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Keratoconjunctivitis Sicca (KCS) and Its Surgical Therapy in a Dog
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Abstract : Keratoconjunctivitis sicca (KCS) is a relatively common eye disease in the dog. Reduction or arrest of aqueous
tear production by lacrimal glands results in quantitative alteration of the precorneal tear film (PTF) and KCS may resull.
A dog with a presumptive diagnosis of KCS referred was used for the study of KCS. Cylologica] and histopathologic
examination is performed, and the various types of medical and surgical treatment are studied, including the operation of
parotid duct transposition (PDT). This report describes unilateral KCS in a dog of unknown etiology who responded to PDT.
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Introduction

Keratoconjunctivitis sicca (KCS) is a relatively common
eye disease in the dog. Reduction or arrest of aqueous tear
production by lacrimal glands results in quantitative alteration
of the precorneal tear film (PTF) and KCS may result. PTF
is a composite, trilaminar fluid composed of lipid, aqueous
and mucine layers*'*'*?". Alteration of any layer or component
of the PTF may result in quantitative or qualitative changes
compromising tear function. The major volume of tear is
comprised of the middle aqueous layer, produced by the
major and accessory lacrimal glands. Reduction or arrest of
aqueous tear production by these glands results in quantitative
alteration of the PTF and KCS may result*"®. Pathologic
changes in conjunctival and comeal morphology occur with
subsequent clinical signs of KCS".

Diagnosis of KCS is based upon characteristic clinical
signs and reduction or absencc of aqueous tear formation.
Tear production is evaluated by the Schirmer Tear Test (1T)**.
Although the STT presumably lacks reproducibility in man
and animals, symptomatic cases of KCS frequently have
STT values less than 5 mm/min'. Normal tear production in
the dog is 21 mm/min®, (range 14-24 mm/min). Aqueous tear
production in this case was repetitively 0 mm/min OS by
STT (1), both proceeding and during treatment.

The etiology of KCS is diverse and usually undetermined'".
The majority of cases are bilateral and considered idiopathic,
due to presumed immune-mediated dacryoadenitis'*'®, The
lacrimal acinar epithelial cell exhibits intercellular junctions that
allow ductules to be immune privileged™. Loss of self tolerance
in lacrimal or related tissues may trigger auto-imrnune
reactivity to lacrimal components'?, Immune surveillance of
lacrimal tissue may be disturbed by alteration of resident
lymphocyte subsets and has been shown in murine models
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of Sjogren's syndrome’. Histologic evidence of lymphocyte
and plasmacyte infiltration of affected glands'®', and circulating
auto-antibody to lacrimal, salivary and thyroid tissue'™? further
supports an immune-mediated pathogenesis. Purported senile
atrophy of the lacrimal gland may, in actuality represent an
immune mediated process’. Non immune-mediated causes of
KCS occur and include genetic predisposition®, infection
(canine distemper'7), neuropathy""”, trauma,*" drug toxicosis®,
congenital alacrima''", surgery and chronic blepharitis®.
Occlusion of lacrimal ducts was possible in this case
considering the normal histologic appearance of the nictitans
gland.

A dog with a presumptive diagnosis of KCS referred was
used for the study of KCS. Cytological and histopathologic
examination is performed, and the various types of medical
and surgical treatment are studied, including the operation of
parotid duct transposition (PDT). This report describes unilateral
KCS in a dog of unknown etiology who responded to PDT.

Case

Patient
Canine, German Shorthair Pointer, Female (Spayed), 1
1 years of age.

History

The dog developed "nattering” of the left eye following a
one-week course of trimethoprim-sulfamethoxazole, initiated
for the treatment of chronic otitis externa. A presumptive
diagnosis of Keratoconjunctivitis sicca was made and the
systemic antibiotic discontinued. Symptomatic therapy failed
to resolve the clinical signs and the case was referred one
week later.

Clinical finding and Diagnosis
Initial clinical finding
Blepharospasm of the left eye was noted with mucopurulent
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Fig 1. Initial clinical appearance of the left eve.

ocular exudate (Fig 1). Loosely adherent mucus strands were
noted on the comeal surface. No conformational eyelid defects
were present and corneal and palpebral reflexes were intact.
Biomicroscopy revealed diffusely chemotic and hyperemic
palpebral and bulbar conjunctiva. Cormeal vascularity,
pigmentation and scarring were absent. Schirmer tear test
(STT; Schirmer Tear Test Strips, Alcon Lab., Inc., Fort
Worth, TX) values were 0 mrr/min OS and 18 mm/min OD.
Rose bengal (Rose Bengal Ophthalmic Strips, Barnes-Hind,
Inc., Sunnyvale, CA) staining revealed faint, stipple-like
retention on the left corneal surface. Tear film breakup times
were decreased. Sodium fluorescein stain (Fluori-I-Strips,
Ayerst Laboratories, Inc., New York, NY) was not retained
and traversed the NL system of the left side, Direct and
indirect ophthalmoscopy was normal. The right eye was
normal. General physical examination was unremarkable.

Differential considerations

Keratoconjunctivitis sicca (KCS) was suspected based upon
ocular clinical signs and absence of aqueous tear production.
Due to the development of clinical signs following the
utilization of a sulfonamide antibiotic, intrinsic toxicity affecting
the lacrimal glands was considered. Other etiologies for KCS
in the dog include idiopathic diseases (presumed immume or
autoimmune mediated), secretory or endocrine disorders,
trauma, infection, neuropathy, chronic blepharoconjunctivitis
and lacrimal duct occlusion"” . Senile atrophy is a reported
but controversial cause of KCS% Congenital alacrima was
not considered due to patient age at onset of clinical signs.

Labhoratory results

A conjunctival scrapping was performed prior to utilization
of vital stain. Cytological examination of modified Wright
stained preparations revealed a diffuse, proteinaceous back-
ground with abundant segmented neutrophils. Occasional
monocytes and non-cornified epithelial cells were noted.

Coccoid bacteria were occasionally noted.

Injtial treatments

Topical gentamicin betamethasone (Gentocin Durafilm,
Sobering Corp., Kenilworth, NJ) TID OS was initiated for
its benefit in reduction of conjunctival inflammation and
control of bacterial flora. Topical eyclosporine (1%) in com oil
vehicle (Sandimmune Solution 100 mg/m/, Sandoz Phar-
maceuticals, East Hanover, NJ) BID QS was utilized for its
lacrimal anti-inflammatory activity and to reduce corneal
inflammation and scarring. Artificial tear solution (Tears
Renewed Solution, Akorn, Inc., Abita Springs, LA) qlHr
08, in the waking hours, with artificial tear ointment (Tears
Renewed Ointment, Akorn, Inc., Abita Springs, LA) OS, at
night, was instituted for aqueous tear replacement and ocular
lubrication.

Re-examination

Re-examination followed in one week. Ocular discharge
continued. The left nares and planum nasale were crusted
and blepharospasm remained, Biomicroscopy revealed a
decrease in conjunctival hyperemia and chemosis. The
comnea was dull but remained free of lesions. The remaining
ocular examination was unchanged. STT (I) values were 0
mm/min OS and 18 mm/minOD. Ocular medications were
maintained.

Three weeks following initial examination the owner
expressed frustration with the poor response and demanding
medical regimen. STT (1) were 0 mm/min OS and 19 mm/
min OD. Ophthalmic examination was unchanged. Lingual
atropine 1% (Atropine 1% Solution, ProVet, Loves Park, IL)
resulted in reflek salivation from parotid papilla bilaterally.
Alternative treatments were discussed and parotid duct
transposition was elected.

Surgical treatment: parotid duct transposition (PDT)

Under general anesthesia: Induction-Ketamine (Ketaset 100
mg/ml/, AvecoCo. Inc., Fort Dodge, [A), Diazepam (Diazepam
5 mg/ml, Elkins-Sinn, Inc., Cherry Hill, NJ), Maintenance-
Isofluorane (Forane, Anaquest, Memphis, TN), the parotid
duct was catheterized with 4-0 polypropylene (Prolene 4-0,
Ethicon, Inc., Sommerville, NJ). A 5 mm rim of mucosa
surrounding the parotid duct papilla was dissected and a
4cm length of the parotid duct freed by blunt dissection from
the oral cavity (Fig 2). A horizontal incision (8 cm) was then
made over the path of the parotid duct, along the left lateral
face. Following subcutaneous dissection, the parotid duct
was identified and freed from masseter muscle and fascial
attachments. The duct and papilla were then transposed
through a subcutaneous tunnel, to the inferotemporal fornix.
Papilla and surrounding mucosa were sutured to palpebral
conjunctiva with 6-0 polyglactin 910 (Vicryl 6-0, Ethicon,
Inc., Sommerville, NI) (Fig 3). The posterior aspect of the
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Fig 3. Parotid duct transposed to the inferotemporal fornix of
the lefi eye.

Fig 4. Histopathology of the nictitans gland. Normal acini are
noted with occasional lymphocytes or plasma cells.

nictitans gland was exposed by retraction of the nictitans
membrane and a 3 nm > 3 rnn wedge of gland removed by
sharp dissection. The wound was not closed. The facial
incision was closed with 4-0 polypropylene and a temporary
lateral tarsorthaphy of similar material placed to reduce eyelid
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Fig 5. Histopathology of conjunctiva (400X). Lymphocytic
plasmacytic interface conjunctivitis evident.

motion pending healing of the transposed papilla. The topical
antibiotic corticosteroid BID OS was continued with artificial
tear solution BID OS8. Amozxicillin (Amoxicillin 500 mg,
Rugby Laboratories, Inc., Rockville Centre LI, NY) 15 mg/
kg BID PO X 10 days was used for bacterial prophylaxis.
Cold compresses QID for 24 hrs, then warm compresses
QID were initiated to control postoperative facial swelling.
On histopathologic examination the nictitans gland was
considered normal with mild fibrosis and mild infiltration of
lymphocytes and plasma cells (Fig 4). Lymphocytes and
plasma cells are considered nommal constituents of the
lacrimal interstitium, although only single or small groups of
cells are noted. A mild, lymphocytic plasmacytic interface
conjunctivitis was noted (Fig 5).

Progress results

Five days postoperatively the dog was re-examined
following the gradual onset of lefi lateral facial swelling and
pruritis. A firm but fluctuant swelling extended along the
facial incision. A seroma was suspected. The left eye was
moist. Biomicroscopy revealed fine, white, granular deposits
on the corneal surface. STT (I) values were 13 mm/min OS
and 20 nro/min OD. Prednisone (Prednisone 20 mg, Mutual
Pharmaceutical Co., Inc., Philadelphia, PA) 0.5 mg/kg q24hrs
PO and tapered x 7 days was initiated to reduce facial pruritis
and a restraint collar was placed. Vitamin C 100 mg q24hrs
PO was begun. Vitamin C (Vitamin C, Roxane Laboratories,
Inc., Columbus, OH) has been suggested for its ability to
decrease the deposition of precipitates on the cornea following
PDF. Other medications were continued.

Ten days postoperatively facial swelling had decreased.
Topical antibiotic corticosteroid q24hrs OS was continued.
Artificial tears were discontinued and prednisone was tapered
and discontinued in one week. Six weeks following surgery
the face was poorly re-haired from surgical clipping. Mild
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Fig 6. Appearance of the left eye six months following PDT.
Epiphora is noted.

epiphora was present from the left eye with reduction in
corneal deposits (Fig 6). Serum thyroxine was normal. The
topical antibiotic corticosteroid q48hrs OS and Vitamin C
100 mg q24hrs PO were maintained.

Clinical diagnosis and conformation

History, ocular clinical signs and absence of aqueous tear
production confirmed a diagnosis of KCS. The etiology was
undetermined.

Discussion

The traditional medical management of KCS has involved
the use of tear replacement (artificial tears), tear stimulants
(pilocarpine), corticosteroids, and antibiotics. Utilization of
topical cyclosporine (CsA) has been advocated for its
lacrimomimetic effect and control of the inflammatory
consequences of KCS“2213_ Response to CsA therapy was
not noted in this patient. Two to three weeks may be
required, following initiation of CsA, for lacrimation to be
increased", The prognosis for increased lacrimation in those
patients whose STT values are 0 mm/min is poor’. For
medically unresponsive cases, surgery may be chosen.
Reduction in tear film removal or provision for an alternative
tear source is the goals of surgery. NL punctal occlusion,
canthorrhaphy to reduce the palpebral fissure opening, and
transposition of the parotid salivary duct is reported surgical
alternatives.

Transposition of the parotid salivary duct may provide a
continuous supply of tear substitute®>"!®, The parotid

salivary gland is entirely serous, unlike the other major-paired
salivary glands of the dog, with parotid secretion similar to
lacrimal secretion in composition and chemistry’®. The reported
success of PDT is 63% to 80% in dogs™. Reasons for PDT
failure include: 1) Lack of glandular activity, 2) Ductal injury
from tension, twisting, angulation, or pressure resulting in
occlusion or fibrosis, and 3) Infect ion*™***¥. Trauma is
suspected as the most frequent cause of failure”. Careful
surgical technique and postoperative stimaulation have been
suggested to maximize success. Secretions may be marked
and result in epiphora. When problematic, epiphora can be
reduced by alternative drainage (conjunctivorhinostomy, con-
junctivobucostomy), partial surgical occlusion of the parotid
duct, or denervation of the parotid gland®. Corneal deposits
oceur occasionally following PDT and are believed to be
precipitates of calcium carbonate, phosphate, oxalate or
combinations thereof. Utilization of topical EDTA (0.5%)
solution is reported to decrease precipitate deposition®”.
This report describes unilateral KCS in a dog of unknown
etiology who responded to parotid duct transposition.
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