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Abstract

Objective To document the presenting ocular signs and the clinical course of Golden
Retriever dogs with a progressive anterior uveitis, often associated with the histologic
presence of iridociliary cysts.

Animals studied Seventy-five Golden Retriever dogs (142 affected eyes) referred to a private
practice referral ophthalmology clinic between 1994 and 1999.

Procedures Complete ophthalmic evaluation with slit-lamp biomicroscopy, indirect ophthalmo-
scopy, applanation tonometry, and gonioscopy. Hematology, serum biochemical evaluations,
and serologic titers for endemic infectious agents were also used in selected cases.

Results The age range of affected dogs was 4.5-14.5 years, with a mean age of 8.6 + 2.1 years.
The majority of the dogs (n=66) were affected in b h eyes at first presentation. The sex
distribution included 4 intact males, 32 neutered males, and 39 spayed females. Hematology,
serum biochemical evaluations, and serologic titers for endemic infectious agents failed to
demonstrate any underlying disorder. The ophthalmic hallmark of this syndrome was the
appearance of pigment on the anterior lens capsule, often in a radial orientation. This capsular
pigment was seen both with and without associated uveal cysts. Although single to multiple
iridociliary cysts were noted clinically in only 13.3% of the cases, cysts were common on
histopathology of advanced glaucomatous, blind eyes. Fibrin was observed in the anterior
chamber of 37% of the cases, and often was a precursor for glaucoma. Cataract formation (37%)
and glaucoma (46%) were frequent sequelae to the uveitis. Posterior synechiae formation
occurred in 50% of the cases. Histopathologic analysis of four enucleated eyes and the
eviscerated specimens from 14 glaucomatous eyes demonstrated thin-walled iridociliary
epithelial cysts in 3/4 and 12/14 cases, respectively. Microscopically, little to no uveal
inflammatory infiltration was commonly noted.

Conclusion ‘The overall prognosis for this progressive uveitis in Golden Retriever dogs is
guarded, with 46% of the eyes becoming blind due to glaucoma. Tridociliary cysts in Golden
Retriever dogs may lead to the development of glaucoma in this breed.

Key Words: anterior lens capsule pigment, canine, glaucoma, Golden Retriever,
iridociliary cyst, uveitis

" INTRODUCTION

13 of 25 Golden Retricvers with glaucoma had histologic
evidence of iridociliary epithelial cysts, and these cysts may

Uveitis, not associated with systemic disorders nor infectious

agents, is a frequently observed syndrome in the Golden
Retriever dog.'” This ‘pigmentary uveitis’, which is
presumed to be inherited in this breed, presents as adhesions
between the iris and lens and the peripheral iris and cornea
with ‘pigment dispersion’ across the anterior lens capsule.!
Veterinary ophthalmologists have anecdotally speculated
that uveitis in Golden Retrievers may be an immune-
mediated disorder, based on a response to anti-inflammatory
agents, an occasionally positive titer for antinuclear anti-
bodies, and a lack of serological evidence of an underlying
infectious disease process.” A long-term clinical case study of
uveitis in Golden Retriever dogs, however, is lacking.
Recently, a report by Deehr and Dubielzig demonstrated
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predispose affected dogs to the development of glaucoma.®

The purpose of this paper is to present a large series of
clinical cases of primary uveitis in the Golden Retriever dog,
and to further document the relationship between iridocili-
ary cysts and secondary glaucoma in this breed.

MATERIALS AND METHODS

" The clinical records of all Golden Retrievers dogs presented

to the primary author between 1994 and 1999 at private
practice referral specialty centers in New York and New
Jersey were reviewed. Reports of 75 Golden Retrievers dogs
with uveitis not associated with any systemic disorders after
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complete physical examination and serologic analysis for
endemic infectious diseases (namely, Ehrlichiosis, Rocky
Mountain spotted fever, and Borreliosis) were available for
review. Pigment on the anterior lens capsule in a radial
orientation or in multifocal zones associated with or without
uveal cysts was considered the most frequent early clinical
sigh. Documentation of observed ocular signs (i.e. pigment on
the anterior lens capsule, fibrin in the anterior chamber,
glaucoma, uveal cysts, cataracts, and posterior synechiae),
recommended treatments, age at first examination, age of
onset, gender, and pedigree information were recorded. At
least six months of follow-up evaluations were necessary for
inclusion in this investgadon. All dogs received complete
ophthalmic evaluations with a slit-lamp biomicroscope (SL-5
or SL-14, Kowa Company, Tokyo, Japan), indirect ophthal-
moscope (Heine Omega 150 or 180, Herrsching, Germany),
applanation tonometry (Tono-Pen 2, Oculab, Glendale, CA,
USA or Tono-Pen XL, Biorad, Glendale, CA, USA), and
gonioscopy (Koeppe, Franklin Instruments, Romeoville, 1L,
USA). Serial external photographs were performed with a
Yashica Dental-Eye I camera (Kyocera Corp, Tokyo, Japan).

Medical therapy included topical 1% prednisolone acetate
every 6-12 h (Pred Forte, Allergan, Irvine, CA, USA) in all
cases. Extensive fibrin formation was noted in the anterior
chamber of four cases, and a subconjunctival injection of 2
mg betamethasone (Schering Plough, Kenilworth, NJ, USA)
and adjunctive topical 0.1% diclofenac every 8 h (Voltaren,
Ciba Vision, Duluth, GA, USA) were administered. Oral
prednisone (1 mg/kg daily (Henry Schein, Port Washington,
NY, USA)) therapy and/or oral azathioprine (1 mg/kg every
2-3 days (Roxane Labs., Columbus, Ohio, USA)) were
administered for cases with appreciable aqueous flare (> 2 +
flare) or anterior chamber fibrin formation. These oral
dosages were tapered to effect over subsequent weeks of
therapy. Topical agents for glaucoma (0.5% timolol maleate
every 8-12 h, (Merck & Co., West Point, PA, USA) or 2%
dorzolamide every 8-12 h, (Trusopt, Merck & Co.), and oral
dichlorphenamide (2 mg/kg ! every 12 h (Daranide, Merck
& Co., West Point, Pa, USA)) were prescribed for
intraocular hypertension. Surgical procedures for glaucoma
therapy included enucleation in three eyes (one eye
previously enucleated at another clinic was also available
for histologic review), evisceration and implantation of an
intrascleral silicone prosthesis (19 mm sphere, Jardon Eye
Prosthetics, Inc., Southfield, Michigan, USA) in 14 eyes, or
transscleral diode cycloablation (Iris Medical Instruments,
Mount View, CA, USA) in 11 dogs. Parameters for
transscleral cyclophotocoagulaton (TSCP) for delivery of
90-100 J 3 mm posterior to the limbus ventrally and 4 mm
posterior to the limbus dorsally included 1.5 s x 1.5 W in 40
sites (n=8) or 5.0 sx 1.0 W in 20 sites (z=3). Three cases
with extensive posterior synechiae also received multiple
direct diode laser applications of energy (Welch Allyn Direct
Ophthalmoscope equipped with Iris Medical Diode Laser,
Iris Medical) in an attempt to perform synechiolysis and
iridotomies. Tissiie nlasminogen activator (25 ue human

recombinant TPA, Genetech, Inc, South San Francisco, CA,
USA) was injected intracamerally in three cases in order to
resolve extensive fibrin in the anterior chamber. Painfully
blind eyes due to glaucoma were treated by either
enucleation or evisceration with the implantation of an
intrascleral prosthesis. Histologic analysis of eviscerated and
enucleated specimens was reviewed by the Comparative
Ocular Pathology Laboratory of Wisconsin (C.O.P.L.W.),
USA, with the exception of two eviscerated samples.

RESULTS

Clinical findings

Seventy-five Golden Retriever dogs without serologic
evidence of underlying systemic disorders were identified
over the five year period. Hematology and serum biochem-
ical analysis were unremarkable in all dogs tested. ANA titers
were negative in 13 dogs tested. One hundred and forty-two
eyes were affected in total. Nine dogs were affected only in
one eye at the inital examination (5-ODj; 4-OS), with one
dog later developing uveitis in both eyes. The age range of
dogs was 4.5-14.5 years, with a mean + SD age of 8.6 + 2.1
years. Thirty-nine spayed female, 32 neutered male, and
four intact male dogs were examined.

The distinguishing early clinical feature of this uveitis was
the presence of pigment on the anterjor lens capsule, which
presented in either a sparse radial fashion (Fig. 1) or in
multifocal areas, often where an iridociliary cyst was
previously noted (Fig. 2). The anterior lens capsular pigment
was observed both with and without associated uveal cysts.
Visible iridociliary cysts were observed in 13.3% of the eyes
(19/142). One case of a blood-filled uveal cyst was also
recorded (Fig. 3). The blood in this cyst resorbed over a 5-
month period. At the initial evaluation, the level of aqueous
flare was minimal (0-1 + flare) in all but 11 cases, where
extensive anterior chamber fibrin and posterior synechiae
were also observed.

A spider web-like fibrinous debris was observed in the
anterior chamber in 52/142 (36.6%) of the eyes (Fig. 4).
This fibrin presented as a small lattice cloud adhered to the
anterior lens capsule to a web-like network filling the
anterior chamber. Nineteen eyes with fibrinous formation
presented initially with or subsequently developed glaucoma
over time.

Posterior synechiae were documented in 71/142 (50%)
eyes. Focal synechiae to complete annular adhesions causing
iris bombé and secondary glaucoma in four cases were
observed. Posterior synechiae were noted occasionally where
a previous uveal cysts was recorded.

The diagnosis of glaucoma was made in 54 dogs (66 eyes)
based on the clinical signs of corneal striae, buphthalmos,
optic nerve atrophy, with or without an associated elevated
intraocular pressure. Initial examination of the patients
demonstrated glaucoma in 31 dogs (38 eyes). Twenty-three
dogs (28 eyes) subsequently developed glaucoma from 3

weeks to 3 vears later. with an averace time to develop
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[image: image3.png]glaucoma of 9.4 + 2.2 months. Twenty-nine cases devel-
oped glaucoma in the left eye, and 37 cases in the right eye.
Glaucoma resulted in blindness in all but one case.
Gonioscopic examination in select cases demonstrated a
normal iridocorneal angle initially to substantially narrowed
to closed filtration angles in chronic glaucoma cases.
Peripheral anterior synechiae were present, and the iris
appeared to be displaced forward in one case.

Varying stages of cataracts (incipient: z =20, immature:
n=23, mature: n=38 and hypermature: n=1) were noted in
52/142 eyes (36.6%). Cataract extraction was not attempted
in any case. No active chorioretinal inflammation or
depigmentation were observed. Distinct retinal abnormal-
ities included: focal retinal degeneration (n=1), partial
retinal detachment (z=1), focal retinal dysplasia (n=1),
and focal retinal hemorrhage (#=4). Funduscopically,
atrophy of the optic nerve without cupping was observed
in seven chronic glaucomatous eyes. Other clinical observa-
tions are presented in Table 1.

Surgical findings

Eleven eyes were treated with contact diode transscleral
cyclophotocoagulation (TSCP). Synechiolysis and irido-
tomies were also attempted in two cases. Intraocular pressure
was controlled in 10/11 TSCP cases. The one case that
failed to be controlled with TSCP subsequently had an
intrascleral silicone prosthesis implantation. Following the
laser procedure, one case developed phthisis bulbi, and one
case resulted in an immediate and total hyphema, which
resolved over a 3-month period. No animal was judged to be
visual prior to the laser procedure, and no animal regained
vision post laser therapy.

Enucleation was performed in three cases. Enucleation
was performed on one dog prior to referral, and this biopsy
specimen was available for review. Intrascleral prosthesis
implantation was performed in 14 eviscerated globes.
Intracameral injections of TPA resulted in rapid resolution
of the fibrinous debris in three cases. One dog, however,
experienced a severe exacerbation of its uveitis with a
transient glaucomatous crisis postinjecdon. The anterior

Clinical sign Number of eyes observed

Corneal degeneration
Corneal edema
Corneal ulcer
Horner’s Syndrome (postganglionic)
Hyphema

Iris bombé

Phthisis bulbi

Retinal degeneration
Retinal detachment
Retinal dysplasia
Retinal hemorrhage
Uveal neoplasia

—
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chamber debris slowly recurred in all cases over the course of
3-5 months.

Histologic findings

Three of the four enucleated specimens demonstrated
evidence of thin-walled iridociliary epithelial cysts (Fig. 5).
In one case, there were thin-walled epithelial structures
extending from the ciliary body (Figs 6 and 7). Cysts were
also observed adherent to the anterior ‘lens capsule,
stretching across the posterior chamber. Collapsed cystic
material was noted on the posterior aspect of the iris (z=2).
Preiridal fibrovascular membranes were present in two
histologic samples. A mild lymphocytic anterior uveitis was
noted in two enucleated eyes. A noninvasive, papillary,
cystic, pigmented and nonpigmented, iridociliary epithelial
adenoma was found in one eye, and an anterior uveal
melanocytoma in another case.

For eviscerated globes, histologic evidence of 1r1d001lary
epithelial cysts were confirmed in 10 cases, suspected in two
cases, and not observed in two cases (the latter ‘two
specimens were not available for review by the C.O.P.L.W.).
Histologically, there were thin-walled epithelial cysts
structures extending from the iridociliary epithelium or
remnants of epithelial structures adherent to the lateral
margins of the anterior lens capsule. More centrally on the
anterior lens capsule, adherent material became a more
spindle cell membrane with incorporated: pigmented cells,
often with a thick eosinophilic glassy matrix membrane
component. The extent of uveal inflammation in most cases
was described as minimal. Depigmentation of the uveal tract
was not a feature on any microscopic sections.

DISCUSSION

The authors present 2 five year retrospective study of a
unique primary uveitis in75 Golden Retriever dogs. This
pigmentary uveitds is not associated with any underlying
metabolic or endemic infectious disorder, and is not a uveitis
related to uveal depigmentation (VKH-like) process. The
authors believe this uveitis to be a breed-related primary
uveitis, with the presence of iridociliary cysts commonly
related histologically.

Golden Retriever uveitis is well recognized, yet poorly
described in the literature.”* Several clinical photographs
are published in an atlas of breed related canine disorders,
demonstrating the anterior capsular pigment and anterior
chamber fibrin clot formation.* Collins and Moore also
describe this syndrome, noting the ‘importance of the
‘pigment dispersion’ in the anterior chamber.’ Golden
Retriever uveitis, also called ‘pigmentary uveitis’, has been
briefly described as a pigment dispersion across the anterior
lens capsule from pigmented cells of the posterior iris.' The
data presented in this paper, as well as a recent paper by
Deehr and Dubielzig, hypothesize that iridociliary cysts are
associated with the development of uveitis and glaucoma in
Golden Retrievers dogs.’
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Figure 1. Anterior lens capsular pigmentation oriented in a radial fashion.

Figure 2. Anterior lens capsular pigmentation associated with
juxtaposed iridociliary cysts.

Figure 3. Blood-filled uveal cysts located in the posterior chamber.

Figure 4. Large fibrin clot located in the anterior chamber with
adhesion to the anterior lens capsule.

Figure 5. Multiple iridociliary cysts present at the anterior margin of
the pars plicata. (Slide is courtesy of Dr Amy J. Deehr).

Figure 6. Photomicrograph of a sagittal section of an eye with thin-
walled iridociliary cysts (H & E, 40 x).

Figure 7. Photomicrograph ot higher magnification of a thin-walled
iridociliary epithelial cyst (H & E, 100 x).
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[image: image5.png]Deehr and Dubielzig presented a review of 25 glaucoma-
tous eyes in the Golden Retriever; 13 of which had
iridociliary cysts identified microscopically. In our case
series, 15/18 histologic specimens (enucleation and eviscera-
tion samples) showed direct evidence (or suggestive in two
eyes) of the presence of thin-walled iridociliary epithelial
cysts. Uveal cysts occur with an increased frequently in the
Golden Retriever dog,® and 13.3% of our cases had visible
cysts at the time of examination. The presence of glancoma
associated with uveal cysts, however, is rare.” A similar
syndrome of iridociliary cysts causing glaucoma in our study
population of Golden Retrievers has been previously
described in the Great Dane.®” In nine Great Dane dogs
presented to the University of Zurich, glaucoma and
muldple cysts in the anterior and posterior chamber were
observed, with histopathology of three enucleated globes,
demonstrating multiple cysts originating from the ciliary
body epithelium, as in some of our cases.®

As with any chronic uveitis, posterior synechiae and
secondary glaucoma (from peripheral anterior synechiae or
acutely annular posterior synechiae) are the most common
sequelae. Glaucoma was diagnosed in 66/142 eyes (46%). All
dogs except one were blind due to glaucoma. Despite
medications for uveitis and glaucoma, 23 dogs (28 eyes)
developed glaucoma over a period ranging from 3 weeks to 3
years (average time to develop glaucoma was 9.4 + 2.2
months). The mechanism of glaucoma secondary to
iridociliary cysts can be multifactorial, and may include:
mechanical angle closure by the cysts, ‘plateau iris syn-
drome’, heavy deposition of pigment in the filtration angle,
secondary pigment dispersion syndrome, pupillary block,
release of cysts contents, and inflammatory cellular infiltra-
tion blocking aqueous outflow.’!® Progressive posterior
synechiae was noted in 50% of our cases, leading to iris
bombé and secondary glaucoma in four dogs. Clinical
observation of anterior chamber fibrin was associated with
a poor prognosis, as 19/52 cases (36.5%) with pre-existent
fibrin subsequently developed glaucoma. Another potential
mechanism for the glaucoma of the dogs in our series may be
an anterior displacement of the iris from posterior chamber
iridociliary cysts, as observed in one dog. In the report
describing multiple ciliary body cysts and secondary
glaucoma in the Great Dane, the mechanism of intraocular
pressure elevation was speculated to be due to the anterior
displacement of the iris with narrowing of the iridocorneal
angle and collapse of the ciliary cleft.® Interestingly,
histologic evidence of severe uveal inflammation causing
glaucoma was limited in our cases examined microscopically.
This lack of active uveitis may be explained, in part, in that
our cases were treated with both topical and systemic
corticosteroids. However, Deehr and Dubielzig also noted
that 59% of their cases had no histologic evidence of uveitis.

In our study, treatment for glaucoma included contact
diode TSCP (when preservation of vision was the primary
goal), and salvage procedures, namely intrascleral prosthesis
and enucleadon for the control of intraocular pain. Contact
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diode TSCP was effective in IOP control and to maintain a
cosmetic eye in 10/11 cases. The diode laser, however,
proved ineffective to create direct iridotomies’* and posterior
synechiolysis, and failed to preserve vision in our patients.

The histological findings from the -evisceration and
enucleation specimens support the hypothesis that anterior
uveitis in the Golden Retriever dog is commonly associated
with the presence of iridociliary epithelial cysts. Thin-walled
iridociliary cysts were identified in 15/18 biopsy samples:
two of which unfortunately were not available for review by
the C.O.P.L.W. We hypothesize that iridociliary cysts are
associated with the development of glaucoma in the Golden
Retriever breed. Whether the cysts were the direct cause of
the uveitis or a result of the uveitis remains to be
determined. Interestingly, two cases requiring enucleation
also had an intraocular neoplasia present, an iridociliary
cystic adenoma and an anterior uveal melanocytoma.

Therapy was largely directed against clinical uveitis and to
minimize the occurrence of glaucoma. Topical corticoster-
oids, namely 1% prednisolone acetate, in conjunction with
judicious subconjunctival betamethasone in cases of severe
anterior chamber fibrin clot formation, were the mainstay of
therapy. Topical nonsteroidal agents were prescribed, but
often resulted in an exacerbation of increased intraocular
pressure.'? A combination of oral prednisone and azathiopr-
ine were commonly administered to our patients. The lack
of microscopic evidence of uveitis, as well as any direct result
of forward displacement of the iris by iridociliary cysts, may
explain the unsatisfactory clinical results observed with and-
inflammatory therapy. TPA was injected into the anterior
chamber in three eyes, and a blinding secondary glaucoma-
tous crisis was precipitated in one dog. Intracameral
injections of TPA generally would not be recommended
unless the intraocular fibrin clot was excessive.

Medical therapy for glaucoma, which included topical
0.5% timolol maleate and/or 2% dorzolamide, as well as oral
dichlorphenamide, proved ineffective to control the rise in
intraocular pressure in all but one dog. Despite medical and
surgical intervention, 46% of all eyes examined became blind
from glaucoma. Medical therapy did not seem to change the
progression of this disease. Twenty-three dogs (28 eyes)
developed glaucoma over a period ranging from 3 weeks to 3
years, with an average time to develop glaucoma of 9.4 + 2.2
months. The prognosis for vision for Golden Retriever dogs
observed with this progressive uveitis is considered to be
guarded, particularly in advanced cases with excessive
posterior synechiae and fibrin clot formation.

Upveitis in the Golden Retriever dog is a commonly
diagnosed entity, especially in the North-eastern part of the
United States. Review of the pedigree of these dogs shows a
common ancestry as many of the Golden Retriever dogs in
the North-eastern USA are derived from one large
breeding stock. Angle closure glaucoma secondary to iris
and ciliary body cysts has been previously described in
humans, and an autosomal dominant hereditary pattern was
suggested.'? Further investigation to help define the role of

© 2000 American College of Veterinary Ophthalmologists, Veterinary Ophthalmology, 3, 241-246




[image: image6.png]246 SAPIENZA RT AL.

iridociliary cysts in Golden Retriever dogs (Is the cyst
formation first, and then the inflammation or vice-versa?) is
warranted. An initial evaluation of the patent’s eye with an
ultrasound biomicroscope would be beneficial, for the
ultrasound biomicroscope provides exquisitely detailed
information regarding location and extent of anterior cystic

lesions."

Unfortunately, the availability of this unit is

severely limited.
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