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Summary

• Diagnosis of NKCS
• Treatment of NKCS
• Literature review
• Recap of autonomic data 

of the eye
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Larry, 8 yold MN, 10kg 
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Larry

• Non-healing corneal ulcer left eye for 10 days
• Mucopurulent discharge
• Discomfort left eye
• Red left eye

• Sneezing and rubbing nose
• Conjunctival hyperhemia
• Blepharospasm OS

• STT 18-0mm/1min OD/OS respectively
• No changes intraocularly

• Xeromycteria
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Neurogenic dry eye - treatment

• Antiseptic - cleaning
• Povidone iodine 1:50
• N-acetilcysteine

• Cycloplegic BID
• Topical lubricants OS
• Serum (heterologous) 4x
• Broad spectrum antibiotic
• Cyclosporine 0,2% BID OS
• Pilocarpine 2%: 1 drop every 10kg, twice daily
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Treatment discussion

• Antiseptics
• Serum
• Antibiotics
• Cyclosporine
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Antiseptics

• N-Acetilcysteine: 
• Antiseptic for ophthalmic

pathogens
• Anticollagenase activity

• Use of pov.iodine 1:50 as a 
cleaning product ?
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• High antibiotic resistance in patients that
undergo repetitive intravitreal injections

• Use of antiseptics are now recommended days
prior - diferent regimes

• Different options: povidone iodine 1%, 5%..., 
chlorexidine 0.05%, pycloxidine 0.05%, oxonized
oil 0.5%, hypoclorous acid, biosecur 0,2%
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What about serum?
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What about serum?
• Consider protein-free alternatives (NAC, 

EDTA)

• Equine Vs canine
• Impact on antibiotics was lesser for equine

• Serum over plasma
• Impact on bacterial growth was greater in 

serum

• No differences on albumin concentration

• Fresh Vs frozen: the same

• Recommendation: serum 15min after the
antibiotic
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Antibiotic use ? 
• Should we use it in:

• SCCEDs?
• Neurogenic dry eye?
• KCS superficial ulceration?

• Legalities behind antibiotic
use in superficial corneal 
ulceration?
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Cyclosporine? 
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Cyclosporine? 
• Selective T-helper lymphocyte suppression inhibiting calcium-

dependent phosphatase calcineurin
• CsA also inhibits fibroblast proliferation and has direct 

lacrimostimulatory properties
• Significant goblet cell stimulation and increased mucous 

secretion are also reported with topical CsA therapy
• This effect also makes topical CsA a useful therapy for the 

qualitative tear film disorders that develop secondary to mucin 
deficiency

Moore CP, McHugh JB, Thorne JG, Phillips TE. Effect of cyclosporine on conjunctival mucin in a canine keratoconjunctivitis sicca model. 
Invest Ophthalmol Vis Sci 2001;42: 653–9.
B.H. Grahn, E.S. Storey / Vet Clin Small Anim 34 (2004) 739–753
Kaswan RL, Salisbury MA, Ward DA. Spontaneous canine keratoconjunctivitis sicca a useful model for human keratoconjunctivitis sicca: treatment with cyclosporine eye drops. 
Arch Ophthalmol 1989;107:1210–6.
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Ketorolac as NSAID?
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Larry

• Pov. Idodine flush twice daily (0.2%)
• Chloramphenicol eye ointment BID
• Cyclosporine 0.2% BID
• Serum 4x
• Pilocarpine 2%

• 1drop am – 1 drop pm : 3days
• 1 drop am – 2 drops pm : 3 days
• 2 drops am – 2 drops pm : 3 days
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3 days latter after treatment
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Changes in 3 days

Conjunctival hyperhaemia

Uneven epithelium / 
Epitheliopathy

Stromal loss

Re-epithelisation of the
defect walls
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Neuro pathways
• The facial nerve contains:

• sensory

• M otor

• parasym pathetic fibers

• Originates in the rostral part of the medulla
oblongata

• Preganglionic parasympathetic fibres 
synapse with the post-ganglionic fibers at
the level of the pterygopalatine ganglion

• Post-ganglionic parasympathetic fibers
innervate the lacrimal and nictitans glands, 
lateral and mucosal nasal glands, and
palatine glands 

• A lesion affecting the preganglionic
parasympathetic nerve fibers
anywhere from the rostral medulla
oblongata to the pterygopalatine
ganglion can result in neurogenic KCS 
(NKCS) with ipsilateral xeromycteria
and xerostomia
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Parasympathetic innervation to the nasal 
and lacrimal glands

Thank you Elsa Beltran!!!!
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Neurogenic KCS in dogs

M ethods:

• Retrospective review of 34 dogs 9 years

• Inclusion criteria : 

• STT-1 readings <15 m m /m in

• Clinical signs of KC S with concurrent 

ipsilateral xerom ycteria

• Data collected: age, sex , breed, clinical signs, 

im aging findings, treatm ent, and follow-up

Results:

• M ean age: 8.2 years; 

• 20 m ales

• 14 fem ales

(Results)

• Common concurrent neurological deficits: 

• Facial neuropathy (38%)

• Vestibular syndrome (29%)

• Horner's syndrome (15%)

• Advanced imaging:

• 53% of cases identified various etiologies:

• Idiopathic (53%)

• Endocrinopathy (18%) (hypothyroidism, DM)

• Otitis interna (12%)

• Head trauma (9%)

• Others (post TECA-LBO 3%, brain stem mass 
3%, inflammation in pterygopalatine fossa 3%)

• Treatment with oral pilocarpine 2% and lacrimostimulants 
showed a 48% resolution rate of clinical signs.

• Clinical resolution 11 cases follow up: median 4m (1-10m)
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Outcome - time
• n =2 enucleation

• n =2 euthanasia (co-morbidities)

• Tear film replacements were prescribed to all patients

• Group I: specific treatment of NKCS: (i) patients receiving a 
combination of oral pilocarpine 2% and lacrimostimulant (n
= 19, 63%)

• Group II: patients receiving only oral pilocarpine 2% (n = 3, 
10%)

• Group III: patients receiving only lacrimostimulants (n = 8, 
37%). 

• Lacrimostimulant drugs included either cyclosporin 0.2% 

eye ointment or tacrolimus 0.05% compounded oil-based
solution at one single time. 

• All patients in the first and third treatment group were
started on cyclosporin 0.2%; in two cases, the
lacrimostimulant was changed to tacrolimus 0.05% due to 

an initial poor response

• NKC S once m axim um dosing was achieved was

3.45 drops 2.45 tim es daily

• Seven cases (30% ) progressed show ing
im provem ent in the STT-1 reading, w ith a m ean
tim e follow -up of 1.7 m onths, m edian 2 m onths
(range 1–3 m onths). 

• Four cases (17%) showed no im provem ent or 

deterioration of the NKC S, with a m ean tim e follow-

up of 6 m onths, m edian 2 m onths (range 1–20 

m onths). 

• Xerom ycteria was reported to resolve in 11 cases 

(48%), including nine of the responsive cases (the

rem aining two responsive cases had no record of 
xerom ycteria in the follow-up clinical notes), and

two cases which showed im provem ent in the STT-1 

readings.
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• Conclusions:
• NKCS often presents idiopathically or with underlying 

neurological conditions
• Effective treatment typically involves oral pilocarpine
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Let’s better asses these patients

• Facial neuropathy (38%)
• Paralysis
• Paresis

• Vestibular syndrome (29%)
• Nystagmus

• Head tilt

• Horner's syndrome (15%)
• Miosis
• Ptosis
• Warmer skin /hyperhaemia

(due to vasodilation)

25

NKCS – Work up

• Advanced imaging was performed in 18 cases (53%)
• MRI 
• CT 

• Abnormalities were identified n = 13 cases (72%)
• Identification of an etiology in 44% of cases imaged (n = 8)
• Blood work – searching endocrinopathies:

• T4/TSH
• Diabetes mellitus: fructosamine
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- Noxious olfactori stimulation
increased the STT relative to 
Standard
- Oral pilocarpine more efective than
topical
but resulted in gastrointestinal upset
- Tacrolimus was not effective
- After 93 day – euthanasia

- glands histologically normal
- reduced goblet cells
- chronic “neurotrophic” 

keratitis
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Neurogenic KCS

• Idiopathic
• But check other neuro signs !

• Work up needed if present

• Ocular suport treatment
• Lacrimostimulants

• Cyclosporine
• Pilocarpine
• Lubricants

• Corneal “nutrients”
• Serum ?

• Topical antibiotic / Antiseptics
• Expect improvement 1-3 months

28
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Disease Clinical signs Ganglion Autonomic Nerves 
within the 
orbit

Function

Neurogenic dry 
eye

Dry nose/eye Pterygopalatine Parasympathetic 
cnVII

cn.VII (facial) and 
exits with 
maxillary and 
mandibular 
branches of cn V

Gland production
- Lacrimal
- Nasal

Horner´s 
Syndrome

Miosis/TEL 
protrusion/Ptosis

Cranial cervical 
ganglion

Sympathetic cnV (trigeminal) Dilator iris muscle

Ophthalmoplejia 
interna

Mydriasis Ciliary ganglion Parasympathetic 
cnIII

cnIII (oculomotor) Sphincter iris 
muscle

30



22/09/2024

11

Summary

• Diagnosis of NKCS
• Treatment of NKCS
• Literature review
• Recap of autonomic data 

of the eye
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We use K2E EDTA vacutainer tubes (see photo). Add 0.3ml/tube of water 
for injection/sterile water and mix it well to grab all the crystals around the 
tube. Then use another 0.3ml for another tube and so on to get 3-5ml 
enough for a bottle. This “recipe” gives around 3-4% of EDTA which should 
be strong enough to get rid of the calcium.
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