in 4-5 weeks 

39 

Bilateral 

KCS, 

keratitis, and 

distichiasis 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 2 times 

a day. 0.2% cyclosporine 

ointment 3-5mm 2 times a 

day. 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 2 times a 

day. 0.2% cyclosporine 

ointment 3-5mm 2 times a 

day. 

Hypothyroidism, suggestion 

to control thyroid levels to 

see if treatment is under 

control 

40 Bilateral KCS 
Gel-like artificial tear drops 

(Optixcare®) 3-6 times a day 

NaCl 0.9% solution rinsing. 

Gel-like artificial tears 

(Optixcare®) 3-6 times a day. 

Tobramycin 3 times a day 

until control. 

Left eye clinically fine, 

control in 2 weeks 

41 Bilateral KCS 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 2 times 

a day, until medicine runs 

out. Gel-like artificial tear 

drops (Optixcare®) 1 drop 3 

times a day. 0.2% 

cyclosporine ointment 2-

5mm 3 times a day. 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 2 times a 

day, until medicine runs out. 

Gel-like artificial tear drops 

(Optixcare®) 1 drop 3 times a 

day. 0.2% cyclosporine 

ointment 2-5mm 3 times a 

day. 

Control in 1 month 
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42 Left eye KCS 

NaCl 0.9% solution rinsing. 

Artificial tear drops 

(Hyabak®) 1 drop 3-6 times 

per day. At night artificial 

tear gel or ointment 

(Thealoz® Duo/VitA-POS®). 

No treatment 
Suspicion of congenital 

KCS. Control in 2 months. 

43 Bilateral KCS 

NaCl 0.9% solution rinsing. 

Chloramphenicol 1 drop 3 

times a day. Artificial tear 

drop (Humigel®) 1 drop 4 

times a day. 1% 

cyclosporine drops 1 drop 2 

times day. 

NaCl 0.9% solution rinsing. 

Chloramphenicol 1 drop 3 

times a day. Artificial tear 

drops 1 drop (Humigel®) 4 

times a day. 1% cyclosporine 

drops 1 drop 2 times day 

Suspicion of immune-

mediated or neurogenic 

KCS. Has dry/cracking of 

nasal area, but this has been 

a long-term problem. 

Control in 2 weeks. 

44 

Bilateral KCS 

and right eye 

cataract foci 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 2 times 

a day for 14 days. 

Cyclosporine 1 drop 3-4 

times a day. Gel-like 

artificial tears 

(Oftagel®/Humigel®) 1 drop 

3-4 times a day. 

NaCl 0.9% solution rinsing. 

Cyclosporine 1 drop 3-4 times 

a day. Gel-like artificial tears 

1 drop 3-4 times a day. 

Control in 1 month. Exact 

time of diagnosis estimated 

to the month. 

45 

Bilateral KCS 

and right eye 

corneal ulcer 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 3 times 

a day for 14 days. 

Cyclosporine 1 drop 3-4 

times a day. Gel-like 

artificial tear 

(Oftagel®/Humigel®) drops 

1 drop 3-4 times a day. 

NaCl 0.9% solution rinsing. 

Fusidic acid 1 drop 3 times a 

day for 14 days. Cyclosporine 

1 drop 3-4 times a day. Gel-

like artificial tear drops 

(Oftagel®/Humigel®) 1 drop 3-

4 times a day. 

Control in 2 months. 

Contact veterinarian on how 

eyes are in 2 weeks. Exact 

time of diagnosis estimated 

to the month. 

KCS – Keratoconjunctivitis sicca; NaCl – Sodium chloride; UV – Ultraviolet 
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Appendix 4. Patient data from the first control visit 

Dog 
Control 

date 

Findings: left 

eye 

Findings: right 

eye 

Treatment: left 

eye 

Treatment: right 

eye 

Control 

suggestions 

and remarks 

2 17.8.2017 

Discharge, not 

purulent. IOP: 

8mmHg. Fluo: 

neg. STT: 0 

mm/min. 

Discharge not 

purulent. IOP: 

11mmHg. Fluo: 

neg. STT: 10 

mm/min. 

Artificial tear 

drops and 2% 

cyclosporine 

eyedrops 2-3 

times a day. 

Artificial tear 

drops and 2% 

cyclosporine 

eyedrops 2-3 

times a day. 

Control in a 

few weeks 

3 10.2.2020 

Eye condition 

better. Pupils 

not observable, 

deterioration of 

corneal 

transparency. 

Fluo: unknown. 

STT: 10 

mm/min. 

Eye condition 

better. Pupils 

not observable, 

deterioration of 

corneal 

transparency. 

Fluo: unknown. 

STT: 10 

mm/min. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Oftagel®) 

3-4 times a day. 

0.2% cyclosporine 

ointment 0.5cm 2 

times a day. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Oftagel®) 

3-4 times a day. 

0.2% cyclosporine 

ointment 0.5cm 2 

times a day. 

Control in 4-6 

weeks 

4 10.11.2022 

Eye open. Fluo: 

unknown. STT: 

20 mm/min. 

Eye open. Ulcer 

healed, slight 

swelling in area. 

Bulbar 

conjunctiva 

more 

vascularised 

than left. 

Dorsally blood 

vessels on 

cornea. Fluo: 

neg. STT: 10 

mm/min. 

No treatment 

1 week 0.2% 

cyclosporine 

ointment 3 times a 

day then 2 times a 

day. Fusidic acid 

2 times a day for 2 

weeks then stop. 

Artificial tear 

drops as many 

times as possible. 

No remarks 

7 31.10.2022 

No squinting. 

Swelling of 

cornea reduced. 

Blood vessels 

on cornea. Fluo: 

neg. STT: 17 

mm/min. 

No squinting. 

Swelling of 

cornea reduced. 

Blood vessels 

on cornea. On 

lateral bulbar 

conjunctiva a 

small mass. 

Fluo: neg. STT: 

20 mm/min. 

NaCl 0.9% 

solution rinsing. 

Moisturising 

ointment (VitA-

POS®) 2-5mm 4 

times a day. 0.2% 

cyclosporine 

ointment 2 times a 

day. 

NaCl 0.9% 

solution rinsing. 

Moisturising 

ointment (VitA-

POS®) 2-5mm 4 

times a day. 0.2% 

cyclosporine 

ointment 2 times a 

day. 

Control 1-2 

times a year 

8 20.10.2020 

Owner reports 

eyes to be 

better, less 

discharge. 

Smaller brown 

and light 

(corneal 

fibrosis) 

pigment spot. 

IOP: 17mmHg. 

Fluo: neg. STT: 

0 mm/min. 

Owner reports 

eyes to be 

better, less 

discharge. 

Brown pigment 

spot extending 

almost over 

entire eye. IOP: 

21mmHg. Fluo: 

neg. STT: 5 

mm/min. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Systane®) 2 

drops 3-4 times a 

day. 1% 

cyclosporine 

drops 1 drop 2 

times a day. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Systane®) 2 

drops 3-4 times a 

day. 1% 

cyclosporine 

drops 1 drop 2 

times a day. 

Control in 6-

10 months 

9 1.6.2021 

 

Unknown. Fluo 

and STT: 

unknown. 

Situation better. 

Holds open 

more eye, less 

redness. 

Pigment spot 

has not 

increased but 

bothers. Fluo 

and STT: 

unknown. 

No treatment 

NaCl 0.9% 

solution eye 

rinsing. Artificial 

tear drops (Hyal-

Drop®) 3 times a 

day. 

Dexamethasone-

chloramphenicol 

ointment 1cm 3 

times a day. 

Control in 3 

weeks 
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10 29.9.2020 

       

Unknown. Fluo 

and STT: 

unknown. 

Unknown. Fluo 

and STT: 

unknown. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops 3 times a 

day. 1% 

cyclosporine once 

a day. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops 3 times a 

day. 1% 

cyclosporine once 

a day. 

Control in 3-4 

months 

11 2.1.2020 

Pupil cannot be 

seen due to 

pigmentation. 

Threat response 

present. IOP: 

10mmHg. Fluo: 

pos. STT: 8.5 

mm/min. 

Threat response 

present. IOP: 

11mmHg. Fluo: 

pos. STT: 8.5 

mm/min. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Oftagel®) 1 

drop at a time, as 

many times as 

possible. Fusidic 

acid 3-4 times a 

day for 10 days. 

0.2% cyclosporine 

1 drop 3 times a 

day. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Oftagel®) 1 

drop at a time, as 

many times as 

possible. Fusidic 

acid 3-4 times a 

day for 10 days. 

0.2% cyclosporine 

1 drop 3 times a 

day. 

Control in 2 

weeks 

12 1.5.2021 

Unknown. Fluo: 

unknown. STT: 

15 mm/min. 

Signs of 

keratitis, small 

ulcer. 

Distichiasis. 

Yellowish grey 

discharge. Fluo: 

pos. STT: 10 

mm/min. 

No treatment 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops regularly. 

0.2% cyclosporine 

2 times a day. 

Fusidic acid 3 

times a day for 14 

days. 

Hospitalised 

patient due to 

pyometra, eye 

was 

controlled 

same time. 

Control in 3-4 

weeks 

14 10.7.2018 

Extensive 

keratitis, corneal 

pigmentation 

and swelling, 

yellow 

discharge and 

vision loss. 

Fluo: unknown. 

STT: 0 

mm/min. 

Extensive 

keratitis, corneal 

pigmentation 

and swelling, 

yellow 

discharge and 

vision loss. 

Fluo: unknown. 

STT: 0 mm/min. 

NaCl 0.9% 

solution rinsing at 

least 2 times a 

day. Gel-like 

artificial tears 

(Oftagel®/ 

Humigel®) 3-6 

times a day. 1% 

cyclosporine 2 

times a day. 

NaCl 0.9% 

solution rinsing at 

least 2 times a 

day. Gel-like 

artificial tears 

(Oftagel®/ 

Humigel®) 3-6 

times a day. 1% 

cyclosporine 2 

times a day. 

On 

cyclosporine 

treatment 

eyes were 

better, was 1 

month 

without 

treatment and 

eyes got 

worse 

15 27.8.2021 

Unknown. Fluo 

and STT: 

unknown. 

Unknown. Fluo 

and STT: 

unknown. 

NaCl 0.9% 

solution eye 

rinsing. 

Tobramycin eye 

drops 3 times a 

day for 21 days. 

Artificial tear gel 

drops (Optixcare®) 

3-6 times a day. 

0.2% cyclosporine 

ointment 5mm 3 

times a day 

NaCl 0.9% 

solution eye 

rinsing. 

Tobramycin eye 

drops 3 times a 

day for 21 days. 

Artificial tear gel 

drops (Optixcare®) 

3-6 times a day. 

0.2% cyclosporine 

ointment 5mm 1 

time a day 

On treatment 

eyes better. 

When 

medicine ran 

out, eyes got 

worse. 

Control in 2 

months. 

19 28.8.2018 

Grey mucus 

present and 

kerato-

conjunctivitis. 

Fluo: neg. STT: 

0 mm/min. 

Unknown. Fluo: 

neg. STT: 20 

mm/min. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops 3 times a 

day. 1% 

cyclosporine 3 

times a day. 

No treatment 

Removal of 

crusts from 

nostril with 

NaCl 0.9% 

solution and 

control in 3-4 

weeks 
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20 19.12.2019 

  

Unknown. Fluo 

and STT: 

unknown. 

Unknown. Fluo 

and STT: 

unknown. 

NaCl 0.9% 

solution rinsing. 

0.2% cyclosporine 

ointment 1 drop 2 

times a day. Gel-

like artificial tear 

drops (Oftagel®) 3 

times a day. 

NaCl 0.9% 

solution rinsing. 

Tobramycin 3 

times a day. 

Fusidic acid 1 

drop 3 times a 

day. Gel-like 

artificial tear 

drops (Oftagel®) 3 

times a day. 

No remarks 

22 24.4.2018 

Slight corneal 

swelling and 

vascularisation, 

more yellowish 

purulent 

discharge. Fluo: 

neg. STT: 5 

mm/min. 

Normal. Fluo: 

unknown. STT: 

5 mm/min. 

NaCl 0.9% 

solution rinsing. 

Tetracycline 

ointment 2 times a 

day for 14 days. 

0.2% cyclosporine 

ointment 2 times a 

day. Gel-like 

artificial tear 

drops (Oftan® A-

pant) once in 

afternoon. 

NaCl 0.9% 

solution rinsing. 

Tetracycline 

ointment 2 times a 

day for 14 days. 

0.2% cyclosporine 

ointment 2 times a 

day. Gel-like 

artificial tear 

drops (Oftan® A-

pant) once in 

afternoon. 

Had received 

cyclosporine 

in January. 

Owner cannot 

always apply 

it due to 

price. When 

cyclosporine 

and 

tetracycline 

are done, 

only Oftan® 

A-pant use 3-

4 times a day. 

Owner 

instructed to 

be in contact 

by 2 weeks. 

25 31.10.2022 

Sclerosis of lens 

nucleus. Cloudy 

cornea. IOP: 

9mmHg. Fluo: 

neg. STT: 13 

mm/min. 

Sclerosis of lens 

nucleus. Cloudy 

cornea. IOP: 

8mmHg. Fluo: 

neg. STT: 3.5 

mm/min. 

NaCl 0.9% 

solution rinsing. 

1% cyclosporine 1 

drop 2 times a 

day. Gel-like 

artificial tears 3-4 

times a day. 

NaCl 0.9% 

solution rinsing. 

1% cyclosporine 1 

drop 2 times a 

day. Gel-like 

artificial tears 3-4 

times a day. 

No remarks 

26 24.9.2020 

Distichia. 

Conjunctivitis. 

Fluo: neg. STT: 

7 mm/min. 

Distichia. 

Conjunctivitis. 

Fluo: neg. STT: 

9 mm/min. 

NaCl 0.9% 

solution rinsing. 

Fusidic acid 1 

drop 2 times a day 

14 days. 0.2% 

cyclosporine 1 

drop 3 times a 

day. 

NaCl 0.9% 

solution rinsing. 

0.2% cyclosporine 

1 drop 3 times a 

day. 

Control STT 

on 13. 

October of 

same year 

28 11.12.2020 

Eye area clean. 

Greyish slimy 

discharge. No 

redness. 

Squinting. Fluo: 

pos. STT: 0 

mm/min. 

Eye area clean. 

Greyish slimy 

discharge. No 

redness. 

Squinting. Fluo: 

pos. STT: 0 

mm/min. 

NaCl 0.9% 

solution rinsing. 

Tetracycline 

ointment 3 times a 

day. Moisturising 

ointment (Oftan® 

A-pant) 5mm 3-4 

times a day. 

NaCl 0.9% 

solution rinsing. 

Tetracycline 

ointment 3 times a 

day. Moisturising 

ointment (Oftan® 

A-pant) 5mm 3-4 

times a day. 

Control in 1 

week 

29 10.1.2022 

Eye open. Fluo: 

neg. STT: 10 

mm/min. 

Blepharospasm, 

conjunctivitis, 

keratitis. 

Laterally small 

pigment spot. A 

mass on lateral 

aspect of upper 

eyelid. Fluo: 

neg. STT: 0.5 

mm/min. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Humigel®/ 

Optixcare®) 1 drop 

3-4 times a day. 

1% cyclosporine 1 

drop 2 times a 

day. 

NaCl 0.9% 

solution rinsing. 

Tobramycin 3-4 

times a day until 

control. Artificial 

tear drops 

(Humigel®/ 

Optixcare®) 1 drop 

3-4 times a day. 

1% cyclosporine 1 

drop 3 times a 

day. 

Control in 2-3 

weeks 
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30 7.6.2022 

  

Cornea no 

longer as 

dull/grey. Pupil 

can be seen 

clearly. 

Lateroventral 

pigmentation of 

cornea. Blood 

vessels on 

cornea. IOP: 

22mmHg. Fluo: 

neg. STT: 17 

mm/min. 

IOP: 21mmHg. 

Fluo: neg. STT: 

unknown. 

NaCl 0.9% 

solution rinsing. 

0.2% cyclosporine 

ointment 2-5mm 2 

times a day, 

permanently. 

Artificial tear gel 

(Oftagel®) several 

times a day. 

No treatment Twice a year 

31 8.6.2020 

Unknown. Fluo: 

unknown. STT: 

11 mm/min. 

Unknown. Fluo: 

unknown. STT: 

4 mm/min. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Oftagel®) 1 

drop 3-4 times a 

day. Cyclosporine 

drops 2 times a 

day. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Oftagel®) 1 

drop 3-4 times a 

day. Cyclosporine 

drops 2 times a 

day. 

Control in 8-

10 weeks 

32 13.1.2020 

Unknown. Fluo: 

neg. STT: 15 

mm/min. 

Unknown. Fluo: 

neg. STT: 8 

mm/min. 

0.2% cyclosporine 

2 times a day. 

Gel-like artificial 

tears (Oftagel®) a 

few times a day. 

No treatment 
Control in 2 

months 

37 2.12.2022 

Eyes open. 

Surface nicely 

watery. Bulbar 

conjunctiva 

normal. IOP: 

17mmHg. Fluo: 

neg. STT: 21 

mm/min. 

Eyes open. 

Surface less 

watery. Bulbar 

conjunctiva 

normal. IOP: 

18mmHg. Fluo: 

neg. STT: 20 

mm/min. 

Stop treatment Stop treatment 

STT 

measuring in 

spring and 

suggestion to 

send blood 

sample for 

genetic 

testing for 

progressive 

retinal 

atrophy 

39 30.9.2019 

Keratitis. Strong 

pigmentation on 

cornea. Fluo: 

unknown. STT: 

17 mm/min. 

Keratitis. Fluo: 

unknown. STT: 

15 mm/min. 

NaCl 0.9% 

solution rinsing. 

0.2% cyclosporine 

ointment 1 time a 

day. 

NaCl 0.9% 

solution rinsing. 

0.2% cyclosporine 

ointment 1 time a 

day. 

No remarks 

40 12.7.2021 

No clinical 

signs. Fluo: 

unknown. STT: 

7 mm/min. 

Visually 

relatively good, 

moderate grey 

mucus, slight 

corneal opacity. 

Fluo: unknown. 

STT: 0 mm/min. 

Gel-like artificial 

tear drops 

(Optixcare®) 3-6 

times a day. 

NaCl 0.9% 

solution rinsing. 

Gel-like artificial 

tear drops 

(Optixcare®) 3-6 

times a day. 0.2% 

cyclosporine 

ointment 2 times a 

day. 

Contact vet in 

2-4 weeks to 

let know how 

they are 

doing, now 

diagnosis of 

right eye 

KCS 

41 15.9.2022 

Eye open. No 

inflammation in 

anterior 

chamber. 

Conjunctival 

redness 

resolved. 

Pigmentation, 

blood vessels. 

Fluo: neg. STT: 

13.5 mm/min. 

Eye open. No 

inflammation in 

anterior 

chamber. 

Conjunctival 

redness 

resolved. 

Centrally 

superficial blood 

vessels and 

oedema. Fluo: 

neg. STT: 14.5 

mm/min. 

NaCl 0.9% 

solution rinsing. 

0.2% cyclosporine 

ointment 2 times a 

day. 

NaCl 0.9% 

solution rinsing. 

0.2% cyclosporine 

ointment 2 times a 

day. 

Control in 

spring-

summer 
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43 29.12.2020 

Squinting, 

discharge, third 

eyelid visible. 

Fluo: unknown. 

STT: 0 

mm/min. 

Unknown. Fluo: 

unknown. STT: 

10 mm/min. 

NaCl 0.9% 

solution eye 

rinsing. Artificial 

tear drops 

(Humigel®) 1 drop 

4 times a day. 

Artificial tear 

ointment (VitA-

POS®) 5mm 2-3 

times a day. 

NaCl 0.9% 

solution eye 

rinsing. Artificial 

tear drops 

(Humigel®) 1 drop 

4 times a day. 

Artificial tear 

ointment (VitA-

POS®)5mm 2-3 

times a day. 

Control in 1 

month. 

Recommend 

to visit 

dermatologist 

for dryness of 

nasal area. 

Irritation 

from 

cyclosporine 

treatment. 

44 22.9.2017 

STT not 

increased. 

Conjunctivitis, 

corneal 

inflammation. 

Fluo: neg. STT: 

unknown 

STT not 

increased. 

Conjunctivitis. 

Fluo: neg. STT: 

unknown. 

NaCl 0.9% 

solution eye 

rinsing. 

Chloramphenicol 

eye drops 1 drop 2 

times a day. 

Cyclosporine 1 

drop 3-4 times a 

day. Moisturising 

eye ointment 

(Oftan® A-pant) 3-

4 times a day. 

NaCl 0.9% 

solution eye 

rinsing. 

Chloramphenicol 

eye drops 1 drop 2 

times a day. 

Cyclosporine 1 

drop 3-4 times a 

day. Moisturising 

eye ointment 

(Oftan® A-pant) 3-

4 times a day. 

Control in 4 

weeks 

45 7.8.2018 

Intraocular 

structures 

normal. IOP: 

7mmHg. Fluo: 

unknown. STT: 

0 mm/min. 

Intraocular 

structures 

normal. IOP: 

8mmHg. Fluo: 

unknown. STT: 

0 mm/min. 

NaCl 0.9% 

solution rinsing. 

Gel-like artificial 

tear drops (Oftan® 

A-pant) 1 drop 3-

5 times a day. 

0.2% cyclosporine 

ointment 5mm 2 

times a day. 

NaCl 0.9% 

solution rinsing. 

Gel-like artificial 

tear drops (Oftan® 

A-pant) 1 drop 3-

5 times a day. 

0.2% cyclosporine 

ointment 5mm 2 

times a day. 

Control in 3 

months 

Fluo – Fluorescein stain test; IOP – Intraocular pressure; NaCl – Sodium chloride; Neg – Negative; 

Pos – Positive; STT – Schirmer tear test 
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Appendix 5. Patient data from the second control visit 

Dog 
Control 

date 

Findings: left 

eye 

Findings right 

eye 

Treatment: left 

eye 

Treatment: 

right eye 

Control 

suggestions and 

remarks 

2 12.10.2017 

No discomfort 

or discharge. 

Chronic 

changes. IOP: 

8mmHg. 

Fluo: 

unknown. 

STT: 1.5 

mm/min. 

No discomfort 

of discharge. No 

signs of 

inflammation, 

cornea 

transparent. 

IOP: 11mmHg. 

Fluo: unknown. 

STT: 4 

mm/min. 

Artificial tear 

drops and 2% 

cyclosporine 

eyedrops 2-3 

times a day. 

Artificial tear 

drops and 2% 

cyclosporine 

eyedrops 2-3 

times a day. 

Control in 2 

months 

3 1.6.2020 Unknown Unknown Unknown Unknown Unknown 

7 19.12.2022 

A large mass 

on upper 

eyelid. No 

squinting or 

discharge. 

Very few 

blood vessels 

dorsally on 

cornea. 

Nuclear 

sclerosis. IOP: 

13mmHg. 

Fluo: neg. 

STT: 16 

mm/min. 

No squinting or 

discharge. Very 

few blood 

vessels dorsally 

on cornea. A 

small mass on 

bulbar 

conjunctiva. 

Nuclear 

sclerosis. IOP: 

9mmHg. Fluo: 

neg. STT: 21 

mm/min. 

Surgical 

correction of 

upper eyelid and 

removal of mass 

Surgical 

correction of 

upper eyelid and 

removal of mass 

Removal of 

masses on left 

upper eyelid and 

right bulbar 

conjunctiva + 

both upper eyelid 

correction surgery 

on 21.12.2022 

9 22.6.2021 Unknown Unknown No treatment 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Hyal-

Drop®) 3-4 

times a day. 

Dexamethasone

-chlorampheni-

col ointment 

1cm 2 times a 

day. 

Control in 3 

months 

11 27.1.2020 

Cornea more 

severely 

pigmented. 

IOP: 8mmHg. 

Fluo: neg. 

STT: 4 

mm/min. 

Cornea 

pigmented. IOP: 

16mmHg. Fluo: 

neg. STT: 13 

mm/min. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Oftagel®) 1 

drop 3-4 times a 

day. Cyclosporine 

0.2% ointment 2 

times a day. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Oftagel®) 

1 drop 3-4 times 

a day. 

Cyclosporine 

0.2% ointment 2 

times a day. 

Control in 3-4 

weeks 

15 25.10.2021 

Calm, no 

hyperaemia, 

corneal 

pigmentation, 

vascularisa-

tion, no active 

inflammation. 

Fluo: 

unknown. 

STT: 9 

mm/min. 

More mucous 

discharge, 

conjunctiva 

hyperaemic 

(secondary 

bacterial 

inflammation). 

Fluo: unknown. 

STT: 15 

mm/min. 

NaCl 0.9% 

solution rinsing. 

Gel-like artificial 

tears 3-6 times a 

day. 0.2% 

cyclosporine 

ointment 2 times a 

day. 

NaCl 0.9% 

solution rinsing. 

Fusidic acid 2 

times a day for 

14 days. 0.2% 

cyclosporine 

ointment 1 

times a day. 

Now unilateral 

(left eye) KCS, 

owner was 

instructed to be in 

contact in 2 weeks 

about the 

condition 
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19 17.9.2018 

 

Unknown. 

Fluo: 

unknown. 

STT: 

unknown. 

Mucous 

discharge, 

redness, 

ipsilateral dry 

nose, 

accumulation of 

dried mucus on 

nostrils. Fluo: 

unknown. STT: 

0 mm/min. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

ointment (Oftan® 

A-pant) 3 times a 

day. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

ointment 

(Oftan® A-pant) 

3 times a day. 

Removal of crusts 

from nostrils with 

NaCl 0.9% 

solution. Now 

suspecting 

neurogenic 

bilateral KCS. 

Cyclosporine 

caused possible 

irritation in eyes. 

Plan to start 

pilocarpine. 

Suggested to visit 

neurologist and 

control in 3-4 

weeks. 

20 3.1.2020 

Eyes open. No 

signs of 

inflammation. 

Bulbar 

conjunctiva 

normal. IOP: 

13mmHg. 

Fluo: neg. 

STT: 16 

mm/min. 

Eyes open. No 

signs of 

inflammation. 

Bulbar 

conjunctiva 

normal. Single 

blood vessels 

and scar tissue 

centrally. IOP: 

11mmHg. Fluo: 

neg. STT: 16 

mm/min. 

Continue 0.2% 

cyclosporine 

ointment 2 times a 

day. Gel-like 

artificial tear 

drops (Oftagel®) 2 

times a day. 

Gel-like 

artificial tear 

drops (Oftagel®) 

2 times a day 

Control in 3-4 

months 

28 18.12.2020 

Bulbar 

conjunctiva 

normal. 

Squinting and 

discharge. 

Fluo: neg. 

STT: 

unknown. 

Bulbar 

conjunctiva 

normal. 

Squinting and 

discharge. Fluo: 

neg. STT: 

unknown. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Oftagel®) 

at least 3-4 times 

a day. 

Moisturising 

ointment (Oftan® 

A-pant) 5mm 3-4 

times a day. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Oftagel®) 

at least 3-4 

times a day. 

Moisturising 

ointment 

(Oftan® A-pant) 

5mm 3-4 times 

a day. 

Control in 1 

month, 

cyclosporine 

ointment was not 

suitable (rubbing 

eyes) 

29 14.2.2022 

Unknown. 

Fluo: neg. 

STT: 13 

mm/min. 

Small area of 

pigmentation. 

Swelling and 

blood vessels 

Conjunctivitis 

(third eyelid, 

upper and lower 

eyelid). Fluo: 

neg. STT: 0 

mm/min. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Oftagel®/ 

Optixcare®) 1 

drop 3-4 times a 

day. 0.2% 

cyclosporine 

ointment 1 drop 2 

times a day. 

NaCl 0.9% 

solution rinsing. 

Tobramycin 

ointment 3-4 

times a day until 

control. 

Artificial tear 

drops (Oftagel®/ 

Optixcare®) 1 

drop 3-4 times a 

day. 0.2% 

cyclosporine 

ointment 1 drop 

3 times a day. 

Cyclosporine 1% 

switched to 

cyclosporine 0.2% 

ointment due to 

irritation 

31 16.11.2020 

Unknown. 

Fluo: 

unknown. 

STT: 12 

mm/min. 

Unknown. Fluo: 

unknown. STT: 

8 mm/min. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Oftagel®) 1 

drop 3-4 times a 

day. Cyclosporine 

drops or ointment 

2 times a day. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Oftagel®) 

1 drop 3-4 times 

a day. 

Cyclosporine 

drops or 

ointment 2 

times a day. 

Control in 8-12 

months 
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32 14.9.2021 

Scarring and 

pigmentation 

on cornea, 

moderate 

inflammation. 

Fluo: neg. 

STT: 0 

mm/min. 

Mild 

inflammation, 

slight swelling, 

and blood 

vessels on 

cornea. Fluo: 

neg. STT: 10 

mm/min. 

NaCl 0.9% 

solution rinsing. 

Fusidic acid 1 

drop 3 times a 

day. 0.2% 

cyclosporine 

ointment 3-5mm 2 

times a day. Gel-

like artificial tears 

(Optixcare®) 1 

drop 3 times a 

day. After 3 

weeks discontinue 

use of fusidic 

acid, other 

treatment stays. 

0.2% 

cyclosporine 

ointment 3-

5mm once a day 

at night. 

Continue this 

after 3 weeks. 

Owner informs in 

3 weeks how it is 

going and control 

in 8-12 months 

43 26.1.2021 

Good 

condition, no 

squinting or 

discharge, 

cornea clear 

and no 

inflammation. 

Fluo: 

unknown. 

STT: 5 

mm/min. 

Good condition, 

no squinting or 

discharge, 

cornea clear and 

no 

inflammation. 

Fluo: unknown. 

STT: 8.5 

mm/min. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops (Humigel®) 

1 drop 4 times a 

day. Artificial tear 

ointment (VitA-

POS®) 5mm 2-3 

times a day. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

drops 

(Humigel®) 1 

drop 4 times a 

day. Artificial 

tear ointment 

(VitA-POS®) 

5mm 2-3 times 

a day. 

Control in 2-3 

months 

44 16.10.2017 

Scarring, 

vascularisa-

tion on 

cornea. 

Discharge. 

Fluo: neg. 

STT: 0.5 

mm/min. 

Discharge. Fluo: 

neg. STT: 4 

mm/min. 

NaCl 0.9% 

solution rinsing. 

0.2% cyclosporine 

ointment 3-5mm 2 

times a day. Gel-

like artificial tears 

(Humigel®/ 

Oftagel®) 1 drop 

or moisturising 

ointment (Oftan® 

A-pant) 3-5mm 3-

4 times a day. 

NaCl 0.9% 

solution rinsing. 

0.2% 

cyclosporine 

ointment 3-

5mm 2 times a 

day. Gel-like 

artificial tears 

(Humigel®/ 

Oftagel®) 1 drop 

or moisturising 

ointment 

(Oftan® A-pant) 

3-5mm 3-4 

times a day. 

Recommended to 

purchase UV 

glasses, control in 

2 months 

45 2.4.2019 

Dull cornea. 

IOP: 

11mmHg. 

Fluo: neg. 

STT: 0 

mm/min. 

Pigmented area 

on cornea and 

new blood 

vessels. IOP: 

15mmHg. Fluo: 

neg. STT: 3 

mm/min. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

gel/ointment 

(Oftagel®/Oftan® 

A-pant) 3-5 times 

a day. 0.03% 

tacrolimus 2 times 

a day. 

NaCl 0.9% 

solution rinsing. 

Artificial tear 

gel/ointment 

(Oftagel®/ 

Oftan® A-pant) 

3-5 times a day. 

0.03% 

tacrolimus 2 

times a day. 

Control in 12 

months, owner 

has not put 

cyclosporine 

because 

suspecting 

irritation 

Fluo – Fluorescein stain test; IOP – Intraocular pressure; NaCl – Sodium chloride; Neg – Negative; Pos 

– Positive; STT – Schirmer tear test; UV – Ultraviolet  
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