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Preface 

When initially approached by Saunders to produce an atlas of canine and 
feline eye diseases, we hesitated. However, over the years we had accumu
lated many photographs that we knew \.-"Quld be a great source of material 
for the atlas. "How di fficult can it be to produce an at las?" we asked our
selves. Well ... the daunting task soon became readily apparent! Sort ing 
through more than 20 yea rs' worth of photographs, se lecting 10,000 of 
those images to scan electronically, and then distilling that number down 
to the 1000 or so \.-ve felt best represented the conditions we would be pre
sent ing was more difficult than we cou ld have imagined . With this final 
set of images, we now have developed a new atlas that depicts normal and 
diseased eyes as they might be seen during an ocular examination by any 
general practitioner. We have a lso included some material that would be of 
benefit to those veterinarians wi th a more specialized interest in oph thal
mology and to residents in ophthalmolob'Y. Furthermore, there are many 
fundus pllOtograplls, representing both normal and abnormal views, which 
are not available in most other atlases. 

The aim of this atlas is simply to illustrate the canine and feline eye and 
its lesions. There are excellen t ophthalmology references and textbooks avail
able, and we do not intend to duplicate what is written elsewhere. In fact , the 
tex t in this atlas is intentionally limited to a brief introduction at the begin
ning of eacll section and legends that descri be simply the structure or 
condition presen ted. We do not provide detailed information on etiology, 
diagnosis, and treatment. 

In ophthalmology, more than any o ther specialty, the clinician relies 
heavily on what he or she can actually see. Visual recognition of struchlres 
and lesions is key to making a proper diagnosis. ''''e believe the st rength of 
this atlas lies in its comprehensive depiction of the many normal and 
abnormal features of the eye that will be encountered during an ocular 
examination . Proper identificat ion of what is seen by the clinician's own 
eye is the most critical step of the process when treating an ocular problem. 
The goal of th is atlas is to provide as much assistance as possible towa rd 
that end. For more thorough understanding of the anatomy and patho
physiology of the eye, we refe r the reader to a more general ophthalmology 
textbook. f ollowing the convc-ntional format of mos t of those books, the 
chapters and illustrations in th is book are arranged from anterior to posterior, 
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and include the orbit. Throughout the atlas there are numerous images of nor
mal ocular features as well as les ions commonly seen in practice. We have also 
included a number of illustrations of conditions that tess frequently occur. 

For those readers who would like to begin photographing eyes in their 
practice: Most of the photographs were ini tially (over many yea rs) taken 
with either a Nikon 35mm SLR/105mm macro lens and ring flash combi
nation using Ektrachrome 64-100 ASA film o r a Kowa II fundus carnera 
wit h 25 ASA Kodachrorne. More recently we have abandoned fi lm photog
raphy altogether fo r the ante rio r segment and use a Fuji S2-Pro SLR camera 
(Fuji Photo Fil m, Inc, Greenwood, SC)/105mm Micro Nikkor macro lens 
and ring fl ash (Nikon Inc, Melville, NY). Most of our digita l photographs 
were taken with manual focusi ng (faster than using the auto-focus mode 
for macro photographs), at a sh ut ter speed of about 1/60 second at f22 to 
maximize the depth of field . There is still no handheld dig ita l camera (as of 
December 2003) that comes close to the qua li ty ach ieved with Kodachrome 
25 ASA for th e posterior segment, although it is hoped that this wi ll soon 
be possible. 

Joan Dziezy< 
Nicholas J. Mlilichamp 
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Chapter 1 

Eyelid 

INTRODUCTION 

The eyelids are composed of sk in, eyelid muscles, eyelid glands (pa rtic
ularly the meibomian glands), and th e palpebral conjunctiva, which 
lines the inner surface of the eyelids . The eyelids are affected by condi
t ions that affect skin elsewhere on the body and a variety o f anatomic 
abnormalities, as well as condition s that in volve the conjunctiva an d 

.. eyeball. Many eyel id abnormalities seen in dogs are breed related 
(e.g., dist ichi a, entropi on, and ectropion). Inflammatory d iseases 
(e.g., bl ephari t is) may be asso ciated wi th morc widespread dermatiti s. 
Various tumors may affect the eyelids in older animals and are illustrated 
in this chapter. Because the integrity of the eye may be affected by eye
lid disease, careful observation and accurate diagnosis are important. 

Figure 1-1 
An Australian shepherd with a dermoid and eye
lid agenesis of the lateral lower eyelid and con
junctiva. A dermoid is an occurrence of normal, 
haired skin in an abnormal location. Dermoids 
can be found on eyelid margins, conjunctiva, 
and corneas. Eyelid agenesis is the absence of 
normal eyelid in part of the palpebral fissure. 

1 
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Figure 1-2 
left eye of an older domestic shorthair cat with 
bilateral eyelid agenesis. The upper eyelid agene
sis involves most of the eyelid and lateral canthus. 
Pigment is present on the cornea (arrow) as a 
result of chronic exposure and hair contact. A 
mature cataract is present and is an unrelated 
problem. 

Figure 1-4 A -8 

Figure 1-3 
Right eye of cat in Figure 1-2. The upper eyelid 
agenesis involves most of the eyelid and lateral 
canthus--the most common location for eyelid 
agenesis in cats. Pigment is present on the cornea 
as a result of chronic exposure and because hair 
has come in contact with the cornea. The defect 
is corrected by the grafting of skin and conjunc
tiva to fill the defect. A mature cataract is present 
and is an unrelated problem. 

A, Right eye of a cat with bilateral upper eyelid agenesis. Most of the 
upper eyelid is involved. B, Postoperative view. Skin from the lower eyelid 
has been rotated into the defect on the upper eyel id and lined with 
conjunctiva from the nictitans. 



Figure 1-5 
Distichiasis in a Pekingese. Distichia are cilia that 
exit from the openings of the meibomian glands 
at the eyelid margin. This dog has fine, del icate 
distichia in both the lower and the upper eyelids. 
Such hairs often cause a dog no problems. Excess 
tearing occasionally results from distichia. In rare 
cases distichia causes corneal ulcers. If treatment 
is necessary, electroepiJation or cryosurgery can 
be used to remove the hairs permanently. 

Figure 1-7 
Distichia on the upper eyelid of a dog. A focal 
lipid deposit unrelated to the distichia (possibly 
a corneal dystrophy) is present in the ventral 
corneal stroma. 
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Figure 1-6 
Fine distichia arising from the eyelid margins in a 
dog. No corneal pathologic problems are present 
because the distichia are fine and tangential to 
the cornea l surface. 

Figure 1-8 
Dist ichia in a dog. The more central cilium IS 

quite stout. 
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Figure 1*9 
Fine distichia arising from the upper and lower 
eyelids and causing serous lacrimation. 

Figure 1·11 
Single, stout upper eyel id distichium in the upper 
eyelid of a 7-year-old Labrador retriever. 

Figure 1-10 
Tip of a solitary distichium emerging from the 
meibomian gland opening in a dog. 

Figure 1· 12 
Small pigmented papi lla on the conjunctival sur
face of the upper eyelid of a 1 O-year-old golden 
retriever. The dog had a history of a very painful 
eye and a nonhea ling ulcer. The tip of an ectopic 
cilium was present in this papilla and protruded 
through the conjunctiva at the time of surgical 
removal. Ectopic cilia are abnormally positioned 
eyelid hairs that exit the conjunctival surface of 
the eyelid . They cause great discomfort and 
corneal ulcers that do not heal. Usually these 
cilia are found in young dogs but, as th is case 
illustrates, can occur in dogs of all ages. 
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Figure 1-13 Figure 1 -14 
Chronic corneal ulcer with neovascularization and 
granulation caused by to an ectopic cilium, 
which is not shown in this photo. 

Lateral entropion of upper and lower eyelids in a 
German shorthaired pOinter. Entropion is the 
roll ing in of an eyelid. Haired skin then comes in 
contact with the corneal surface, which leads to 
chronic corneal ulcers and scarring. In this dog 
the eyelid disease has caused corneal ulceration, 
neovascularization, and granulation. 

Figure 1-15 A-S 
A, Left and B, right eyes of a dog with entropion of the right eye. The 
entire length of the eyelid margin is seen in the left eye, but in the right 
eye the lateral part of the eyelid is not seen. Lateral eyelid hairs contact the 
cornea, causing ocular irritation, retraction of the globe, and protrusion of 
the third eyelid. 

8 
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Figure 1-16 
Entropion of the lower eyelid. The eyelid margin 
cannot be seen, and hairs from the lower eyelid 
are in contact with the cornea. 

Figure 1-18 
Bilateral severe entropion in a Shar·Pei. 

Figure 1-17 
Upper and lower eyelid entropion with second
ary pigmentary keratitis in a chow chow. 
(Courtesy Dr. Robert Playter.) 

Figure 1-19 
Lower eyelid entropion occurring laterally in a 
dog. The dog also has a V-shaped upper eyelid, 
indicating poor conformation of the upper lid. 
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Figure 1 ·20 
Upper and lower eyelid enlropion in a shar-pei. 

Figure 1-22 
Entropion and trichiasis of the lower eyelid in a 
cat, which have caused chronic keratitis. 

Figure 1· 21 
Bilateral upper and lower eyelid entropion in a 
chow chow. 

Figure 1-23 
Lower eyelid entropion in a dog. 
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Figure 1-24 
Bilateral lower eyelid ectropion occurring centra lly, 
and entropion laterally, in a Dogue de Bordeaux. 
Ectropion is the outward rolling of an eyelid 
(usually the lower eyelid). 

Figure 1-26 
Medial entropion and trichiasis in a pug, with 
resulting nasal keratitis and pigmentation . 

Figure 1-25 
Close-up of the dog in Figure 1-24. Bilateral 
lower eyelid ec tropion is occurring centra lly and 
entropion laterally. Corneal neovascularizat ion is 
present secondary to the eyelid malformations. 

Figure 1-27 
Cat with bilateral combined eyelid agenesis, 
entropion, and trichiasis, which have caused 
keratitis. Trichiasis is a condition in which normal 
eyelid hair is in contact with the cornea despite 
the absence of entropion on that eyelid . 
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Figure 1-28 
V-shaped upper eyelid, indicating conformational 
abnormality, and distichia of the lower eyelid in a 
Great Dane. 

Figure 1-30 
Bi lateral macropalpebral fissure and a shallow 
orbit in a pug. Exposure and poor bl inking have 
resulted in keratitis and pigmentation. 

Figure 1-29 
Ectropion of the lower eyelid (and unrelated 
immature cataract) in an 8-year-old Saint Bernard. 

Figure 1-31 
Facial folds are rubbing the cornea in this 
Pekingese. Upper eyelid trichiasis is present. 
Pigmentary keratitis has resulted from the rub
bing of these hairs. Facial folds are found in 
most brachycephalic breeds; jf the hairs touch 
the cornea and cause pathologic problems, the 
facial folds can be removed surgically. 
(Courtesy Dr. Robert Playter.) 
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Figure 1-32 
Trichiasis of the upper eyelid in an l1-year-old 
golden retriever. Trichiasis is often seen in older 
dogs when eyelid muscles have become lax 
with age. 

Figure 1·34 
Ankyloblepharon with bacterial infection beneath 
the closed eyel ids of a week-old puppy. This con
dition is also known as ophthalmia neonatorum. 

Figure 1-33 
Ankyloblepharon (the physiologic fusion of eye
lids in newborn pups and kittens). The upper and 
lower eyelids of this 1 Q·day-old puppy are still 
partially fused together laterally. The eyel ids open 
in dogs and cats at approximately 14 days of age. 

Figure 1 -35 
Same puppy as shown in Figure '-34. Purulent 
materia l is expressed during gentle separation of 
the upper and lower eyelids, allowing drainage 
of pus and application of antibiotic to the eye. 



Figure 1-36 
Same puppy as shown in Figures 1-34 and 1-35 
after the eyel ids have been opened . 

Figure 1-38 
Focal area of blepharitis on the upper eyelid of a 
puppy. Such blepharitis represents a small 
abscess in the eyelid margin. Redness, swell ing, 
and some discomfort are present. 
(Courtesy Dr. Robert Playter.) 
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Figure 1-37 
Bacterial blepharitis in a dog. Mucoid discharge, 
thickening, erythema, and erosion of the muco
cutaneous junction of the eyelids are present. 
Bacteria cultured from eyelids in dogs with bleph
aritis are often common commensals. These 
dogs possibly have impaired immunity, which 
allows the commensals to become pathogenic. 
SystemiC antibacterial drugs are needed to treat 
affected dogs. 

Figure 1-39 
Bilateral blepharitis in a golden retriever puppy. 
Thickening and swelling of eyelids and increased 
lacrimation are present. 
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Figure ' ·40 
Meibomianitis (view from conjunctival surface)
blepharitis in which the meibomian glands are 
affected. 

Figure ' -42 
Abscessed meibomian gland. 
(Courtesy Dr. Robert Playter.) 

Figure 1-44 
Close-up of the dog in Figure 1-43 showing 
redness, swelling, and excoriation from the 
blepharitis. 

Figure 1-41 
Meibomianitis. 
(Courtesy Dr. Robert Playter.) 

Figure ' -43 
Bilateral blepharitis with redness, swelling, and 
excoriation in a 3-month-old puppy. Treatment 
consisted of oral cephalexin and prednisone. 



Figure 1-45 
Blepharitis in a dog, with redness, swe ll ing, and 
hair loss. 

Figure 1-47 
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Figure 1-46 
German shepherd crossbreed with staphylococcal 
blepharitis and dermatitis around the muzzle. 

Bilateral blepharitis In a dog. The disorder was suspected to have an 
autoimmune cause. 
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Figure 1·48 
Staphylococcal blepharitis in a 5-year-old mixed
breed dog, which responded to treatment with 
cephalexin and low-dose prednisone. 

Figure 1-50 
Sebaceous adenoma on the upper eyel id of a 
Lhasa apso. 

Figure 1-49 
Sebaceous adenoma on the upper eyelid; ble
pharitis on the lower eyelid. A mass is present on 
the skin of the medial canthus. Eyelid sebaceous 
adenomas are the most common eyelid tumors 
seen in dogs. 

Figure 1-51 
Erosive squamous cell carcinoma in the medial 
canthus of a 1 O-year-old Boston terrier. 



Figure 1·52 
Malignant melanoma involving the medial 
canthus of a dog. 
(Courtesy Dr. Dennis Brooks.) 

Figure 1-54 
Papilloma of a dog's eyelid. 

E)' fUD 15 -

Figure 1-53 
Meibomian gland adenoma of the upper eyelid 
of a dog. 

Figure 1·55 
Adenocarcinoma of the upper lid of a dog. 
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Figure 1 ~S6 

Eyelid melanoma. 

Figure 1-58 
Mast cell tumor of the medial canthus of a cat. 

Figure 1-57 
Squamous cell carcinoma eroding the lower eyelid 
of a white cat. 

Figure 1-59 
Mast cell tumor involving the medial canthus of 
a cat. 



Chapter 2 

Conjunctiva 

INTRODUCTION 

The conjunctiva is a highly vascular layer on the surface of the eye and 
eyelids. It fun ctions in some respects as a lymph node does, reacting to 
an tigens to which the ocu lar surface is ex posed. The 1110st freq uentl y 
diagnosed condition is conj unctivitis, which may have various causes 
(e.g., infectiolls, allergic). Infectious conjunctivitis and its sequelae are 
seen commonly in ca ts. Con junctival les ions in dogs and cats, including 
neoplasia, a re illustra ted in this Chapter. 

Figure 2 -1 Figure 2-2 
Dermoid arising from the dorsal con junctiva in 
a 5-month-old Siamese cat. A dermoid is an 
occurrence of normal, haired skin in an abnor
mal locat ion. Dermoids are found on eyelid 
margins, conjunctiva, and corneas. 

Large conjunctival dermoid in a young dog. 
Most of the dermoid is not haired. 

17 
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Figure 2-3 
Severe herpesvirus conjunctivitis in a cat. Note 
the marked conjunctival swelling (chemosis) 
and pseudodiphtheritic membrane formation. 

, 
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Figure 2 ·5 
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Conjunctivitis associated with fel ine herpesvirus 
infect ion in an adult cat. Chemosis, conjunctival 
injection, and mild mucopurulent ocular discharge 
are present. 

Figure 2·4 
Conjunctivitis with chemosis and petechia In a 
cat with herpesvirus infection. 

Figure 2-6 
Conjunctivitis associated with feline herpesvirus 
infection in a cat. Upper respiratory tract infec
tion, chemosis, conjuncti val injection, and 
mucopurulent ocular discharge are present. 



Figure 2-7 
Symblepharon caused by a resolved herpesvi rus 
infecti on in a cat. A symblepharon is an adhe
sion between structures of the eye; in this case 
an adhesion exists between the bulbar surface of 
the nictitans and the cornea. 

Figure 2-9 
Cat with acute experimental chlamydiosis. 
Mucoid discharge and injected and edematous 
conjunctiva are present. 
(Courtesy Dr. Ralph Woodland.) 
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Figure 2-8 
Epiphora resulting from a symblepharon and scar
ring of the nasolacrimal duct as a consequence of 
feline herpesvirus infection in a young cat. Note 
the tear staining on the right side of the face. 

Figure 2 -10 
Cat with acute experimental chlamydiosis. 
Injected conjunctiva is present, with lymphoid 
follicles on bulbar surface of nictitans. 
(Courtesy Dr. Ralph Woodland.) 
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Figure 2-11 
Conjunctivitis (chemosis and conjunctival injec. 
tion with periocular erythema and tear staining) 
resulting from chlamydia l infection. 
(Courtesy Dr. Robert Playter.) 

Figure 2 ·13 
Dog that was bitten In the conjunctiva by a 
pygmy rattlesnake. 

Figure 2 -12 
Eosinophilic conjunctivi tis in a cat. 

Figure 2-14 
Follicular conjunctivitis of the anterior surface of 
the nict itans. Lymphoid follicles are seen on both 
sides of the nictitans and occasionally on the 
bulbar and eyelid conjunctiva. A mucoid 
conjunctivitis accompanies this disease. Allergic 
reactions are postulated to be the cause. 
(Courtesy Dr. Robert Playter.) 



Figure 2-15 
Subconjuncti val plaque caused by subconjunc
tiva l injection of a long-acting corticosteroid 
preparation. 

Figure 2-17 
Thelazia in a dog's conjunctival sac. 
(Courtesy Dr. Dennis Brooks.) 
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Figure 2 -16 
Multifocal conjunctiva l petechiae caused by 
immune-mediated thrombocytopenia. 

Figure 2-18 
Traumatic subconju nctival hemorrhage. 
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Figure 2 -19 
Icterus resulting from immune-mediated 
hemolytic anemia in an English cocker spaniel. 

Figure 2-21 
Conjunctival hemangioma in a dog. 

Figure 2 -20 
Conjunct ival cyst in a dog. 

Figure 2 -22 
Conjunctival papi lloma in a Lhasa apso. 



Figure 2·23 
Conjunctival meJanocytoma in a Labrador 
retriever involving the palpebral, bulbar, and 
third eyelid conjunctiva. 
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Figure 2·24 
Conjunctival lymphosarcoma In the left eye of 
a cat. 
(Courtesy Dr. Nancy Bromberg.) 



Chapter 

Figure 3-1 

3 

Third Eyelid 

INTRODUCTION 

The third eyelid (membrana nicti tans) is composed of aT-shaped carti· 
lage wi th the th ird eyelid lacr imal gland at its base, e ntirely covered 
wit"h conj unct iva. The thi rd eyelid is often affected when con junctivitis 
is present. Hered ita ry nict itans diseases in dogs, inclucling scrolled ca r
tilage and prolapsed gland of the th ird eyelid (cherry eye), are illustrated 
in this chapter. Other miscellaneous conditions affecting the nictitans 
also arc shown. 

Figure 3-2 
Scrolled nictitans. Abnormalities of carti lage 
growth cause the nictitans to scro ll outward 
rather than lying flat on the globe. Correction 
involves removal of the abnormal cartilage 
while preserving the con junctiva of the nictitans. 
A breed predisposition to this condition exists. 
(Courlesy Dr. Robert Playler.) 

Scrolled nictitans. The middle of the T-piece of 
this cartilage is bent and can be seen in the 
medial canthus. The leading edge of the nicti
tans is hidden by the lower eyelid. 

24 



Figure 3-3 
Scrolled nictitans. In dogs with a scrolled nictitans 
the third eyelid cannot be repositioned manually, 
in contrast to those with a cherry eye (prolapsed 
gland of the third eyelid; see Figure 3-4), which 
can be repositioned, at least temporarily. 

Figure 3-5 
Cherry eye in an adult English bulldog. 
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Figure 3-4 
English bulldog puppy with bilateral cherry eye. 
A breed predisposition to this condition exists in 
bulldogs and other breeds. Treatment involves 
repositioning the gland and suturing it in place. 
Removal of the gland can lead to keratoconjunc
tivitis sicca (KCS), as can no repair. 

Figure 3-6 
Cherry eye in a 2-year-old American cocker 
spanieL Note the intumescent, hyperemic appear
ance of the gland, which can be seen through the 
bulbar surface of the third eyelid conjunctiva. 
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Figure 3-7 
Cherry eye and facial fold or medial entropion in 
an English bulldog. The gland is enlarged, and 
lymphoid follicu lar enlargement is seen on the 
conjunctival surface. 

Figure 3-9 
Eosinophilic and lymphocytic infiltrate of the 
nictitans in a 3-year-old cat. Thickened plaque 
on the anterior surface of the nictitans and 
depigmentation of the leading edge are present. 

Figure 3-8 
Cherry eye and follicular conjunctivitis in a dog. 

Figure 3-10 
Atypical pannus in a German shepherd dog. 
Pannus is typically a lymphocytic or plasmacytic 
corneal infiltrate seen mostly in German shep
herd dogs. Occasionally the cellular infiltrate is 
seen in the nictitans, as shown here, rather than 
in the cornea. 



Figure 3-11 
Atypical pannus involving the third eyelid of a 
German shepherd dog. 

Figure 3-13 
Cyst of the nictitans gland. 
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Figure 3-12 
Plant seed foreign body on the palpebral surface 
of the nictitans. The nictitans is elevated with 
forceps after application of topical anesthesia. 

Figure 3-14 
Melanoma on the anterior surface of the nictilam. 
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Lacrimal 
System 

INTRODUCTION 

Condi tions of the nasolacrimal system affect the lacrimal secretions, 
particularly the aqueous phase of the tear film secreted by the lacrimal 
and third eyelid glands and the lipid secretions of the meibomian gland. 
Keratoconjunctivitis sicca (KCS) is undoubtedly the most important 
disease of lacrimal secretion that occurs commonly in dogs of numerous 
breeds; the incidence in cats is much lower. For a variety of reasons, the 
majority of problems involving nasolacrima l drainage man ifest as lim ited 
tear drainage, often resu lting in epiphora. 

Figure 4 -1 A -8 
A, Chronic KCS has caused corneal scarring, neovas(ularization, and 
increased mucous discharge. Note the mucopurulent discharge adhering 
to the eyelids and cornea. 8, the eye after it was cleaned of discharge. 

B 



Figure 4 -2 
Mucopurulent discharge adherent to the eyelids 
and cornea and corneal neovascularization as a 
resul t of KCS. 

Figure 4 -4 
KCS in a shih tzu. Mucopurulent discharge and 
corneal edema and vascula rization are present. 
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Figure 4 -3 
KCS in an Australian heeler. Mucopurulent 
discharge and corneal neovascularization are 
marked. 

Figure 4 -5 
Chronic KCS in a lhasa apso. Periocular der
matitis is present, and crusted discharge is 
attached to the eyelid cilia. Mucopurulent dis
charge adheres to the corneal surface. 
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Figure 4 -6 
KCS in a springer spaniel. Mucopurulent d is
charge, conjunctival injection, corneal edema, 
and superficial neovascularization are present. 

Figure 4 -8 
KCS in a Siberian husky. Mucoid discharge 
adheres to the cornea and eyelids, and corneal 
vascu larization is present. 

Figure 4 -7 
KCS in an American cocker spaniel. Note marked 
conjunctivitis, corneal edema and neovascular
ization, and mucopurulent discharge. 

,/ 
/ 

Figure 4 -9 
Close-up of chronic KCS that is causing corneal 
pigmen tation and scarring in a pug. 



Figure 4 -10 
Epiphora in a golden retriever with an imperfo
rate lower nasolacrimal punctum. Fluorescein 
dye that has been placed into the eye is spi lling 
onto the eyelids and medial canthus. No dye is 
seen at the external nares. 

Figure 4 -12 
Congenitally imperforate lower nasolacrimal 
punctum in a 2.year-old American cocker spaniel 
with a history of chronic epiphora. Purulent 
material (seen through the conjunctiva) was 
released when the conjunctiva covering the 
punctum was incised to correct the problem. 
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Figure 4 -11 
Imperforate punctum in the lower eyelid of a dog. 
Opening of punctum is covered by con juctiva. 

Figure 4 -13 
Cat with epiphora from the left eye. Fluorescein 
dye was placed in both eyes. Fluorescein dye 
stains the left side of the face but not the right 
and is seen at the right external nares but not 
the left. This indicates that the left nasolacrimal 
duct is not draining tears. 
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Figure 4 -14 
Nasolacrimal duct cyst in a l-year-old German 
shorthaired pointer. This cyst communicated 
with the nasolacrimal duct and fl uctuated in 
size. Careful dissec tion and removal of the cyst 
was curative . 

Figure 4 -16 
Postenucleation lacri mal cyst resulting from fail
ure to remove lacrimal tissue at surgery. The cyst 
was easi ly dissected from the orbit. 

Figure 4 -15 
Nasolacrimal duct cyst at the right medial 
canthus in a terrier. The mass was firm and did 
not fluctuate in size or communicate with the 
nasolacrimal duct. 

Figure 4 -17 
Severe dacryocystitis in a weimaraner with mul
tifocal cutaneous draining tracts. 



Figure 4 · 18 
Close·up of weimaraner shown in Figure 4-17. 
Pus drains from the lacrimal puncta. 
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Figure 4 ·19 
Nictitans gland adenocarcinoma in a geriatric 
golden retriever. 



Chapter 

Figure 5-1 

5 

Cornea 

INTRODUCTION 

The cornea is a vital part of the eye. Lesions of the cornea are often read
ily obvious to pet owners, because these lesions may be eas ily observed 
and frequent ly manifest as painful conditions for the animal. The 
transmiss io n and refraction of light in the eye requi re that the cornea 
be transparent; any patho logic problem that affects corneal trans
parency can significantly reduce vision. Some corneal lesions (notably 
ulcera tio n) can affect the integrity of the entire eye. For these reasons 
corneal diseases are a very important part of veterinary ophthalmology. 
Corneal uJcers, from superficial to deep, are illustra ted in this chapter. 
Other con ditions that affect the cornea, such as eosinophilic keratitis 
and sequestra in cats, pannus and corneal dystrophies in dogs, and mass 
lesions in the cornea, are also illustrated here. 

Figure 5 -2 
Superficial corneal opacification in the inter
palpebral fissure region in a puppy. This finding 
is normal in young puppies after the eyelids 
have opened. The cornea becomes normal as 
the dog ages. 

Normal superfic ial corneal opacification in the 
interpalpebral fissure region in a 5-week-old 
golden retriever. The opacity clears as a dog ages. 
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Figure 5-3 
Corneal dermoid with hairs. 

Figure 5-5 
Yorkshire terrier with bilateral superficial ulcers 
stained with fluorescein dye 24 hours after 
cataract surgery. The eyes dried after surgery, 
which resulted in the ulceration. 
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Figure 5-4 
Corneal dermoid in a dachshund puppy. 

Figure 5-6 
Superficial corneal ulcer in a cat. The ulcer 
resulted from corneal drying while the cat was 
under general anesthesia w ithout corneal lubri
cation or moistening. 
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Figure 5-7 
Lower eyelid entropion in a domestic shorthai r 
cat, which resulted in a chronic corneal ulcer 
and neovascularization. 

Figure 5-9 
NonheaHng (refractory, indolent) corneal ulcer 
with neovascularization. Note tag of epithelium 
in ulcerated area. Nonhealing corneal ulcers are 
seen in eyes with basement membrane defects. 
Superficial corneal ulcers do not heal because 
migrating epithelium does not adhere to the 
basement membrane. 
(Courtesy Dr. Robert Playler.) 

Figure 5 -8 
Same cat as in Figure 5-7. Corneal ulcer stained 
w ith fluorescein dye. 

Figure 5 -10 
Superficial nonhealing corneal ulcer in a cat. 
Note the loose edges of epithelium (arrows). 



Figure 5-11 
Nonhealing superficial ulcer stained with 
flourescein dye. Note the tags of epithelium 
across the ulcer and the stain beyond the edges 
of the ulcer. 
(Courtesy Dr. Robert Playter.) 

Figure 5· 13 
Nonhealing corneal ulcer stained with fluores
cein and photographed under a blue light. Note 
the stain that is migrating beyond the edges of 
the ulcer. 
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Figure 5 -12 
Nonhealing superficial corneal ulcer that had 
been present for several weeks in this boxer. The 
ulcer is stained with fluorescein dye. Note the 
lack of corneal vascularization and the lip of 
epithelium at the edge of the ulcer, which is 
underrun by fluorescein. 

Figure 5-14 
Nonhealing superficial ulcer. Note the loose tags 
of epithelium at the edge of the ulcer. 
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Figure 5 -15 
Nonhealing ulcer. Note the loose tags of 
epithelium. 

Figure 5-17 
Dendritic ulcer (a thin, meandering, often arboriz
ing epithelial defect) in the cornea of a cat with 
herpesvirus infection. 

Figure 5 -16 
Indolent ulcer with loose lip of epithelium In 

a cat. 

Figure 5-18 
Dendritic ulcer caused by herpes in a cat. The 
ulcer is stained with fluorescein. 



Figure 5~ 19 
Herpesvirus keratitis (unstained) in a cat. 

Figure 5-21 
Nonheal ing corneal ulcer in a cat that tested 
positive for herpesvirus. Iris atrophy and 
increased pigmentation are present. 
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Figure 5-20 
Feline herpesvirus keratitis. Corneal ulceration, 
edema, and vascularization are present. 

Figure 5-22 
Herpesvirus keratitis stained w ith rose bengal in a 
cat. Faint, linear, red-stained lesions can be seen. 
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Figure 5 -23 
Multifocal areas of keratitis associated with her
pesvirus infection in a cat. 

Figure 5 -25 

Figure 5-24 
Corneal scarring in a cat undergoing treatment 
with trifluridine and oral lysine for herpesvirus 
inrection. 

Bilateral eosinophilic and herpesvirus keratoconjunctivitis in a cat. Celtular 
infiltration is present in the cornea with mixed inflammatory cell popula
tions with high eosinophil numbers. 



Figure 5-26 
Neovascularization and cellu lar infiltrate in the 
cornea and nictitans of a cat with eosinophilic 
keratitis. 

Figure 5 -28 
Herpesvirus keratitis and eosinophilic keratitis. 
This cat was being treated with topica l t rifluri 
dine and cort icosteroids. 

COH.'\/;."A 41 -

Figure 5-27 
Eosinophilic keratitis in a cat. 

Figure 5-29 
Eosinophi lic keratitis and blepharitis in a cat with 
a positive result on polymerase chain reaction test
ing for herpesvirus infection. Lesions responded 
to topica l trifluridine and dexamethasone. 



Figure 5 ·30 
Deep corneal ulcer resu lting from Candida species 
infection. "Red eye," corneal edema, hypopyon, 
and anterior synechiae at the 6- to B-o'clock 
position are present. 

Figure 5 -32 
Descemetocele in a dog. The base of the ulcer 
looks black because the image appears against 
the dark iris. If the photograph had been taken 
against the tapetal reflex, the image would have 
resembled Figure 5-33. Corneal neovascu lariza
tion is present. 

Figure 5 -31 
Melting corneal ul ce r secondary to a bite from a 
copperhead snake to the upper eyelid, which 
penetrated, but did not perforate, the cornea. 

Figure 5 · 33 
Descemetocele stained with fluorescein . Edges 
of the ulcer stain positively, because exposed 
stroma is present. The base of the ulcer does not 
stain, because Descemet's membrane is 
Iypophilic. Because this photograph was taken 
against the tapetal reflex, the base of the ulcer 
looks clear (compare with Figure 5-32). 



A 
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Figure 5· 34 
Same dog as in Figure 5·33. The descemetocele is stained 
with fluorescein and photographed with blue light. The 
edges of the ulcer stain positively. because exposed stroma 
is present. The base of the ulcer does not stain, because 
Descemet's membrane is Iypophilic. 

B 

Figure 5 -35 A-( 
Pointer with corneal descemetocele. A, Unstained. 
8, Fluorescein stained. C, Fluorescein stained under 
cobalt blue light to highl ight the stain. The fluorescein is 
taken up by the corneal stroma enci rcling the desceme· 
tocele. Descemel's membrane itself does not take up the 
fluorescein dye. 
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Figure 5 -36 
Corneal descemetocele in an Australian heeler. 
Corneal edema is present, along with vascular
ization peripherally with a deep centra l corneal 
defect. 

Figure 5-38 
Same dog as in Figure 5-37. Eye is stained with 
fluorescein. 

Figure 5-37 
Chronic keratoconjunctivitis sicca (KCS) with 
healing deep corneal ulcer (see staining pattern 
in Figure 5-38). 

Figure 5 -39 
Perforated corneal ulcer with large area of pro
truding uvea (arrow). The cornea is edematous 
and neovascularized, and the conjunctiva is red 
and swollen . 



Figure 5·40 
Perforated cornea in a cat. A large fibrin clot 
protrudes from the wound. The cornea is ede· 
matous and neovascularized. 

Figure 5·42 
Same dog as in Figure SA 1. Perforated corneal 
ulcer stained with fluorescein in a Boston terrier. 
The ulcer was photographed under blue light. 
The fibrin clot has picked up the stain, but parts 
of the edge of the ulcer have not, indicating 
epithelialization of the edges. 
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Figure 5-41 
Perforated corneal ulcer stained with fluorescein 
in a Boston terrier. A fibrin plug is visible in the 
ulcer, and diffuse corneal edema and 360·degree 
neovascularization are present. 

Figure 5 -43 
Corneal perforation in the right eye of a dog, 
causing posterior synechiae nasally and anterior 
synechiae tempora lly. 
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Figure 5·44 
Chronic perforated descemetocele in a cat. The 
descemetocele is still leaking (based on a Seidel 
test, which is not shown). Corneal neovascular
ization surrounds the center of the ulcer, and 
anterior synechiae are present laterally. 

Figure 5-46 
A healing perforated corneal ulcer. Approaching 
the center of the ulcer, 360-degree neovascular· 
ization is present. 

Figure 5·45 
Cat with corneal perforation resulting from her
pesvirus keratitis and corneal ulceration. Iris pro
lapse seals the cornea and maintains the anterior 
chamber. 

Figure 5-47 
Pla nt material foreign body on the surface of the 
cornea of a Siberian husky. The foreign body 
had been present for 7 days. 



Figure 5-48 
Superficial foreign body on the cornea. The 
foreign body had been present long enough to 
have caused corneal neovascularization. 

Figure 5 ·50 
Corneal foreign body in a cat. A mesquite thorn 
perforated the cornea and impaled the tempora l 
iris but not the lens. The thorn was removed and 
the cornea sutured. Excellent healing and mini
mal uveitis ensued. 
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Figure 5-49 
Superficial corneal foreign body that has elicited 
neovascularization. 

Figure 5 -51 
Same eye as in Figure 5-50. Close-up of a perfo
rating foreign body in a cat cornea. 
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Figure 5-52 
Penetrating deep laceration of the cornea. 

Figure 5 -54 
Slit lamp photograph of a perforating corneal 
laceration caused by a cat scratch. Hypherna is 
present in the pupi l. 

-
Figure 5-53 
Corneal scar with anterior synechiae and ca taract, 
presumably resulting from healed corneal perfo
ration . 

Figure 5-55 
Healing corneoconjunctival transposition. 
Corneoconjunctival transpositions are half
thickness sliding corneoconjunctival grafts that 
work very we ll for the treatment of deep or 
perforated ulcers. 



Figure 5-56 
Healed corneoconjunctival transposition. 

Figure 5 -58 
Pannus in a German shepherd dog. Neovascu
larization and granulation tissue are present. 
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Figure 5 -57 
Pannus (chronic superficial keratitis) in a 
German shepherd dog. Corneal granulation 
tissue and neovascularization are seen in the 
temporal and central quadrants of this eye. 
Pannus is a Iymphocytic-plasmacytic corneal 
infiltrate seen mostly in German shepherd dogs, 
usually arising from the temporal quadrant of 
the cornea. Pannus is a bilateral disease that is 
assumed to be immune mediated. Leh untreated, 
it can lead to blindness, especially in geographic 
areas in which the ultraviolet index is high. 

Figure 5-59 
Pannus in a German shepherd dog, with corneal 
infiltrates and pigmentation. 



Figure 5-60 
Pannus with pigmentation and inflammatory cell 
infiltrate in the cornea of a German shepherd dog. 

Figure 5-62 

Figure 5-61 
Pannus with a dense central band of corneal 
pigmentation in a German shepherd dog. 

Pannus in a German shepherd dog. Note the asymmetry of the lesions. 



Figure 5-63 
Pannus in a German shepherd dog. Neovascu
larization and granulation tissue are present. 

Figure 5-65 
Pannus in a 5-year-old German shepherd dog 
being treated with topical dexamethasone. 
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Figure 5 -64 
Pannus in a German shepherd dog . Pigmentation 
in the cornea with no fluorescein uptake after 
fluorescein staining. 

Figure 5 -66 
Occasionally pannus is seen in breeds other than 
the German shepherd. Pannus in a greyhound is 
shown here. Corneal scarring, neovasculariza
tion, and corneal deposit of lipid are present. 
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Figure 5-67 
Pannus in a Pembroke Welsh corgi. Cellular infi l
trates are present, as well as neovascularization 
in the temporal quadrant. 

Figure 5-69 
Corneal sequestrum in a cat (the faint brown 
opacity in the central cornea). 

Figure 5-68 
Corneal sequestrum In a cat. A corneal 
sequestrum is an area of necrotic stroma that 
takes on a brown color from the tear porphyrins. 
Sequestra can be associated with chronic ulcer
ation, entropion, and herpesvirus keratitis, espe
cially in animals undergoing treatment with 
corticosteroids. 

Figure 5-70 
Sequestrum in a cat. 



Figure 5 -71 
Corneal sequestrum in a cat. 

Figure 5 -73 
Typical doughnut-shaped inherited corneal stro
mal (lipid) dystrophy in a 4-year-old Siberian 
husky. Corneal dystrophies are a nebulous group 
of inherited, bilateral diseases that can affect 
epithelium, stroma, or endothelium. Stromal 
dystrophies are associated with deposition of 
lipids in the stroma. 
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Figure 5-72 
Sequestrum in a cat with lower eyelid entropion. 

Figure 5-74 
Corneal dystrophy in a Boston terrier. Lipid dep
osition has occurred in the central and temporal 
cornea. 
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Figure 5-75 
Stromal lipid dystrophy in a Shetland sheepdog. 

Figure 5-77 
Inherited corneal dystrophy in a Shetland sheep
dog. The opposite eye of the dog in Figure 5-76 
is shown. 

Figure 5 -76 
Inherited corneal dystrophy in a Shetland sheep
dog. Lipid infiltrates and corneal neovasculariza
tion are present. 

Figure 5-78 
Corneal dystrophy with central anterior stromal 
lipid deposits in an Austra lian shepherd. 



Figure 5-79 
Endothelial dystrophy temporally (corneal 
edema (small arrows]), iris sphincter atrophy 
(large arrow), and incipient anterior cortical 
cataract in a Boston terrier. 

Figure 5 -81 
Corneal endothelial dystrophy in a basset 
hound. Corneal edema, vascularization, and 
scarring secondary to corneal erosions are present. 
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Figure 5-80 
Endothelial dystrophy that IS causing corneal 
edema in a Boston terrier. 

Figure 5-82 
Diffuse corneal edema In a Boston terrier with 
endothelial dystrophy. 
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Figure 5 -83 
Slit lamp photograph of corneal endothelial 
dystrophy in a Chihuahua. Note the fluid-filled 
lacunae under the corneal epithelium. 

Figure 5-85 
lipid keratopathy in a Siamese cat with severe 
hypertrig lyceridemia. 

Figure 5-84 
Lipid degeneration in a Shetland sheepdog cross
breed with hypothyroidism. Also present is iris 
sphincter atrophy. Lipid degenerations in the 
cornea usually appear in older dogs in which lipid 
or minerals are deposited in the corneal stroma. 

Figure 5-86 
Perilimbal arcus lipoides in a German shepherd 
dog with hypolhyroidism. Arcus lipoides is a 
bow-shaped area (arc) of lipid that parallels the 
limbus, usually with a clear area of cornea 
between the limbus and lipid. 



Figure 5 -87 
Cocker spaniel with arcus lipoides resulting from 
hypothyroidism. 

Figure 5-89 
Corneal degeneration with lipid infiltrates and 
neovascularization, in a slit lamp photograph. 
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Figure 5~88 

Dense infiltration of lipid in the corneal stroma 
with accompanying neovascularization. The 
cause of the condition was unknown. 

Figure 5 -90 
Slit lamp photograph of corneal degeneration in 
a dachshund. The white infiltrate is probably lipid. 
Flattening of the cornea has occurred centrally. 



58 CORNEll -

Figure 5-91 
Peri limbal corneal degeneration in a Shetland 
sheepdog crossbreed wi th hypothyroid ism. 
Lipid deposits in the stroma are present, as is 
neovascu larization . 

Figure 5 -93 
Corneal degenerat ion in an elderly mixed-breed 
dog. Thinning of the central corneal stroma 
w ith su rrounding lipid and mineralization has 
occurred. 

Figure 5 -92 
Corneal degeneration in a dog. Lipid deposition 
is present in the anterior corneal stroma. 

Figure 5-94 
Corneal degeneration in a dog. Note the neo
vascularization and lipid deposition in the 
corneal stroma centra lly. 



Figure 5 -95 
Corneal degeneration in an elderly dog. Anterior 
corneal stromal spicu les are present. Negative 
fluorescei n stain. 
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Figure 5-96 
Intrastromal corneal hemorrhage (arrows), 
corneal neovascularization, and corneal lipid 
degeneration in a dog. 

Figure 5 -97 
Medial trichiasis and pigmentary (superficial) 
keratitis. A hypermature cataract and m ild lens
induced uveitis (diffuse corneal edema and dark 
iris pigmentation) are also present. 
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Figure 5-98 
Pekingese with nasal fold trichiasis and KCS. Mucopurulent discharge 
adheres to the cornea, and superficial pigment has infiltrated the corneal 
epithel ium. 

Figure 5-99 
Endothelia l pigmentation in an otherwise normal
appearing eye of an English pointer. 

Figure 5-100 
Presumed inclusion cyst at the level of Descemet's 
membrane in a bichon frise 1 year after cataract 
surgery. The lesion occurred at the site of the 
corneal incision. 



Figure 5 -101 
Epithelial inclusion cyst at the site of a previous 
corneal injury and ulceration. 

Figure 5 -103 
limbal melanoma in a l abrador retriever. 
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Figure 5 -102 
Nasal limbal hemangiosarcoma In a Boston 
terrier. 

Figure 5-104 
limbal melanoma in a dog. 



Chapter 

Figure 6 -1 

6 

Sclera 

INTRODUCTION 

The sclera is the fibrous outer coat of the eye-a continuation of the 
cornea, but, unlike the latter, nontransparent. Few conditions affect 
the sclera, and these are poorly understood. Episcleritis and nodular 
granulomatous episclerokerati tis are illustrated in this chapter. 

Figure 6 -2 
"Red eye" resulting from episcleritis. Episcleritis 
is an inflammation of the superficial layers of the 
sclera, often presumed to be immune mediated. 

Episcleritis in an American cocker spaniel. 
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Figure 6 -3 
Episcleritis and associated corneal edema and 
neovascularization. 
(Courtesy Dr. Robert Playter. ) 

Figure 6 ·5 
Episcleritis. Nodular swelling of the sclera IS 

present. 

Figure 6 -4 
Episcleritis In a dog with associated corneal 
edema. 

Figure 6 -6 
Vascu lar tumor in the sclera of a dog. 



64 S( LE&.\ -

Figure 6-7 
Nodular granulomatous episclerokeratitis (NGE) 
in a collie. NGE is a bilateral proliferative disease 
seen most commonly in collies and Shetland 
sheepdogs and is characterized by chronic gran
ulomatous infiltrates of the sclera, eyelids, and 
cornea and occasionally the anterior chamber. 

Figure 6 -9 
Close-up of the right eye of the collie in Figure 6-7. 

Figure 6 -11 
Episcleritis and corneal lipid infiltrate in a dog. 

Figure 6 -8 
(lose-up of the left eye of the collie in Figure 6-7. 

Figure 6 -10 
Collie in Figures 6-7 to 6-9 after 2 weeks of treat
ment with Imuran and prednisone. 



Chapter 7 

Uvea 

INTRODUCTION 

The internal vascular layers of the eye-the iris and ciliary body in the 
anterior segment and the choroid of the posterior segment-make up the 
uvea. These layers are composed of dense networks of blood vessels of 
various sizes and have varying degrees of pigmentation. Consequently, 
the pathology that affects these layers reflects their vascular basis
inflammation, hematogenous spread of infectious agents, and neoplasms. 
The most significant lesions of the uvea are inflammatory. Various 
congenital uveal abnormalities, often hereditary, such as colobomas and 
persistent pupillary membranes, pigrnentation variations, uveal cysts, 
and tUlllors, are also frequently seen in small animal practice. 

Figure 7-1 
Normal cat iris with major arterial circle. 

Figure 7-2 
Aniridia in a dog. 
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Figure 7-3 
Iris coloboma extending nasally in an Australian 
shepherd. A coloboma is a congenital defect-in 
this case, in the nasal iris-that involves the 
sphincter muscle. Iris colobomas are hereditary 
in this breed and can be associated with multi 
ple ocular anomalies. 

Figure 7-5 
Australian shepherd with dyscoria. Dyscoria is 
abnormally shaped pupil; usually a dyscoric 
pupil is not round and is eccentric in the iris. The 
condition is hereditary in Austra lian shepherds 
and is associated with multiple ocular anomalies. 

Figure 7-4 
Iris coloboma extending nasally in the pupil of 
an Australian shepherd. 

Figure 7-6 
Iris coloboma. 
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Figure 7-7 
Iris co loboma extending nasally and hete
rochromia iridis in an Australian shepherd. This 
coloboma involves the iris dilator muscle. 

Figure 7 -9 
Iris-to-Iens PPM showing attachment of the PPM 
to the iris collarette. 

Figure 7-8 
Iris-to-Iens persistent pupillary membrane 
(PPM). PPMs are remnants of the vasculature 
that fills the anterior chamber during fetal devel
opment of the eye. Iris-to-Iens PPMs are usually 
associated with cataracts where the PPM touches 
the lens capsule. 

Figure 7 -10 
Iris-to-lens PPM . Same dog as in Figure 7-9. 
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Figure 7-11 
PPM: iris to lens and iris to iris. 

Figure 7-13 
PPM: iris to lens capsule. 

Figure 7 -12 
Iris-ta-Iens PPM in a Doberman pinscher. 

Figure 7-14 
PPM remnants on the lens capsule. Linear opac
ity is a hair on the cornea. These small pigment 
deposits on the anterior lens capsule are seen in 
many dogs and rarely cause any vision-rela ted 
or other problems. The heritability of these types 
of deposits is unknown. 
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Figure 7-15 
Iris- la-lens PPM with associated central cataract 
in a cat. 
(Courtesy Dr. Robert Playter.) 

Figure 7-17 
Same cat as in Figure 7-16 at a later date. The 
PPMs have decreased. 

Figure 7-16 
Young kitten with lipoprotein lipase deficiency 
and lipemia with patent PPMs and lipemic iridal 
vessels. 

Figure 7-18 
Iris-to-cornea PPM in a cat. Corneal edema may 
be present where the PPM touches the cornea. 
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Figure 7 -19 
PPMs in a cat. Vascular remnants on the anterior 
lens capsule. 

Figure 7-21 
Heterochromia iridis. Heterochromia iridis is a con
dition in which a difference in color between the 
irides or in different parts of the same iris exists. 

Figure 7-20 
Heterochromia iridis. A marked reduction in pig
mentation results in a blue color of the iris. 

Figure 7-22 
Heterochromia irid is in an Austra lian shepherd. 
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Figure 7-21 
Subalbinotic iris. 

Figure 7 ·25 
Heterochromia iridis. 

Figure 7-24 
Heterochromia iridis. 

Figure 7 ·26 
Heterochromia iridis. 
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Figure 7-27 
Iris dilator muscle atrophy. 
(Courtesy Dr. Robert Playter) 

Figure 7-29 
Iris sphincter and dilator muscle atrophy; nuclear 
sclerosis. 

Figure 7-28 
Iris dilator muscle atrophy. 

Figure 7-30 
Thinned iris stroma (atrophy) in a blue-eyed cat. 
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Figure 7~31 

Thinned iris (atrophy) near the pupillary margin 
in a cat. 

Figure 7-33 
Close-up of cyst shown in Figure 7-32. 

Figure 7-32 
Nonpigmented cyst arISing from the ciliary 
epithelium in a dog. 

Figure 7-34 
Free-floating iris cyst in anterior chamber in a 
dog; note the transillumination of the tapetal 
reflex through the cyst. These cysts must be dis
tinguished from iris melanomas and rarely need 
treatment. 
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Figure 7· 39 
Iris cysts at the pupil margin of a cat. 

Figure 7-41 
Iris cysts in a cat. 

Figure 7-40 
Iris and ciliary body cyst visible through the 
pupil of a cat. 

Figure 7-42 
Nevus in the iris of a dog; the differential diag
nosis is melanoma. A nevus is also called a 
freckle. Nevi are acquired lesions that are usually 
flat with the iris surface. 
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Figure 7-43 
Large nevus in a dog's iris. 

Figure 7-45 
Nevus in a dog. 

Figure 7-44 
Nevus in the iris of a dog. 

Figure 7-46 
Nevus in a cat. 
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Figure 7-47 
Nevus with area of ectropion uveae. Ectropion 
uveae is a swelling and rolling out of the poste
rior pigmented layer of the iris and can be seen 
at the papillary margin in cases of uveitis. 

Figure 7-49 
Iris melanoma. The majority of the tumor is 
inferior, but increased pigmentation is present 
throughout the iris. Pupil distortion extends 
360 degrees. 

Figure 7-48 
Iris mass of unknown cell type in a dog. Note 
the distortion of the pupil and "red eye" caused 
by inflammation resulting from the tumor. 

Figure 7-50 
Ci liary body adenoma in a dog. Iris distortion 
and uveitis are present. 
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Figure 7-51 
Standard poodle with uveal melanoma that is 
causing lens subluxation (the lens is cataractous). 

Figure 7-53 
Iris melanoma visible on gonioscopy. The 
drainage angle is distorted by the melanoma. 

Figure 7-52 
Uveal melanoma in a dog. The melanoma has 
distended and is eroding through the fibrous 
coats of the globe ventrally and laterally. 

Figure 7-54 
Citiary adenocarcinoma in a Labrador retriever 
seen through the pupil and causing swelling and 
distortion of the iris. 
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Figure 7· 55 
Iris tumor of unknown cell type in a dog . 

Figure 7-57 
Diffuse iris melanoma in a cat. This pupil did not 
constrict as well as did the opposite pupi1. The 
neoplastic nature of the tumor was confirmed 
on histopathology of the enucleated eye. Differ
ential diagnosis is nevus. This type of diffuse 
melanoma, which has been described in the vet
erinary literature only in the cat eye, metastasizes 
readily. 

Figure 7-56 
Undefined tumor invading the anterior chamber 
of a dog. 
(Courtesy Dr. Robert Playter.) 

Figure 7-58 
Extension of diffuse iris melanoma into the irido
corneal angle of a cat. The pigment in the angle 
results in a chronic insidious rise of intraocular 
pressure (glaucoma) jf the eye is not enucleated 
early. 



80 UrEA - ----------------------------------------

Figure 7-59 
Goniophotograph of increased drainage angle 
pigmentation in a cat with diffuse iris melanoma. 

Figure 7-61 
Ciliary adenoma in a cal. 

Figure 7-60 
Diffuse iris melanoma in a Siamese cat, with an 
increase in pigmentation and thickening of the 
iris stroma. 



u\ LA 81 ---------------------------------------- -
UVEITIS 

Uveitis is an inflammation of the uveal tract- the iris, ciliary body, and 
choroid. Uveitis begins with an insult of some sort. Inflamm atory medi
ators such as prostaglandins are released. Just as in other parts of the 
body, the release of inflammatory mediators leads to increased blood 
flow ("red eye"); leakage of blood vessels (edema of the iris as well as the 
choroid and retina) and other tight junctions (anter ior chamber flare, 
hypopyon, hyphema, and keratic precipitates); and muscle spasms 
(miosis and ciliary muscle spasms that cause pain). Uncontrolled 
inflammation then leads to poster ior synechiae (adhesions of the iris to 
the lens) and peripheral anterior synechiae (adhesions of the iris to the 
cornea at the drainage angle), which lead to glaucoma and cataracts. 
Re tinal detachments can be associated with choroidal inflammation . 
The clinician's job is to determine the cause of the uveit is, treat the 
cause if possible, and moderate the inflammatory response of the eye in 
order to maintain vision. In many o f the photographs of uveitis, the 
pupil is large. In all cases this reflects the fact that the pupil was dilated 
with tropicJmide before the photo was taken. 

Figure 7-62 
Miosis, one of the hallmarks of uveitis. The dif
ferential diagnosis in a patient with miosis is 
Horner's syndrome. 

Figure 7-63 
Acute uveitis. Miosis, cloudy aqueous, and sub
conjunctival hemorrhage are present. 
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Figure 7 ·64 
Trauma-induced uveitis in a husky. The normally 
blue iris has become yellowish. Dilation of the 
iridal blood vessel and inherited cataract are 
present. 

Figure 7-66 
Thickened swollen iris in a pit bull with uveitis. 

Figure 7-65 
Thickened swollen iris (iritis). Surface features 
are rendered less distinct. 

Figure 7-67 
Acute uveitis. Miosis and "red eye" can be seen. 
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Figure 7-68 
Mature cataract and uveitis In a dog with 
Brucella canis. 

Figure 7 -70 
Keratic precipitates in a cat. 

Figure 7-69 
Cat with keratic precipitates. Keratic precipitates 
are inflammatory cells that have settled on the 
endothelial surface of the cornea; they usually are 
most obvious on the inferior aspect of the cornea. 

Figure 7 -71 
Hyphema-the presence of red blood cells in 
the anterior chamber. Hyphema can result from 
uveitis, especially with vasculitis, but can also be 
seen with systemic bleeding disorders, ocular 
tumors, trauma, and retinal detachments. 
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Figure 7·72 
Hyphema and iridal swelling In a dog after 
cataract surgery. 

Figure 7· 74 
Hyphema. 

Figure 7 -73 
Hyphema associated with intraocular neoplasia 
in a rottweiler. 

Figure 7-75 
Hyphema. There is a red ti nge to the aqueous, 
and a li ne of red cells has settled out inferiorly. 
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Figure 7-76 
Corneal edema resulting from canine adenovirus 
infection. 
(Courtesy Dr. Robert Playter.) 

Figure 7-78 
Ectropion uveae, cornea l neovascularization and 
edema, and cataract and pigment on the anterior 
lens capsule. Ectropion uveae is a swelling and 
rolling out of the posterior pigmented layer of 
the iris and can be seen at the pupillary margin 
in cases of uveitis. 

Figure 7-77 
Uveitis w ith a reddened, swollen 1fIS, corneal 
edema, and neovascularization. 

Figure 7 -79 
Dog with anterior uveitis and glaucoma. Note 
the increased iris pigmentation, which can be 
seen in chronic cases of uveitis. 
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Figure 7 -80 
Corneal edema In a greyhound with uveitis. 
Inflammation can interfere with the corneal 
endothelial pump and lead to diffuse corneal 
edema. 

Figure 7-82 
Uveitis. "Red eye," ectropion uveae, and cataract 
are present in this American cocker spaniel. 

Figure 7 -81 
Posterior synechiae, iris bombe, and cataract asso
ciated with a high enzyme-linked immunosorbent 
assay titer to Borrelia burgdorferi in a mixed
breed dog. (The linear opacity on the cornea is 
a hair.) 

Figure 7 -83 
Immature cataract and uveitis can be seen in this 
miniature poodle that was hit in the eye with a 
tennis ball. 
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Figure 7·84 
Opaque, vascularized cornea and hypopyon 
(white cells in the aqueous, which have settled 
out inferiorly) resulting from uveitis. 

Figure 7-86 
Hypopyon in a dog after cataract surgery. 

Figure 7-85 
Bi lateral hypopyon in a dog with lymphosar
coma and leukemia. 

Figure 7-87 
Subadult Dirofilaria organism in the eye is caus
ing corneal edema and uveitis. 
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Figure 7-88 
Dog on the left is an adult border co ll ie cross
breed, shown before the onset of Vagt
Koyanagi-Harada syndrome (VKH). VKH is an 
immune-mediated disease of dogs and humans 
in which melanin is perceived as foreign. 
Patients develop viti ligo (depigmentation of 
skin, especially the planum nasale, lip, and eye
lid margins); poliosis (whitening of dark hairs); 
and bilateral, severe uveit is. 

Figure 7-90 
Close-up of the dog shown in Figures 7-88 and 
7-89. Poliosis, bilatera l uveitis, and secondary 
glaucoma in the left eye are present. 

Figure 7-89 
The dog shown in Figure 7-88 after the onset of 
VKH. Poliosis, bilateral uveitis, and secondary 
glaucoma in the left eye are present. 

• -.... ~ .-., 
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Figure 7-91 
Dog with VKH . Vitiligo, alopecia, and bilateral 
uveitis w ith secondary glaucoma are present. 
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Figure 7w92 
Closewup of dog shown in Figure 7-91 that 
shows uveitis and secondary glaucoma in the 
left eye. The eye is buphthalmic, corneal edema 
and neovascularization are present, and the 
pupil is mid-dilated. Poliosis and vitiligo are also 
present. 

Figure 7-94 
Corneal edema and uveitis in an Akita with 
possible VKH (swollen iris, posterior synechiae, 
and pigment on the anterior lens capsule). 

Figure 7·93 
VKH in an Australian shepherd. Mucocutaneous 
junction depigmentation (vitiligo) and erythema 
around the eyelids and the external nares, ante
rior uveitis with corneal edema and vasculariza
tion, and aqueous flare and miosis are present. 

Figure 7·95 
Chronic uveitis and secondary glaucoma in a 
golden retriever with VKH. Posterior synechiae, 
corneal neovascularization, corneal edema, and 
"red eye" are present. 
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Figure 7-96 
Iris color change in the right eye resulting from 
uveitis. 

Figure 7-98 
Normal iris the left eye in a cat that tested posi
tive for feline leukemia virus. 

Figure 7-97 
Change in color of the left iris in a cat with ante
rior uveitis. Endothelial keratic precipitates and 
mild corneal edema are also present. 

Figure 7 -99 
Iris color change resulting from uveitis in the 
right eye of the cat shown in Figure 7-98. 
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Figure 7 ·100 
Rubeosis iridis and pigment deposits on the 
anterior lens capsule in a cat with chronic low
grade anterior uveitis. 

- . 
----.... -..... ~ 

Figure 7·102 
Focal idiopathic iritis in a cat. 

Figure 7·101 
Cat with chronic uveiti s. Corneal edema extends 
inferonasally over the area with endothelial ker
atic precipitates. Pigment from the posterior iris 
epithelium is present on the anterior lens cap
su le, and an immature cataract with anterior 
sutures is visible. 

Figure 7·103 
Cat with iri tis, pigment deposits on the anterior 
lens capsule, and vitreal exudate secondary to 
chorioret initis resulting from lymphosarcoma. 
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Figure 7-104 
Rubeosis iridis in a cat with lymphosarcoma and 
feline leukemia vi rus infection. 

Figure 7-106 
Cat with rubeosis iridis, cataract, and fibrin clot 
positioned inferiorly in the anterior chamber. 
The cat had lymphosarcoma and had tested 
positive for feline leukemia virus. 

Figure 7-105 
Keratic precipitates in a cat with uveitis. 

Figure 7-107 
Cat with lymphosarcoma. Conjunctival infiltrates 
and uveitis with secondary corneal edema . 
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Figure 7-108 
Uveitis in a cat that tested positive for fel ine 
leukemia virus. Posterior synechiae are present, 
as is a fibrin clot in the anterio r chamber. 

Figure 7-110 
Keratic precipitates in a cat with FIP uveitis. 
Posterior synechiae are causing dyscoria. 

Figure 7 -109 
Keratic precipitates in a cat with uveitis caused 
by fel ine infectious peritonitis (FIP). 

Figure 7-111 
Posterior synechiae secondary to trauma in a cat. 
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Figure 7-112 
Cat with uveitis. Iris bombe, a fibrovascular 
membrane that extends across the iris temporally, 
and posterior synechiae are present. Iris bombe 
is the result of 360-degree posterior synechiae. 
Aqueous, which is formed in the posterior cham
ber, no longer has access through the pupil to 
the drainage angle. Aqueous pushes the iris for
ward so that it bulges into the anterior chamber. 

Figure 7-114 
Another view of the left eye in Figure 7-113, 
showing chronic uveitis, iris bombe, fibrovascular 
iridal membranes that have grown across the 
pupil, and secondary glaucoma. Traumatic sar
coma was diagnosed on evisceration. 

Figure 7-113 
Chronic uveitis, ifis bombe, fibrov3scular iridal 
membranes, and secondary glaucoma are pres
ent in the left eye of a cat. Both eyes had chronic 
uveitis as a result of iatrogenic lens capsular 
rupture. Traumatic sarcoma was diagnosed on 
evisceration. 

Figure 7-115 
Iris bombe with vascularization of the anterior 
lens capsule in a cat. 
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Figure 7·116 
Limbal (scleral) staphyloma secondary to ocular 
trauma in a 3~yea r.old cat. 

Figure 7-117 
Iridodialysis-traumatic separation of the iris 
from the sclera at the level of the ci liary cleft- in 
a cat. 



Chapter 

Figure 8 -1 
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Lens 

INTRODUCTION 

Most pathology that affects the lens, aside from rare congenital defects, 
is described as a cataract. A cata ract is an opacity in the lens that can 
vary from a small defect visible only under magnification to an opacity 
that affects the enti re lens and causes blindness. Most cataracts in dogs 
of any age are hereditary. Diabetic cataracts are also fairly common . 
Most cataracts in cats are secondary to uveitis. 

Descrip tions of cataracts include the location of the cataract, the 
causes of the cataract, and the stage of cataract developmen t. Early, 
small opacities that do not interfere with vision and may not progress 
are referred to as il1cipient. Cataracts that are immature involve more of 
the lens and, depending on their size and location, may affect vision. 
When the entire lens is involved and no tapetal reflex is seen through 
the lens, the cataract is called mature. Immature an d mature cataracts 
ca n liquefy, and lens proteins can leak out of the lens capsule, leading 
to shrinkage of the lens. At this stage the cataract is ca lled hypermatllre. 

Figure 8 -2 
Microphakia and cataract in a Labrador retriever. 
Zonules are seen nasally. 

Close-up of Figure 8-1 that shows intact zonules 
nasally in a Labrador retriever. 

96 
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Figure 8 -3 
Lens coloboma and microphakia. A lens coloboma 
is a congenitally missing section of lens and often 
zonules. Here the coloboma is visible as a mal
formed lens equator in the superior sector. 

Figure 8 -5 
Nuclear sclerosis. The nucleus of the lens becomes 
sclerotic with age and is visible as a circular area of 
"frosted glass" inside the "clear glass" of the lens 
equator. No visual impairment occurs in animals. 

Figure 8 -4 
Microphakia in an Australian shepherd. Stretched 
ciliary processes can be seen. 

Figure 8 -6 
Nuclear sclerosis. 
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Figure 8-7 
Nuclear sclerosis. 

Figure 8 -9 
Incipient posterior cortical cataract in a cat. 

Figure 8 -11 
Peripheral vacuolar cata racts. 

Figure 8 -8 
Nuclear sclerosis and asteroid hyalosis. Asteroid 
hyalosis produces "stars" in the vitreous--<alcium
lipid complexes that do not interfere with vision. 

Figure 8-10 
Nuclear sclerosis with foca l anterior cortical 
ca taracts. 



LENS 99 
------------------------------------~~ -

Figure 8 -12 Figure 8-13 
Posterior Y·suture cataract in a golden retriever. Posterior polar Y·suture cataract in a retriever. 

A 

Figure 8 -14 A-B 
Incipient anterior and posterior cortical cataracts in a standard poodle. 
A, The anterior cataracts in focus. B, Feathering of the posterior Y sutures 
in focus. 

B 
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Figure 8 -15 
Incipient cataracts (vacuoles) positioned equato
rially in a dog with hypertensive retinopathy. 

Figure 8 -17 
Incipient posterior polar, V-suture cataract in a 
rottweiler. 

Figure 8 -16 
Diffuse posterior cataracts with peripheral equa
toria l vacuoles in a dog with diabetes mellitus. 

Figure 8-18 
Nuclear cataract caused by a milk supplement 
that was given when this dog was a puppy. 
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Figure 8 -19 
Incipient cataract in the lens periphery associated 
with progressive retinal atrophy (PRA) in a dog. 

Figure 8 -21 
Posterior axial cortical cataract in a Siberian husky. 

Figure 8 -20 
Incipient cortical cataract associated with PRA 
in a dog. 

Figure 8 -22 
Nuclear and posterior subcapsular cataract in a 
7-year-old Siberian husky. 
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Figure 8 -23 
Immature cataract. 

Figure 8 -25 
Immature cataract in a miniature poodle. 

Figure 8 -24 
Immature cataract in a Siberian husky. 

Figure 8-26 
Immature cataract in a 2-year-old Boston terrier. 
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Figure 8-27 
Immature anterior and posterior cortical opaci
ties in a 4-year-old cocker spaniel. 

Figure 8 -29 
Immature cataract in a 6-year-old Boston terrier. 

Figure 8-28 
Immature cata ract in a miniature schnauzer. 

Figure 8 -30 
Immature cataract in a 3-year-old Afghan hound. 
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Figure 8 ·31 
Immature cataract and nuclear sclerosis in a 
poodle. Note the prominent anterior suture lines. 

Figure 8 ·33 
Incipient.to.immature cataract In a miniature 
poodle with PRA. 

Figure 8 -32 
Immature cataract and nuclear sclerosis. 

Figure 8 -34 
Incipient cortical cataract associated with PRA in a 
5-year-old labrador retriever. Note the brightness 
of the tapetal reflex-the result of retinal thinning. 
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Figure 8 · 35 
Mature cataract, "red eye," and corneal edema. 
Leakage of lens protein from a cataractous lens 
can cause lens-induced uveitis, because lens 
proteins are perceived as foreign substances. 

Figure 8 -37 
Mature cataract. 

Figure 8 -36 
Mature cataract. 

Figure 8 -38 
Mature cataract with prominent anterior 
Y sutures. Suture lines are formed where rows of 
lens fibers meet. 
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Figure 8 · 39 
Intumescent diabetic cataract. Lens fibers sepa
rate at the anterior Y sutures. 

Figure 8-41 
Hypermature cataract with liquefaction of much 
of the lens. 

Figure 8 -40 
Hypermature cataract. The lens capsule is wrin
kling, and most of the lens has disappeared. 

Figure 8 ·42 
Hypermature cataract with liquefaction of much 
of the lens. 
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Figure 8 -43 
Morgagnian cataract in a keeshond. Much of the 
lens has been resorbed, the remaining cortex is 
liquefied, and the nucleus has dropped inferiorly 
in the lens. Pigment is present on the anterior lens 
capsule. 

Figure 8-45 
Sl it lamp photograph of a Morgagnian cataract. 

Figure 8 -44 
Morgagnian cataract. 

Figure 8 -46 
Hypermature cataract with wrinkli ng of the cap
sule in a poodle. 
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Figure 8 -47 
Hypermature cataract with wrinkling of the 
capsule. 

Figure 8 -49 
Hypermature cataract. The nucleus is visible in 
the center of the liquefied cortex. 

Figure 8 ·48 
Hypermature catarac t with liquefaction of the 
cortex. 
(Courtesy Dr. Robert Playter.) 

Figure 8 ·50 
Slit lamp photograph of a liquefied, hyperma
ture cataract. 
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Figure 8 -51 
Hypermature cataract, glaucoma, and retinal 
detachment in a poodle. lens-induced uveitis 
can lead to secondary glaucoma, especially in a 
predisposed animal. As the lens shrinks, vitreous 
moves anteriorly, possibly resulting in a retina l 
tear and detachment. 

Figure 8 -53 
Hypermature cataract in a dog. 

Figure 8 -52 
Hypermature cataract in a dog. 

Figure 8 -54 
Hypermature cataract with a change in the 
smooth contour of the anterior lens capsule 
associated with leakage of lens protein into the 
surrounding media . 
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Figure 8 -55 
Distichia, ectropion, and a mature cataract in a 
Saint Bernard. 

Figure 8 -57 
Incipient cataract in a cat. The red reflex is from 
a subalbinotic fundus. 

Figure 8 -56 
Cataract and lens-induced uveitis in a German 
shepherd dog . Note the mature cataract, keratic 
precipitates on the corneal endothelium, and 
posterior synechiae. 

Figure 8 -58 
Incipient suture tine cataract and equatorial vac
uoles in the cat shown in Figure 8-57. 
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Figure 8 ·59 
The eyes of canine cataract patients after surgery. 
Lenses were removed using phacoemulsifica
tion, and an intraocular tens (tOl) made of poly
methyl methacrylate (PMMA) was placed in the 
capsular bag. The small hole in the anterior cap
sule can be seen in all of these photographs, as 
can the springy haptics on the IOL, which keep 
the optic portion of the tOL centered in the cap
sular bag. 
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Figure 8 -60 
Close-up of an IOL 1 week after surgery in a dog. 

Figure 8 ·61 

LUXATED LENS 

Luxated lenses occur when the zOllules, which hold the lens in place, 
break clown and allow the lens to move from its no rmal position. The lens 
can move anteriorly to the iris; this is called an (Interior luxatioll. With the 
lens in this position, pupillary block glaucoma ca n occur and endothe
lia! touch causes central corneal edema. The lens can luxate posteriorly 
into the vitreous and, if it stays there, may cause minimal problems or 
could lead to retinal detachment. If only some o f the zonules break down, 
the lens shifts slightly and vitreous can be seen in the anterior chamber. 
Many iuxations seen in dogs are hereditary. Luxation secondary to 
buphthalmia and stretching and breaking of the zonules is also conunon. 
In cats, luxations are often associated with chronic low-grade uveitis. 

Figure 8 -62 
lens subluxation in a fox terrier. White wisps 
of vitreous are present in the anterior chamber. 
A focal posterior synechia adheres to the anterior 
lens capsule at the 2 o'clock position. 

Slit lamp photograph of vitreous in the anterior 
chamber because of a subluxated lens. The 
vitreous is visible as white fibrils in the anterior 
chamber. 
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Figure 8 ·63 
Anteriorly luxated lens. 

Figure 8 ·65 
Anteriorly luxated lens. 
(Courtesy Dr. Robert Playter.) 

Figure 8 -64 
Anteriorly luxated lens. The edge of the lens 
appears temporally. Focal corneal edema is the 
result of endothelial touch by the lens. 

Figure 8 -66 
Anteriorly luxated, cataractous lens. 
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Figure 8 -67 
Anteriorly luxated, cataractous lens. "Red" eye is 
the result of glaucoma. 

Figure 8 -69 
Lens luxation with secondary glaucoma In a 
mixed-breed dog. 

Figure 8 -68 
Anteriorly luxated lens with central corneal 
edema in a golden retriever. 

Figure 8 -70 
Anterior lens luxation and mi ld cornea l edema 
occurring cent rally in a dog. 
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Figure 8 -71 
Anterior lens luxation in a 4-year-old fox terrier. 

Figure 8-73 
Posteriorly luxated lens visible just behind the 
pupil. The fundus is clearly visible without an 
indirect lens. 

Figure 8 -72 
Posteriorly luxated lens in a shar-pei. Note the 
broken zonules on the lens equator. 

Figure 8 -74 
Posteriorly luxated lens; aphakic crescent is visible 
tem porally. Aphakic crescent is the crescent
shaped space between the pupil margin and the 
lens equator. 
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Figure 8 · 75 
Posteriorly luxated lens; aphakic crescent is visible 
inferiorly. Secondary glaucoma is present. 

Figure 8 -77 
Cat with subluxated lens. The lens is displaced 
temporally. 

Figure 8 ·76 
Posteriorly luxated lens with incipient cata racts. 

Figure 8 -78 
Anteriorly luxated lens with incipient cataracts 
in a cat. 
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Glaucoma 

INTRODUCTION 

Glaucoma, a disease that affects the optic nerve, is characterized by the 
death of gangl ion cells and is associated with a pathologic elevation of 
the intraocular pressure. Little doubt exists that some of the clinical 
signs of the disease (e.g., corneal edema and posterior cupping of the 
optic nerve) are directly related to the increased pressure in the eye. The 
cause of the elevated pressure is poorly understood in many cases. A 
reduction of the outflow of aqueous humor from the eye in the face of 
continued secretion appears to be involved. It is presumed that the 
major obstruction to aqueous outflow from the eye is the result of either 
an anatomic o r a physiologic abnormality in the outnow mechanism 
through the iridocorneal angle- the si te of the bulk of the aqueous 
drainage in most mammalian species. Glaucoma can be a primary (and 
eventually bilatera l) inherited disease (certainly the case in dogs), or it 
can develop secondarily to other ocular conditions in which the flow of 
aqueous in the eye is impeded or the outflow pathways are obstructed. 
Obstruction may occur if the lens is abnormally positioned (lens luxa· 
tion) and when cells or inflammatory debris blocks the drainage angle 
(as is the case with uveitis, neoplaSia, and hemorrhage). Many cases of 
glaucoma in cats are associated with uveitis. Glaucoma is often a 
painful, blinding disease in small animals. it is essentia l that the ciini· 
cal features of glaucoma are recognized, because therapy for other 
causes of a red, painful eye may be contraindicated in patients with 
glaucoma. Only in cases in which the diagnosis is made and treatment 
started early does any hope exist that the disease may be controlled 
even remotely for any length of time. 
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Figure 9 -1 Figure 9 -2 
Normal iridocorneal angle in a dog. Normal iridocorneal angle in a dog . 

Figure 9 -3 Figure 9 -4 
Normal iridocorneal angle in a dog. Normal iridocorneal angle in a dog. 



Figure 9 · 5 
Normal iridocorneal angle in a dog. 

Figure 9 -7 
Primary open·angle glaucoma in a beagle. The 
iridocorneal angle is open. 
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Figure 9 ·6 
Closed iridocorneal angle. 

Figure 9 ·8 
Cat with diffuse iris melanoma. A highly pIg· 
mented iridocorneal angle is present. 
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Figure 9 -9 
Beagle with primary open.angle glaucoma. 
"Red eye," corneal edema, and dilated pupil are 
present. 

Figure 9 ·11 
American cocker spaniel with fairly acute closed
angle glaucoma. "Red eye," corneal edema, 
peripheral corneal neovascularization, and di
lated pupil are present. 

Figure 9 · 10 
Glaucoma in a dog. "Red eye," corneal edema, 
and dilated pupil are present. 

Figure 9 ·12 
Acute glaucoma in a dog. " Red eye," mild 
corneal edema, and dilated pupi l are present. 



Figure 9 -13 
Corneal edema resulting from glaucoma in a 
dog. The intraocular pressure was 60 mm Hg. 

Figure 9-15 
Acute glaucoma in an American cocker spaniel. 
Note the injected conjunctival vessels, corneal 
edema, and dilated pupil. 
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Figure 9 -14 
"Red eye," corneal neovascularization, and 
edema in a dog with glaucoma. 

Figure 9 -16 
Basset hound 48 hours after implantation of an 
Ahmed valve for glaucoma. Corneal edema and 
vascularization are present. A strand of fibrin 
extends to the end of the valve tubing in the 
anterior chamber. 
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Figure 9 -17 
Australian shepherd with chronic glaucoma 
secondary to traumatic uveitis. The right eye 
is buphthalmic, with corneal edema and 
vascularization. Buphthalmos in the right eye is 
accentuated by congenital microphthalmos in 
the left eye. 

Figure 9 -19 
Basset hound with chronic glaucoma, buphthal
mos, "red eye," corneal edema, di lated pupil, and 
tears in Descemet's membrane. 

Figure 9 -18 
Chronic glaucoma in a dog, with buphthalmos, 
injected conjunctival and sclera l vessels, mild 
corneal edema, dilated pupil, and a posteriorly 
luxated lens with an aphakic crescent superiorly. 

Figure 9-20 
Weimaraner with chronic glaucoma in the left 
eye secondary to bilateral uveitis from Rickettsia 
rickettsii infection. Buphthalmia is present in the 
left eye, with corneal edema. 



Figure 9~21 

Ocular pigment depositions and glaucoma in a 
Cairn terrier. There is pigment in the sclera and 
at the limbus, and corneal edema. 

Figure 9 -23 
Shetland sheepdog with glaucoma, buphthalmos 
and exposure keratitis secondary to multiple 
myeloma with ocular involvement. 
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Figure 9~22 

Glaucoma with buphthalmos and secondary 
lens subluxation in a basset hound. A ventral 
aphakic crescent is seen. 

Figure 9~24 

Dog with chronic glaucoma, buphthalmos, " red 
eye," corneal edema, corneal neovascularization, 
tears in Descemet's membrane, and dilated pupil. 
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Figure 9-25 
Bilateral uveitis with secondary glaucoma in 
the right eye with buphthalmos and corneal 
exposure. 

Figure 9-27 
Cat with bilateral glaucoma, buphthalmos, and 
exposure keratitis and drying resulting from the 
buphthalmos. 

Figure 9 -26 
Siamese cross-breed with chronic bilateral low
grade uveitis and glaucoma in the left eye. The 
left pupil is dilated and nonresponsive. Keratic 
precipitates appear as a faint opacity in the infer
onasal portion of the right cornea. 

Figure 9 -28 
Cat with bilateral glaucoma, buphthalmos, 
dilated pupils, and posteriorly subluxated lenses. 



Figure 9 -29 
Acute optic nerve and peripapillary edema in a 
dog immediately after emergency treatment for 
acute glaucoma. 

Figure 9 -31 
Optic nerve cupping and atrophy in a dog with 
glaucoma. Note the areas of retinal edema in 
the temporal (left) retina. 
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Figure 9 -30 
Optic nerve and retinal atrophy in a dog with 
chronic glaucoma. 

Figure 9 -32 
Advanced optic nerve cupping and retinal atrophy 
in a dog with Vogt-Koyanagi-Harada syndrome 
and secondary glaucoma. Note the loss of all 
retinal blood vessels. 



Chapter 

Figure 10-1 
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Vitreous 

INTRODUCTION 

The vi treous is a gel composed of collagen fibrils, mucopolysaccharides, 
and water (989i)). It is normally optically transparent. it maintains the 
shape of the eye and aids in keeping the retina opposed to the underly~ 
ing layers. Pathologically it may be affected by changes associated with 
aging (asteroid hyalosis); liquefaction (syneresis), which often accompa
nies inflammation of the uvea and retina; degeneration; and the depo
sition of various chemical and cellular infiltrates (inflammatory and 
neoplastic cells), blood, or cholesterol (synchysis scintillans). 

Figure 10-2 
Persistent hyalOid remnant in an Old English 
sheepdog. The hyalOid artery supplies blood to 
the developing eye in utero. Around the time of 
birth, it normally atrophies and disappears. The 
hyalOid remnant in this figure remains attached 
axially to the posterior lens capsule. It is not 
patent. 

Persistent hyperplastic tunica vasculosa lentis 
(PHTVl) and persistent hyperplastic primary vit
reous (P HPV) in a young Doberman pinscher. 
This is a hereditary, congenital lesion, shown in 
this figure as vessels on the posterior lens capsule. 
More severe lesions can cause blindness. 

(Courtesy Dr. E. Dan Wolf.) 
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Figure 10· 3 
PHTVL and PHPV in a dog with blood vessels 
over the posterior lens capsule. A posterior capsu
lar opacity is seen above the flash reflection. 

Figure 10-5 
Asteroid hyalosis in a golden retriever. 
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Figure 10-4 
Cataract, PHTVL, and PHPV in a pointer. 
Intra lenticular hemorrhage is seen inferiorly. 

Figure 10·6 
Asteroid hyalosis in the opened eye of an aged 
dog. Asteroid hyalosis is characterized by small 
refractile opacities in the vitreous. These lipid
laden opacities are usually seen in older dogs, 
can be uni lateral or bi lateral, and rarely cause 
visual problems. 
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Figure 10-7 
Hyphema and vitreal hemorrhage. Causes of 
bleeding in the eye include systemic clotting 
disorders, vasculitis, intraocular tumor, and retinal 
detachment. 



Chapter 11 

INTRODUCTION 

Retina, 
Choroid, Sclera 

The retina is a multicellular layer 100 to 250)lm thick that lines the pas· 
terior segment of the eye. It is sandwiched between the vitreous and 
retinal pigment epithelium (RPE) and choroid, from which its o ute r lay
ers receive nutrition. The normal retina is almost transparent; the cellu
lar arrangement is slich that light can pass through the retina with 
limited impediment to reach the photoreceptors (rods and con es) that 
absorb light and convert it into electrochemica l energy. The photore
ceptors are adjacent to the RPE. Some light is absorbed by the retinal 
layers, however, which becomes evident when the retina undergoes 
degeneration and becomes thinner. In dogs and cats some of the light 
incident on the retina is absorbed as it passes through the photorecep
tor layer. The light then hits the tapetum cellulosum in the choroid, 
which acts as a mirror and refl ects the Light back via the retina, where 
m ore is absorbed to maximize the light-gathering power of the eye. For 
this to be possible, little light must be absorbed in the intervening 
RPE cell layer, and it is for this reason that the RP£ is largely nonpig
mented over the area of the tapetal fundus. The tapetal fundu s occupies 
the upper hemisphere of the fundu s. The non tapetal fundus occupies 
the lower hemisphere of the posterior segm ent and also surrounds the 
periphery of the tapetal fund us superiorl y, nasally, and tempora ll y. 

The layered structure of the retina, RPE, choroid, and sclera ca n be 
reduced to a schematic to illustrate how in various a reas of the normal 
fundu s the ophthalmoscopic view appears as it does. The appearance of 
and variat ions in the fu ndus owe much to the pigmentation in the eye 
as a whole, which can vary considerably among species and individual 
animals or even between the two eyes of an animal. 

NORMAL FUNDUS IN DOGS 

Normal Tapetum in Dogs 

When a dog's tapetal fundus is viewed ophthalmoscopica ll y, retinal ves
sels are superimposed on the highly colored tapetum. The only visible 
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components of the retina are the blood vessels. The RP£ in th is region 
is nonpigmented to allow ligh t to reach and be reflected by the tape· 
tum. Therefore, the RPE layer is not visible ei ther. The tapetum is visible 
as the aggregate of numerous tapeta l cells that overlap one another to 
make a layer of variable thickness, depending on the location in the 
posterior segment, and va ries between eyes accord ing to the amount of 
pigment in the eye because the tapetum consists of modified pigment 
cells . The tapetum may be gray, violet, blue, green, yellow, or reddish 
orange. Th e surface area of the posterior segment covered by the tape· 
tum also may vary, tending to occupy a larger area in larger dog breeds 
(and including the optic nerve in the tapetal a rea) and a smaller area 
(usually more on the temporal area of the fundus) in small breeds. Some 
dogs have no tapetum at all . The border of the tapetal and non tapetal 
fundus may be sharply defined (usually more likely in short-coated 
breeds) or irregular with in terlocking of tapetal and nontapeta l regions 
(in longer-coated animals) . Dogs of same breeds often have the same 
tapetal appearance and often color. 

Because the tapetum acts as a mirror to reflect light for a second 
pass through the retina, the underlying choroid and sclera in the tapetal 
area of the fund us are not usually visible (at least if the tapetum is well 
developed). 
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Figure 11 -1 
This schematic shows a cross-section through a 
normally pigmented tapetal area of the fundus. 
The vitreous is not shown but would be above 
the retina in this figure. RPE overlying the tape
tum is not pigmented. Black dots in the choroid 
represent melanin, because the choroid in these 
animals is pigmented, although this cannot be 
seen ophthalmoscopically. The viewer looks down 
on these layers from above. 

Figure 11 -2 
Normal retina. Some myelination of the optic 
disc is visible. 



Figure " · 3 
Normal retina with a speckled tapetum, the 
result of variable thickness of the tapetal cell 
layer. 

Figure 11 ·5 
Normal retina. The tapetum is speckled . 
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Figure " ·4 
Normal retina in a springer spaniel. The tapetum 
is orange. 

Figure 11 ·6 
Normal retina in a black labrador retriever. 
Typica l tapetum in many canine breeds. 
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Figure 11 · 7 
Normal fundus in a German shorthaired pointer 
with a large amount of optic nerve myelination. 

Figure 11 -9 
Normal retina with a yellow·red tapetum and 
a well-myelinated disc. 

Figure 11·8 
Normal retina with a yellow-orange tapetum in 
a golden retriever. 

Figure 11 -10 
Normal retina. The dark areas around the disc 
are areas where the tapetum ends before the 
optic disc begins; choroidal pigment is visible 
here (sometimes called conus). 



Figure 11 -11 
Normal retina with odd myelination of the optic 
disc. The dark areas around the disc are areas 
where the tapetum ends before the optic disc 
begins; choroidal pigment (conus) is visible here. 

Figure 11 -13 
Normal retina. Extension of myelin out from the 
disc is limited, and a sma ll pigmented conus sur
rounds the disc. 
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Figure 11 -12 
Normal retina. Tapetal and non tapetal junction is 
feathered (scalloped); the disc is circular, because 
little extension of myelination is present along 
the axons in the retina around the disc. 

Figure 11 -14 
Normal retina. A physiologic cup is visible in the 
center of the optic nerve. The circular outline of 
the optic nerve can be seen inside the myelin
ated area of the nerve head. The neurons at the 
edge of the nerve are losing myelin (hence the 
gray tint to the nerve). 
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Figure 11 ~lS 

Normal retina. Variable color is present in the 
tapetum. Note the variable filling of the vessels 
on the disc. Arterioles tend to be more tortuous 
than the retinal veins. 

Figure 11 ~17 

Normal retina. End~on capillaries (regu larly 
spaced dark spots) can be seen in parts of the 
tapetum (similar to stars of Winslow in the horse). 

Figure 11 ~ 16 
Normal retina. The arterioles are tortuous but 
still within normal limits. 

Figure 11 -18 
Normal retina. The vessels over the optic nerve 
are prominent; the arterioles are tortuous but 
normal. 



Figure 11 ·19 
Normal canine retina with poor myelination in the 
optic nerve. A pigmented conus is present around 
the nerve. The arrangement of both arterioles 
and veins arising toward the edge of the nerve is 
more typical of the feline fundus. In dogs the veins 
usually arise more centrally on the optic nerve. 

Figure 11 -21 
Normal retina. A pigmented conus is present 
around the optic disc; the blue-green speckling 
throughout the tapetum is the result of variable 
thickness of the tapetal cell layer. 
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Figure 11 ·20 
Normal retina. Pigment varies at the tapetal
non tapetal junction; pigment is present in the 
tapetum. 

Figure 11 ·22 
Peripheral tapetum in a normal dog. The radiating 
dark lines appear to correspond to underlying 
choroidal blood vessels. This should be differenti
ated from thinning of the peripheral retina in dogs 
with degenerative retinopathies (e.g., progressive 
retinal atrophy [PRAJ). 
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Figure 11 -23 
Normal weimaraner. The tapetal reflex through 
the pupil is white. 

Figure 11-25 
Normal retina with a gray tapetal color. 

Figure 11 -24 
Normal retina in an Austral ian shepherd with 
a light-colored tapetum. 

Figure 11 -26 
Normal retina. The tapetum is white with dark 
spots, which are the end-on view of capillaries 
passing through the tapetum from the deeper 
choroidal vessels to reach the choriocapillaris layer 
beneath the RPE. The non tapetum is subalbinotic. 



Figure 11 -27 
Juvenile fundus. In a very young dog the tapetum 
is a gray to li lac color, which changes to mature 
tapetal color during the first 3 months of life. 

A 

c 

Figure 11 -29 A-D 

Figure 11 -28 
Normal retina in a young dog; the tapetum 
is starting to take on its adult color. 

B 

o 

Normal basset hound puppy at ages A, 4, B, 8, C, 13, and D, 18 weeks. 
A change in tapetal color occurs w ith the change in age. 
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Figure 11 · 30 
Tapetal hypoplasia. If the pigment is absent in 
the RPE, as it is in the diagram, an area of thin or 
absent tapetum reveals choroidal vessels and pig~ 
ment as islands within the tapetal fundus. Areas 
of absent tapetum may also be present with pig~ 
ment in the RPE, which is visible as pigmented 
spots in the superior fundus or as a greatly 
enlarged nontapetum and reduced~to-absent 

tapetum (this is not illustrated). 

Figure 11 ~31 

Normal retina in a young dog. Small focal 
absences of tapetum are present, and RPE pig
ment at the tapeta l~ nontapetal junction and 
choroidal vessels is visible. 
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Figure 11 · 32 
Normal retina. The tapetum has th inned areas 
through which choroidal vessels are showing. 



Figure 11 -33 
Normal tapeta l-non tapetal junction in a dalma
tian. Choroidal vessels are showing through in 
patches where the tapetum is missing and the 
RPE is nonpigmented. 

Figure 11 -35 
Normal retina. The tapetal-nontapetal junction 
is scalloped, the tapetum is missing in large 
areas, and the RPE is heavily pigmented. 
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Figure 11 -34 
Normal retina in a collie. The tapetum consi sts 
of sparse, white islets of tapeta l cells. The RPE is 
sparsely pigmented, resulting in the showing of 
choroidal vessels through the retina. 
(Courtesy Dr. E. Dan Wolf.) 

Figure 11-36 
Normal retina in an Australian shepherd. Few 
tapeta l cells are present, and RPE is pigmented in 
the superior fundus . End-on vessels can be seen 
in the tapetum. 
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Figure 11 -37 
Normal retina. The tapetum is poorly developed; 
speckled tapetal cells of green and yellow pre
dominate. Superiorly the tapetal color is some
what diluted and is highlighted by reflection 
from the inner limiting membrane of the retina. 

Figure 11 -39 
Normal retina with a sparse, white tapetum. 

Figure 11-38 
Normal Australian shepherd. The thin tapetum 
shows speckles of color throughout the superior 
fundus. The grayish reflex is a reflection from the 
inner limiting membrane of the retina. 

Figure 11 -40 
Normal tapetum in a Border collie. Sparse tape
tum is visible as red tapetal islets. The superior 
gray color is a flash artifact from the inner limiting 
membrane. 



Figure 11 -41 
Normal retina. Small areas of tapetum are visible. 
Superiorly choroidal vessels can be seen through 
a sparsely pigmented RPE. 

Figure 11 -43 
Normal retina. A few islets of tapetal cells are 
present superiorly. When such islets are present 
they are often in the temporal area of the fundus. 
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Figure 11 ·42 
Normal retina. Small islets of tapetum are present 
in the superior fundus. 

Figure 11 -44 
Normal retina. Several tapetal islets are shown. 
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Figure 11 -45 
Normal retinas in a miniature longhaired dachshund. The tapetum is 
very poorly developed; choroidal vessels can be seen through sparsely 
pigmented RPE. 

Figure 11 -46 
Normal retina in an Australian shepherd. The 
tapetum is sparse and white; choroidal vessels 
can be seen through a minimally pigmented RPE. 

Figure 11 -47 
Normal retina. No tapetum is present. The RPE is 
pigmented superiorly, so this part of the fundus 
looks dark brown. The RPE is sparsely pigmented 
inferiorly where the red glow from the choroidal 
vessels is visible. 
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Figure 11 -48 
Normal, juvenile fundus. Disc is not well myelinated. The 
tapetum is poorly developed at this age. 

Normal Nontapetum in Dogs 

In the nontapetum of a normally pigmented dog the RPE is pigmented . 
The ophthalmoscopic appearance of the non tapetum is brown to black, 
with retinal vessels overlying the RPE. 

Figure 11 -49 
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Schematic diagram of the nontapetum of a dog. 
The RPE is pigmented (brown ovals in the cells 
represent pigment granules). When the fundus 
is viewed, the choroid and sclera cannot be seen 
because of the overlying RPE pigment. 

Figure 11 -50 
Normal dark-colored canine iris, which would 
be associated with a well-pigmented fundus. 
(Courtesy Dr. Robert Playter.) 
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Figure 11 -51 
Normal dog. The non tapetal color is dark brown. 

Figure 11 -53 
Normal dog. The diffuse mottling of the superior 
non tapetum is common. 

Figure 11 -52 
Normal dog. This IS a typical dark-brown 
non tapetum. 

Figure 11 -54 
Normal dog. The tortuous retinal venu les are a 
normal variation. 



Figure 11 ·55 
Normal dog non tapetum; the blue color is the 
effect of the camera flash distributed across the 
retina. This view is of a more peripheral area of 
the nontapetum seen in Figure 11·53. 

Figure 11 -57 
In dogs with a light (color dilute) coat color 
(e.g., chocolate labrador retriever) the iris is a 
light brown, as in this German short-haired 
pointer, and fundus pigmentation can be 
expected to be correspondingly reduced. 
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Figure 11 -56 
Normal dog. Myelinated nerve fibers are visible 
as arcing white lines in an American cocker 
spaniel (blue color is camera flash artifact). 

Figure 11 -58 
Normal dog. The chocolate-brown color of the 
non tapetum is usually associated with a color 
dilute coat (e.g., a chocolate Labrador retriever). 
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Figure 11 -59 
Normal fundus in a liver-colored German short
ha ired pointer. The RPE in the non tapetum is 
less pigmented than that of non-color-dilute 
dogs and looks redd ish brown because of the 
underlying choroidal vessels and the bright 
reflection from the flash . 

Figure 11 -61 
Normal greyhound; choroidal vessels can be seen 
in the periphery of the nontapetum because of 
absence of pigment in the RPE. 

Figure 11 -60 
Normal dog with a color-dil ute coat and reddish
brown nontapetum. 

Figure 11 -62 
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Red fundus. This phenomenon appears in some 
breeds with a poorly developed or absent tape
tum but with some pigment in the RPE. The red 
appearance is assumed to be an optical effect of 
viewing red blood in the choroidal vessels 
through a thin layer of pigment. 



Figure 11 -63 
Normal Siberian husky. A light-colored iris with 
reduced pigment in the fundus gives a reddish 
glow to the fundic reflex visible through the pupil. 

Figure 11 -65 
Normal tapetal fundus. Note scattered tapetal 
islets. 
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Figure 11 -64 
Normal Australian shepherd. Development of 
the tapetum is very limited, most evident in the 
temporal fundus. 

Figure 11 -66 
Normal juvenile fundus. 
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Figure 11 -67 
Nontapetum in a normal Australian shepherd. 
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Figure 11 -69 
Tigroid nontapetal fundus, so called because of 
the tiger-striped appearance of the choro idal 
vessels and choroida l pigment. The pigment is 
reduced or absent in the RPE, which allows the 
viewer to see retinal vessels superimposed on a 
background of choroidal vessels and pigment. 
The sclera is not visible because the choroidal 
pigment absorbs any light incident on it. 

Figure 11 -68 
Nontapetum in a normal Australian shepherd. 
Distinct choroidal vessels can be seen inferiorly 
in the far periphery. 

Figure 11 -70 
Normal dog. Tigroid fundus. 



Figure 11 -71 
Normal Australian shepherd. Tigroid fundus. 

Figure 11 -73 
Normal merle collie. Choroidal vessels are visible 
on left side of photograph. 
(Courtesy Dr. E. Dan Wolf.) 
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Figure 11 -72 
Normal ret ina with choroidal vessels visible 10 

nontapetum. 

Figure 11 -74 
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Subalbinotic fundus. Pigment is reduced or 
absent in the RPE and choroid. The resu lting 
funduscopic appearance is of retinal vessels 
superimposed on choroidal vessels, all superim
posed on the white background of the sclera. 
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Figure 11 -75 
Subalbinotic iris in a Siberian husky. 

Figure 11 -77 
Normal dog. No tapetum is visible in this pho
tograph, and the tiger stripes of the choroidal 
vessels are visible in the nontapetum. 

Figure 11 -76 
Normal Australian shepherd. No tapetum is visi
ble in th is photograph, and the tiger stripes of 
the choroidal vessels are visible on the right. 

Figure 11 -78 
Normal dog. Choroidal vessels are visible through
out the fundus. 



Figure 11 ·79 
Normal dog . Choroidal vesse ls are visible 
throughout the fundu s. More peripheral area of 
the same fundus as shown in Figure 11 ·78. 

Figure 11 ·81 
Normal dog. Islets of tapetal cells are visible supe· 
riorly; choroidal vessels are visible throughout the 
rest of the fundus. 
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Figure 11 -80 
Normal Siberian husky. Choroidal vessels are vis· 
ible throughout the fundus. 

Figure 11 ·82 
Normal Australian shepherd. Choroidal vessels 
are visible throughout the fundus. 
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Figure 11 -83 
Heterochromia in an Australian shepherd. 

Figure 11 -85 
Normal dog. Heterochromia with a fundus similar 
to Figure 11-86. 

Figure 11 -84 
Australian shepherd from Figure 11-83. Some 
areas of RPE are normally pigmented; other 
areas are nonpigmented, and choroidal vessels 
can be seen. 

Figure 11 -86 
Normal dog. Tapetum is sparse superiorly. Some 
areas of RPE are normally pigmented; other 
areas are unpigmented, and choroidal vessels 
can be seen. 
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NORMAL FUNDUS IN CATS 

As in the dog, the ophthalmoscopic view of the tapetal fundu s of the cat 
shows retinal vessels superimposed on the highly colo red tapetum. The 
only visible components of the retina are the blood vessels. The RPE in 
this region is no npigmented to allow light to reach and be reflected by 
the tapetum. Therefore the RPE layer is not visible e ither. Compa red 
with dogs, cats have fewer variations in the tapetum. Usually the tapetal 
color is yellowish, and the o ptic nerve is usually in the tapetum. The 
non tapetum in cats is usually da rk brown, with retinal vessels superim
posed. Blue-eyed white cats usually have no tapetum and have a subal
binoUc functus, si milar to blue-eyed dogs. Blue-eyed cats with Siamese 
point colori ng (e.g., Siamese, Himalayan) usually have a normal tape
tum, but the nontapetum is subalbinotic. 

Figure 11 -88 
Normal cat. 

Figure 11 -87 
Normal cat. The tapetal color is typical, and the optic nerve is 
su rrounded by tapetum. 

Figure 11-89 
Normal cat . 
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Figure 11 ·90 
Normal cat with an odd variation on tapetal 
color. 

Figure 11 -92 

Figure 11 -91 
Normal cat. 

Two views of a normal fundus in a cat. 



Figure 11 -93 
Normal Siamese-type fundus. Note the area of 
missing tapetal cells at the 11 o'clock position, 
with choroid showing through. The nontape
tum is subalbinotic with choroidal vessels seen. 

- ;> 
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Figure 11 -94 
Normal Siamese-type fundus. 

Figure 11 -95 
Normal cat. Choroidal vessels are showing 
through the tapetum of a Siamese cat. 
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Figure 11 -96 

CANINE PROGRESSIVE RETINAL ATROPHY 

Progressive retinal atrophy (PRA) is a catch-all term used to describe reti
nal degenerations that are bilateral, progressive, inherited (and there
fore breed associated), and eventually blinding. Because PRA usually 
begins as a rod abnormality, the fi rst clinical sign noticed is night blind
ness. Because cones are also involved in the disease, day blindness fol
lows. Ophthalmoscopically the firs t signs of PRA are altered tapetal 
reflectivity in the peripheral tapetum and mild retinal vessel attenua
tion. With progression the tapetum becomes diffusely hyperreflective, 
retinal vessels are markedly attenuated, pigment alteration occurs in 
the non tapetum, and the optic nerve becomes atrophic. Cataracts are 
often present secondary to PRA. Age of onset can vary conSiderably 
depending on the particular breed involved. 

Photoreceptor dysplasias are inherited forms of PRA characterized 
by an early onset of clinical signs. HistologicaUy, affected dogs never 
develop normal photoreceptors. In photoreceptor degenerations, rods 
and cones develop normally but undergo degeneration later in life. 
Cli nical signs depend on whether rods, cones, or both are affected. 

Progressive Retinal Atrophy and the Tapetum 

SCLERA 

Figure 11-97 
The schematic drawing on the left illustrates a 
normal retina; the one on the right illustrates a 
retina affected by PRA. The thinning of the retina 
in the tapetal fundus allows more reflection of 
light from the tapetum, visible as hyperreflectivity. 

Rod-cone dysplaSia type 1 in a 14-month-old 
Irish setter-the same dog as shown in Figures 
11 -98 and 11-99. This photograph shows the 
peripheral tapetum and marked tapetal hyper
reflectivity and vessel attenuation . 
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A 

Figure 11 ·98 A·B 
A, Rod·cone dysplasia type 1 in an Irish setter at 4 months of age. Note 
the juvenile fundus, which ophthalmoscopically appears normal. B, Rod· 
cone dysplasia type 1 in the same dog at 10 months of age. This 
photograph is of the same dog as shown in Figures 11 ·97 and 11·99. 
Tapetal hyperreflectivily, vessel thinning, and optic atrophy can be seen. 

Figure 11 ·99 Figure 11 ·100 

B 

Rod-cone dysplasia type 1 in a 14·month·old 
Irish setter-the same dog as shown in Figures 
11 -97 and 11 ·98 . Tapetal hyperreflectivity, ves
sel thinning, optic atrophy, and glial prolifera· 
tions at edge of the nerve (gliosis) can be seen. 

Progressive retinal atrophy in a Gordon setter. 
Retinal blood vessels are attenuated, and tapetal 
hyperreflectivity is present. 
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Figure 11 -101 
PRA in a 5-year-old Labrador retriever. Note 
the relatively bright tapetal reflection and the 
associated cataract. 

Figure 11 -103 
PRA in a 4-year-old Labrador retriever. Tapetal 
hyperreflectivity, notable color change around the 
optic nerve, and vessel attenuation are present. 

Figure 11 -102 
PRA in a 3-year-old Labrador retriever with 
hyperreflective tapetum, decreased blood vessels, 
and optic atrophy. 

Figure 11 -104 
PRA in a 4-year-old Labrador retriever (same dog 
as shown in Figure 11-' 03). Peripheral tapetum 
with hyperreflectivity is shown, with altered 
reflectivity and vessel attenuation. 



Figure 11 ·105 
PRA in a 7-year-old golden retriever. Vessel atten
uation, "boxcarring" of retinal vessels, and tapetal 
hyperreflectivity are visible. 
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Figure 11 ·106 
PRA in a pug. Tapetal hyperreflectivity and atten
uated retinal vessels are visible. 

Figure 11 ·107 
Early PRA in a cocker spaniel. Mild vascular 
attenuation and the beginning of peripheral 
tapetal hyperreflectivity are present. 
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Figure 11· 108 
Advanced PRA in a springer spaniel. The photograph on the right was 
taken with less light exposure than the photograph on the lefL Marked 
vessel attenuation, tapetal hyperreflectivity, and optic atrophy are present. 
Note how the appearance of the tapetum changes with the changes in the 
light intensity. 

Figure 11 · 109 
PRA in an American water spaniel. Note the 
tapetal hyperreflectivity superiorly and the color 
change in the band above the disc. 

Figure 11 ·110 
Advanced PRA in a 2·year·old miniature long
haired dachshund. loss of myelin around disc, 
vessel attenuation, and tapetal hyperreflectivity 
are present. 



A 

Figure 11 -112 A-B 
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Figure 11 -111 
PRA in an 18-month-old miniature longhaired 
dachshund. Retinal vascular attenuation and 
hyperreflectivity in the periphery of the tapetum 
are present. This area actually looks darker in this 
photograph because of the angle of incident 
lighting. Th is effect is also visible with the indi
rect ophthalmoscope, depending on the angle 
of viewing. 

B 

A , PRA in a miniature schnauzer. Vascu lar attenuation is visible. B, PRA in 
the equatorial fundus of the same dog, but with more hyperreflectivity 
than at the posterior pole. 
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A B 

Figure 11 -113 A-8 
PRA in a poodle. A, Right eye. Central and peripapillary hyperreflectivity 
are present in the tapetal fundus. 8 , left eye. Note the hyperreflective 
tapetum, loss of retinal arterioles, and attenuation of retinal veins. 

Figure 11 -114 
PRA in a poodle. Note the depigmentation and 
hyperpigmentation near the optic nerve. 
Vascular attenuation is present. The optic nerve 
is atrophic; myelin loss reveals the circular out· 
line of the optic nerve head. 

Figure 11 -115 
Early PRA in a S·year-old poodle. Focal tapetal 
hyperreflectivity is visible in the periphery. This is 
the earliest ophthalmoscopic sign of progressive 
rod-cone degeneration- l (PRCD-l) in a poodle. 



Figure 11 -116 
PRA in a poodle. Note the segmental hyper
reflectivity in the peripheral tapetum. 

Figure 11 -118 
PRA in a Portuguese water spaniel. A hyper
reflective horizontal band is present adjacent to 
the disc; diffuse hyperreflectivity is present in the 
rest of the tapetum. 
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Figure 11 -117 
PRA in a poodle. The photograph is under
exposed; despite this, note the marked tapetal 
reflectivity. The ridged (striped) effect represents 
the appearance of choroidal vessels through 
thinned retina. Vascular attenuation is also 
present. 

Figure 11 -119 
Retinal degeneration in a 5-year-old mixed
breed dog. Note the patchy variabi lity in the yel
low color of the tapetum and caliber variations 
in the retinal arterioles. 
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Figure 11 -120 
PRA in a Tibetan terrier. Tapetal hyperreflectivity 
and vascular attenuation are present. 

Figure 11 -122 
Advanced PRA in a Tibetan terrier. Note the 
tapetal hyperreflectivity and ridging (striping) 
caused by choroidal vessels showing through 
a thinned retina. 

Figure 11 -121 
Advanced PRA in a Tibetan terrier. Vessel attenu
ation, tapetal hyperreflectivity, and optic atrophy 
are present. 

Figure 11 -123 
Centra l PRA (CPRA) in a briard. ( PRA is an RPE 
dystrophy, and foci of lipofuscin can be seen in the 
RPE as golden brown spots. This disease is sim ilar 
to retinopathies caused by vi tamin E deficiency. 
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Progressive Retinal Atrophy and the Nontapetum 

Figure 11 -125 
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PRA in a cocker spaniel. RPE depigmentation 
and focal areas of pigment proliferation are 
present within the level of the RPE.. 

Figure 11 -124 
Schematic diagram of retinal degeneration 
(here shown as a focal lesion) in the nontapetal 
fundus. The RPE responds to overlying retinal 
degeneration by undergoing variable degrees of 
depigmentation and RPE cell hypertrophy and 
hyperplasia with nests of cells with increased 
pigmentation. 

Figure 11 -126 
PRA in a labrador retriever. Note the depigmenta
tion and hyperpigmentation in the non tapetum. 
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Figure 11 -127 
PRA in a 4-year-old Labrador retriever. Note 
the depigmentation and hyperpigmentation in 
nontapetum. 

Figure 11 -129 
Advanced PRA in a miniature longhaired dachs
hund. A ghosl vessel, RPE depigmentation, and 
pigment clumping are visible. 

Figure 11-128 
PRA in a pug. Depigmentation and hyperpig
mentation in the nontapetum and "ghost" ves
sels (vessels through which blood no longer 
flows) are present. 

Figure 11 -130 
PRA in a 6-year-old rottweiler. Diffuse patches of 
RPE depigmentation (reduced pigment) and areas 
of increased pigmentation in the nontapetum 
are present. 



Figure 11 -131 
PRA in a poodle. Splotchy depigmentation and 
hyperpigmentation are present, with ghost 
vessels in the non tapetum; also present is multi
focal retinal hemorrhage of unknown cause. 

Figure 11 -133 
PRA in a poodle. Vascular loss and foci of depig
menta tion accentuated around the vessels are 
present. 
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Figure 11 -132 
PRA in a mixed-breed dog. Depigmentation 
and hyperpigmentation are present in the 
nontapetum. 

Figure 11 -134 
PRA in a poodle. Depigmentation of the RPE 
in the nontapetum reveals choroida l vessels. 
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Figure 11-135 
PRA in a poodle. Note the patchy depigmentation 
and white foci with focal hyperpigmentation. 

Figure 11 -137 
PRA in a Portuguese water spaniel. Depigmenta· 
tion reveals choroidal vessels and small foci of 
hyperpigmentation. 

Figure 11 -136 
PRA in the same poodle as shown in Figure 1 1 -
135. Focal depigmentation, hyperpigmentation, 
and white foci are present. 

Figure 11 -138 
PRA in a Tibetan terrier. Arteriolar attenuation 
and depigmentation of the choroid are present. 



Figure 11 -139 
PRA in an English pointer. An atrophic disc and 
attenuated retinal vessels in a .subalbinotic fun
dus are present. 
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Figure 11 -140 
PRA in a 5-year-old mixed-breed dog. Note depig
mentation in the nontapetum. 

Figure 11 -141 
PRA in a mixed-breed dog. Note the depigmenta
tion and hyperpigmentation in the nontapetum. 
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Figure 11-142 

FELINE PROGRESSIVE RETINAL ATROPHY 

In dogs diffuse retinal degeneration is usually diagnosed as PRA, imply
ing a hereditary basis. PRA has been described in several breeds of cats, 
but ophthal moscopically, end-s tage taurine deficiency mimics end-stage 
PRA. If these two diseases canll ot be sepa rated, the catch-a ll term retinal 
riegellemtioll is used. Another important cause of retinal degeneration in 
cats is associated toxicity from systemically administered en rofloxacin 
(and possibly other quinolones). 

Figure 11 -143 
PRA in a cat. Attenuated retinal vessels and 
a hyperreflective tapetum are present. 

Retinal degeneration in a cat. Tapetal hyper
reflectivity is present, and the blood vessels have 
all but disappeared. 



Figure 11 -144 
Retinal degeneration in a cat. Blood vessel diam
eter is decreased, and tapetal hyperreflectivity is 
present. An incidental finding is the presence of 
blood vessels running through the optic disc. 

Figure 11 -146 
Retinal degeneration in a cat, with tapetal 
hyperreflectivity, vascular attenuation, and optic 
atrophy. 
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Figure 11 -145 
Retinal degeneration in a cat. Tapetal hyper
reflect ivity, almost complete disappearance of 
blood vessels, and optic atrophy are present. 

Figure 11 -147 
Abyssinian with late PRA, with advanced tapetal 
hyperreflectivity, vascular attenuation, and optic 
atrophy. 
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Figure 11 -148 

CANINE SUDDEN ACQUIRED RETINAL 
DEGENERATION 

Sudden acquired retinal degeneration (SAR D) is a condition involving 
acute widespread photoreceptor death in dogs. Vision is lost rapidly
over a few days to weeks- with little obvious evidence of reduced rod 
versus cone function. Dogs are usually middle aged, of any breed or mix, 
and often have a histo ry of hyperadrenocorticism-like Signs: polyuria
polydipsia and especially polyphagia . The retina l examination is usually 
normal, but electroretinographic t racings are flat. The condition has no 
known cause and no known treatment. With time, retinas of dogs with 
SARD resemble those of dogs with end-stage PRA. 

Figure 11-149 
Normal-appearing retina in a dog with SARD. 
The dog was acutely blind with an extinguished 
electroreti nogra m. 

Normal looking retina in a dog with SARD. The 
dog was acutely blind with an extinguished 
electroret inogram. 

Figure 11 -1 SO 
Golden retriever with SARD. A focal area of retinal edema 
and flat detachment (arrows), which is unusual in SARD 
cases, is shown. The dog went blind 4 days before photo
graphs were taken and was acutely blind with an extin
guished electroretinogram. Whether the edema is related 
to SARD is unclear. 



Figure 11 -151 
Foci of retinal edema in the non tapetum in the 
same golden retriever as shown in Figure 11-150. 
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Figure 11 -152 
Fox terrier with a chronic history of SARD, with 
optic atrophy and attenuated vessels. 

FELINE CENTRAL RETINAL DEGENERATION 

Figure 11 -153 
Feline central retinal degeneration (FCRD). A 
hyperreflective zone is visible at this light intensity 
as a discoloration in the area centralis of a cat 
with an early FCRD lesion. FCRD is caused by tau
rine deficiency and involves the loss of cones first, 
then rods. Because the area central is has the high
est density of cones in the cat, ophthalmoscopic 
changes are first seen as retinal thinning (hyper
reflective tapetum) in this area. With continued 
taurine deficiency, the entire retina becomes 
degenerative, resembling end-stage PRA. 

Figure 11 -154 
Area cen tralis hyperreflectivity in a cat with FCRD, 
photographed at low flash intensity to highlight 
contrast with the surrounding tapetum. 



Figure 11-155 
Hyperreflective zone in the area centra iis of 
a cat with taurine deficiency. 

A 

Figure 11 -156 A-8 
Bilateral FCRD in a Siamese cat. Note the nearly symmetric bands of hyper
reflectivity that run above the op tic disc. A, Right eye. 8, Left eye. 

B 
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A B 

Figure 11 -157 A-B 
Variation in appearance of central band of retina l degeneration in a cat with 
FCRD. Depending on the incident lighting from the camera or ophthalmo
scope the degenerate central zone may appear light or da rk . Photographs 
are from the A, right and B, left eyes. 

Figure 11 -158 
Advanced taurine deficiency in a cat. Retinal ves
sels are totally absent, and the enti re ta petal fun
dus is hyperreflective (retina is degenerate). This 
cannot be distinguished ophthalmoscopically 
from any other advanced retinal degeneration. 

Figure 11 -159 
Oval hyperreflective chorioretinal scar above the 
optic nerve of a cat. Th is cond ition is not a result 
of taurine deficiency. 
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RETINAL DYSPLASIA 

Figure 11 -160 
Retinal dysplasia. The most typical presentation 
is of folds in the outer part of the retina that 
appear as linear or dotlike areas of reduced 
reflectance in the tapetal fundus and white or 
gray foci in the nontapetal fundu s. 

Figure 11 -161 
Histopathologic specimen of retinal dysplasia 
(hematoxylin·eosin [H & E] stain). A retinal fold 
or rosette th ickens the retina. Reti nal dysplasia is 
the maldevelopment of the retina in utero or 
early in life. Retinal dysplasia includes photore· 
ceptor dysplasias, retinal folds, large geographic 
areas of maldeveloped retina, and retinal nonat
tachments or detachments. Many retinal dys
plasias are inherited in dogs, and cl inical signs 
range from none to blindness. Retinal dysplasia 
can also resu lt from intrauterine retinal inflam
mation (canine herpesvirus, feline panleukope· 
nia virus) and damage to the developing retina 
from radiation (x.rays). 

Figure 11-162 
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Australian shepherd with retinal folds or dysplasia 
(gray streaks in the tapeta l fundus (arrows]). 



Figure 11 -163 
Focal retinal folds (retinal dysplasia) visible as 
linear and V-shaped streaks. 

Figure 11 -165 
Retinal folds, visible as linear and V-shaped streaks. 
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Figure 11 -164 
Retinal dysplasia. Note dotlike and linear retinal 
folds. 

Figure 11 -166 
Retinal folds, visible as linear and V-shaped streaks, 
in tapetal and nontapetal fundus in a springer 
spaniel. 
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Figure 11 -167 
Retinal dysplasia in a golden retriever, visible as 
mullifocal ci rcular areas in the tapetum. 

Figure 11 -169 
Retinal dysplasia in a fox terrier. Multiple circular 
retinal folds are evident. Vision was not detectably 
affected. 

Figure 11 -168 
Retinal dysplasia, visible as mullifocal circular 
areas in the tapetum. 

Figure 11 -170 
Retinal folds, visible as linear and V-shaped 
streaks (arrows), in the tapetum of an American 
cocker spaniel. 



Figure 11 -171 
Retinal folds, vi sible as linear and V-shaped 
streaks, in the nontapetal fundus of an American 
cocker spaniel. Th is is the same dog as shown in 
Figure 11 -1 70. 

Figure 11 -173 
Retinal folds, visible as linear streaks, In the 
tapetum. 
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Figure 11 -172 
Tape tal retinal folds, visible as green dots and 
linear streaks, in an Akita . 

Figure 11 -174 
Retinal folds, visible as linear and V-shaped streaks, 
in the peripheral tapetum. 



Figure 11 -175 
Labrador retriever puppy with inherited chon
drodysplasia and multiple ocula r anomalies. 
Labrador retrievers often have cataracts and reti
nal nonattachment or detachment. It is postu
lated that heterozygotes for th is gene have 
geographic retinal dysplasia and no skeletal 
abnormalities. 

Figure 11 -177 
Retinal dysplasia superior to disc in a field-trial 
Labrador retriever. 

Figure 11 -176 
Retinal dysplasia in a field-trial Labrador re triever. 
Lesions are more geographic and usually occur 
superior to the optic nerve. Retinal folds and foci 
of degeneration (increased reflectivity, yellow 
color change, and pigment proliferation in the 
RPE) are seen. 

Figure 11 -178 
Geographic retinal dysplasia in a Labrador 
retriever. This large circular area was elevated. 



Figure 11 -179 
Large circular area of retinal dysplasia 
in a Labrador retriever. 

Figure 11 -181 
Geographic retinal dysplasia In a Labrador 
retriever. 

Figure 11 -180 
Geographic retinal dysplasia with preretinal vas
cular loops (arrows) in a Labrador retriever. 

Figure 11 -182 
Circular area of retinal dysplasia in nontapetum 
of a 7 -week-old Labrador retriever. 
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Figure 11 -183 
Springer spaniel with normal lack of tapetum 
and choroidal depigmentation secondary to 
retinal dysplasia. 

Figure 11 -185 
Mastiff (2 years old) with retinal dysplasia, with 
bullous retinal detachments and ventral gravi
tation of red-colored material. Same dog as 
shown in Figures 11-184 and 11-186. 

Figure 11 -184 
Mastiff (2 years old) with retinal dysplasia. 
Clinically this resembles multifocal retinal detach
ments with hemorrhage, although the red mate
rial settling out in the detached areas is slightly 
more orange or brown than blood wou ld appear. 
Similar-looking dysplasias have been described 
in other giant breeds. 

Figure 11 -186 
Mast iff (2 years old) with retinal dysplasia in the 
nontapetum. Same dog as shown in Figures 
11-184 and 11 -185. 
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Figure 11 ·187 Figure 11 · 188 
Belgian shepherd, 10 weeks old, with degenera
tive retinopathy. The dog was blind. Note the 
circular dysplastic foci in the tapetal fundus. 

Adult Belgian shepherd with areas of tapetal 
hyper reflectivity, color change, and hyperpig~ 

mentation in areas of previous dysplasia. The dog 
was blind as a result of inherited degenerative 
retinopathy. 

COLLIE EVE ANOMAL V 

Figure 11 -189 
Collie eye anomaly (CEA) in a rough collie. CEA is an inher
ited disease that occurs in collies and related dogs such as 
Shetland sheepdogs. Affected dogs are homozygotes. 
lesions include choroidal hypoplasia, colobomas of the 
optic disc or other parts of the fundus, and retinal non at
tachments or detachments. Clinical signs range from none 
to blindness. This dog has choroidal hypoplasia visible as 
a pale area temporal to the optic disc in the left eye. 
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Figure 11 -190 
Choroidal hypoplasia is present temporal to the 
optic nerve in the right eye. 

Figure 11-192 
CEA with choroidal hypoplasia in a 6-week-old 
puppy. 

Figure 11 -191 
CEA with choroidal hypoplasia in the left eye of a 
7-week-old puppy. With lesions this small, it is pos
sible for the dog to pigment the affected area as 
it ages; a genetically affected dog may therefore 
appear phenotypically normal as an adult. 

Figure 11 -193 
Choroida l hypoplasia in a Shetland sheepdog. 



figure 11 -194 
CEA with choroidal hypoplasia in a collie. 

Figure 11 -196 
(EA with retinal folds m the nontapetum of 
a collie puppy. 
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Figure 11 -195 
A bichon frise with bilateral depigmentation 
over the temporal area of the fundus next to the 
optic nerve, which resembles choroidal hypo
plasia in (EA (also, a suspicious, small, circular, 
gray area at the 6 o'clock position in the optic 
nerve resembles a coloboma). 

Figure 11 -197 
(EA with severe retinal folds In a 6-week-old 
collie puppy. 
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Figure 11 -198 
(EA with choroidal hypoplasia and coloboma 
(gray, unfocused area) at the inferotemporal area 
(at the 5 o'clock position) of the optic nerve in 
the left eye. 

Figure 11 -200 
(EA with optic nerve coloboma, abnormally 
tortuous retinal vessels, and retinal folds. 

Figure 11 -199 
(EA with choroidal hypoplasia and large col
oboma of the optic nerve with peripapillary 
depigmentation. 

Figure 11 -201 
(EA with large coloboma of the optic nerve and 
choroida l hypoplasia. 



Figure 11 -202 
Collie with CEA with optic nerve coloboma and 
choroidal hypoplasia. The dog had reduced vision 
in this eye but, surprisingly, was not totally blind. 

ACTIVE CHORIORETINITIS 
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Figure 11 -204 
Inflammation in the retina can cause exudate 
(tan oval) that obscures the view of the tape
tum, because more light is absorbed by the 
thickened area of retina and less light is reflected 
back from the tapetum to an observer. This 
results in tapetal hypo reflectivity. 
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Figure 11 -203 
CEA with retinal nonattachment. 
(Courtesy Dr. E. Dan Wolf.) 

Figure 11 -205 
Focal areas of active chorioretinitis in the supe
rior tapetum. The focal areas are duller or grayer 
(hyporeflective) than the surrounding normal 
tapetum. 
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Figure 11 ·206 
German shepherd dog with active chorioretinitis 
resulting from aspergillosis, Chorioretinitis is vis
ible as multifocal dark areas in the tapetum. 

Figure 11 ·208 
Dog with chorioretinitis, optic neUritis, and 
areas of retinal hemorrhage resulting from coc
cidioidomycosis. 

Figure 11 ·207 
German shepherd dog with active chorioretinitis 
resulting from aspergillosis after treatment with 
itraconazole. This is the same dog as shown in 
Figure 11-206. Note the change in color of the 
lesions after treatment. 

Figure 11 ·209 
Sulfonamide-induced retinitis in a Doberman. 
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Figure 11 -211 

RIT INA 189 

Figure 11 -210 
Dog with multifocal areas of retinal edema result
ing from acute retinitis caused by distemper. 

Dog with multifocal areas of retina l edema resulting from distemper. 
Photograph on right was taken with low flash light intensity, which high
lights the lesions, compared with the brighter left-hand photograph. 
Indirect ophthalmoscopy at low light intensity improves contrast for both 
hyperreflective and hyporeflective tapetal lesions. 
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Figure 11 -212 
Dog with distemper and focal areas of retinal 
edema (arrows). 

Figure 11 -214 
Doberman with granulomatous meningoen
cephalitis (GME). Retinal and tapetal edema is 
present throughout most of the fundus. The 
dark area results from chorioretinal exudate. 

Figure 11 -213 
Fold of retinal edema superior to the optic nerve 
and retinal hemorrhage secondary to a retrobul
bar abscess. 

Figure 11 -215 
Active choroiditis and retinal effusion in a rott
weiler with episderitis and chorioretinitis. All of 
this part of the fundus is abnormal. 



Figure 11· 216 
Dog with retinal edema, choroiditis (dark areas 
in the tapetum), and retinal hemorrhage. 

Figure 11 -218 
Acute perivascular cuffing (vasculitis) caused by 
Ehrfichia canis in the non tapetum of a dog. 
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Figure 11 -217 
Miniature poodle with focal area of retinal 
edema of undetermined cause at the 10 o'clock 
position in the tapetum. 

Figure 11 -219 
Infiltrates in the nontapetal retina of dog with 
distemper virus infection. 
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Figure 11 -220 
Chronic and active chorioretinitis. Active lesions 
are gray and fuzzy; inactive, scarred lesions are 
bright white. 

Figure 11 -222 
Striate retinopathy secondary to trauma. The lin
ear gray opacities in the nontapetal fundus are 
the result of retinal edema. 

Figure 11 -221 
Puppy with focal areas of retinal edema associ
ated with distemper infection. 

Figure 11 -223 
Dog wi th chronic and active chorioretinitis. 
Areas of retinal edema and areas of depigmen
tation and hyperpigmentation are present. 



Figure 11 -224 
Active chorioretinal lesions resulting from 
Ehr/ichia infection. Multifocal areas of retinal 
edema with or without cellular infi ltrate. Some 
retinal vessels are elevated by the retinal edema. 

Figure 11 -226 
Dog with preretinal hemorrhage resulting from 
E. canis infection. 
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Figure 11 -225 
Retinal fo lds and edema resulting from 
ehrlichiosis. 

Figure 11 -227 
Dog with E. canis infection with retinal, preretinal, 
and vitreal hemorrhage in the nontapetal fundus. 



194 RETINA, CHOROID, SCLERA 

Figure 11 -228 
Dog with focal areas of retinal infiltrate and 
hemorrhage in the nontapetal fundus resulting 
from coccidioidomycosis. 

Figure 11 -230 
Large area of active chorioretinitis adjacent to 
the optic nerve in a cat that also had anterior 
uveitis of undiagnosed cause. The tapetum in 
these areas is dark; the red-pink area is retinal 
infi ltrate. 

Figure 11 -229 
Dog with focal areas of retinal infiltrates and 
hemorrhage resulting from coccidioidomycosis 
after 4 weeks of itraconazole treatment. 

Figure 11 -231 
Active chorioretinitis adjacent to the disc and in 
the superior tapetum, visible as a color change 
in these areas. 



Figure 11 -232 
Cat with mullifocal granulomatous lesions 
resulting from cryptococcosis. 
(Courtesy Dr. E. Dan Wolf.) 

Figure 11· 234 
Cat with chorioretinitis and optic neuritis result
ing from lymphosarcoma. The entire fundus 15 

abnormal. 
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Figure 11 -233 
Chorioretinitis in a cat. The entire retina is ede
matous and detached with subretinal cellular 
infiltrates. 

Figure 11 -235 
Retinal infiltrates with retinal edema and folding 
resulting from histoplasmosis in a cat. 
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Figure 11-236 
An area of flat retina l detachment (arrows) with 
folds and a choroidal granuloma occurring cen
trally in a cat with histoplasmosis. Small focal 
areas of chorioretinitis are present inferiorly. 

Figure 11 -238 
Cat with chorioretinitis involving the enti re tape
tum and optic neuritis. 

Figure 11 -237 
Cat with chorioretinitis and destruction of tape
tum resulting from feline infect ious peritonitis. 

Figure 11 -239 
Cat with chronic and active chorioretinitis asso
ciated with toxoplasmosis. The tapetum looks 
discolored and mottled, indicating active inflam
mation; the multifocal circular lesions are hyper
reflective in their centers, indicating inactive 
scars. 



Figure 11 -240 
Cat with active chorioretinitis and optic neuritis 
resulting from toxoplasmosis. 

Figure 11 -242 
Cat with active chorioretinitis resulting from 
cryptococcosis. 
(Courtesy Dr. Robert Playter.) 

Rfn.V,-l , CHOIWlO, S CHI<.-I 197 

Figure 11 -241 
Cal with retinal hemorrhage, optic nerve hem~ 
orrhage, and linear areas of retinal edema. 

Figure 11 -243 
Cat with ophthalmomyiasis (parasitic invasion of 
the eye) with retinal hemorrhage and linear 
tracks in tapetum. 
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Figure 11 · 244 
Multifocal smal l foci of inflammation and plg~ 
mentary abnormalities in the tapetal fundus of a 
cat, visible as small dark dots. 

Figure 11 ·245 
Cat with severe chorioretinitis and optic neuritis. 
The appearance of the disc is very abnormal. 

RETINAL DETACHMENT 

figure 11 ~246 
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In retinal detachment the neura l layers of the 
ret ina become separa ted from the underlying 
RPE. The retina is usually detached by exudate 
from the choroid or by the penetration of vitre~ 
ous between the retina and RPE. 

figure 11 ~247 
Dog with retina l dialysis (giant tear of the retina 
at the ora ciliaris retinae) and retina l detach~ 
ment. The retina usually stays attached at the 
optic nerve but folds over the nerve, hiding it. 
Note the presence of retinal vessels in the 
detached retina, but no retinal vessels superi orly. 
(Courtesy Dr. Robert Playter.) 



Figure 11 -248 
Giant retinal dialysis. The retina is folded over, 
obscuring the optic nerve. 

Figure 11 -250 
Giant retinal dialysis. The retina is folded over, 
obscuring the optic nerve. 
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Figure 11 -249 
A complete retinal detachment with dialysis in a 
dog. The tapetum is hyperreflective because no 
overlying retina is present to absorb light. 

Figure 11 -251 
Retinal detachment with retinal tear and retinal 
holes. 



Figure 11 -252 
Labrador retriever with peripheral retinal tear 
(arrows) after intracapsular lens removal. 

Figure 11 -254 
Flat retinal detachment in a dog with E. canis 
infection. Note the shadowing of retina l vessels. 
Also note the absence of retinal hemorrhage, 
which often accompanies the thrombocytope
nia that occurs with this disease. 

Figure 11 -253 
Dog with focal retinal detachment in the upper 
left of this photograph. A retinal vessel runs 
through the detachment and is casting a 
shadow on the tapetum. 

Figure 11 -255 
Retinoschisis (a splitting of the retina {arrows} 
that usually occurs in one of the nuctear layers) 
in a cat. 



Figure 11 ·256 
Superior bullous retinal detachment in a cat. 

Figure 11 -258 
Retinal photograph of an exophthalmic cat. The 
exophthalmia was the result of a melanoma in 
the medial orbit and caused focal retinal detach
ment, visible as retinal folds. 
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Figure 11 -257 
Leukocoria (a white pupil) resulting from a total 
retinal detachment in a cat. The gray retina 
abuts the posterior lens capsule. 
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VASCULAR DISEASE 

Figure 11 -259 
Congenita l tortuous venules. The rest of the fun
dus is normal. 

Figure 11 -261 
Vascular anomalies: preretinal venous loops 
(arrow), possible hyaloid remnants at the optic 
disk. 

Figure 11 -260 
Preretinal arteriolar loop with shadow (arrows) in 
a giant schnauzer. 

Figure 11 -262 
Lipemia retinalis in a dachshund with toxoplas
mosis. Lipemia retinalis makes blood vessels look 
pink (red blood with white lipid added). There 
are multifocal gray opacities indicative of active 
chorioretinitis. 



Figure 11 -263 
lipemia retinalis. 

Figure 11 -265 

SCLERA 

In cases of hypertensive retinopathy or bleeding 
from trauma or coagulopathies, hemorrhage 
may be seen at various levels in the retina or in 
front of the retina in the vitreous. The level of the 
hemorrhage may be determined by its appear
ance relative to retinal vessels (which are 
obscured if the hemorrhage is in the nerve fiber 
layer or the vitreous). The shape of small hem
orrhages can also indicate depth; flame-shaped 
hemorrhages tend to lie in the nerve fiber or 
plexiform layers, whereas "dot and blot"-shaped 
focal hemorrhages may be located in the nuclear 
layers. 
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Figure 11 -264 
Engorged vessels in a dog with cardiac anomaly. 

Figure 11 -266 
Retinal hemorrhage. 
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Figure 11 ·267 
Hyperviscosity syndrome in a dog, with engorged 
venules, retinal petechiae, and hemorrhage. 

Figure 11 · 269 
Retinal hemorrhage in a dog. 

Figure 11 ·268 
Retinal hemorrhage associated with a compressive 
injury to the chest in a dog. 

Figure 11 ·270 
Preretinal hemorrhage in a sheltie. 



Figure 11 -271 
External photograph of retinal detachment 
resulting from Waldstrom's macroglobulinemia. 

Figure 11 ·273 
Cat with retinal folds and retinal hemorrhage 
resulting from hypertension. 
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Figure 11 ·272 
Preretinal hemorrhage in a ca t in feline leukemia 
virus-associated anterior uveitis and anemia. 

Figure 11 · 274 
Cat with retinal edema and retina l and subretinal 
hemorrhage. 
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Figure 11 -275 
Hypertensive cat with retinal folds caused by 
subretinal serous exudate. 

Figure 11 -277 
Hypertensive cat with aneurysms (arrows), small 
petechiae, retinal degeneration, and optic atrophy. 

Figure 11 -276 
"Boxcar" lesions in the vessel of a cat with diffuse 
tapetal hyperreflectivity (retinal degeneration) 
secondary to systemic hypertension. 

Figure 11-278 
Hypertensive cat with bullous retinal detachment 
and retinal hemorrhage. 



Figure 11 -279 
Hypertension in a cat. Total retinal detachment 
and retinal and preretinal hemorrhage are 
present. 

Figure 11 -281 
External photograph of hypertensive cat with 
retina l detachment and retinal hemorrhage. 
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Figure 11 -280 
External photograph of hypertensive cat with reti
nal detachment. Retinal blood vessels usually can
not be seen clearly without an ophthalmoscope. 

Figure 11 -282 
External photograph of hypertensive cat with bul
lous retinal detachment and retinal hemorrhage. 



Figure 11· 283 
Cat with hypertension. Retinal detachment and 
hemorrhage are present. 

Figure 11 ·284 
Hypertensive cat with total bullous detachment 
and retinal hemorrhage. 

INACTIVE CHORIORETINITIS 

Figure 11 ·285 

RETINA 

RPE 
CHDAtOCAPILLARIS 

TAPETUM 

CHOROID 

SCLERA 

Retinal degeneration and atrophy. This figu re 
shows a focal lesion with localized thinning of 
the retina. The normal retina absorbs some light, 
but when its thickness is reduced less light is 
absorbed, and in the tapetal fundus more light 
entering the eye from an ophthalmoscope is 
reflected back to the observer. This results in the 
characteristic tapetal hyperreflectivity visible 
when a retinal degeneration in the tapetal fundus 
is viewed. 

Figure 11 -286 
Multifocal hyperreflective areas above the disc in 
a dog recovering from inflammatory disease. 



SCLERA 

Figure 11 -287 
Retinal atrophy. In the nontapetal fundus the RPE 
reacts to degeneration of the overlying retina 
by undergoing depigmentation, migration, and 
hyperplasia and hypertrophy of cells, with focal 
areas becoming more pigmented than the 
surroundings. Simi lar pigmentary changes are 
visible in the tapetal and nontapetal fundus. 

Figure 11 -289 
Focal chorioretinal scar of unknown cause In 

a dog. 
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Figure 11 -288 
Massive chorioret inal scarring (hyperpigmented 
areas surrounded by hyperreflective areas in the 
tapetum) and optic atrophy (disc is gray and 
demyelina ted) in a dog recovered from ehrli
chiosis. 

Figure 11-290 
Multifocal chorioretinal scars in the tapetum 
secondary to distemper vi rus in a dog. 
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Figure 11 -291 
Ophtha lmomyiasis in a dog, with focal areas of 
tapetum hyperreflectivity, color change, and 
seconda ry pigmentation. 

Figure 11 -293 
Chronic chorioretinitis in a dachshund, with 
multifocal gray-white areas (re tina l edema and 
exudate) in the nontapetum . Choroidal vessels 
are visible in some areas in which inflammation 
has been succeeded by focal retinal atrophy. 

Figure 11 -292 
Ophthalmomyiasis in the tapetum of the same 
dog as shown in Figure 11 -291. Note the hyper
reflective tracks and pigment spots. 

Figure 11 -294 
Depigmented lesions in the non tapetum of the 
same dog as in Figure 11 -293. 



Figure 11 ·295 
Multifocal white opacities in the non tapetum of 
a dog. The dog had active chorioretinitis and 
retinal detachment, which resolved with corti~ 
(asteroid treatment. Normal choroidal vascula* 
ture (pink horizontal streaks) can just be seen 
through the pigment epithelium. 

Figure 11 ·297 
Mullifocal pigmentary abnormalties and hard exu
dates in canine eye with resolving chorioretinitis. 
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Figure 11 -296 
Mullifocal white opacities in the nontapetum of 
an American cocker spaniel. The dog had active 
chorioretinitis and retinal detachment, which 
resolved with corticosteroid treatment. 

Figure 11 ·298 
Internal ophthalmomyiasis in a dog. Note the pale 
tracks in the nontapetum and scarring below 
the optic disc. 
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Figure 11 ·299 
Internal ophthalmomyiasis in the same dog as in 
Figure 11 ~298. This is a more peripheral view. 
Note the pale tracks in the nontapetum. 

Figure 11 · 301 
Multifocal chorioretinal scars in the non tapetum, 
visible as depigmented areas resulting from 
distemper vi rus infect ion in a pood le. 

Figure 11 · 300 
Vi treal fibrosis and retinal scarring in a dog. 

Figure 11 -302 
Multifocal retinal degeneration secondary to 
chorioretinitis that had been controlled with cor· 
ticosteroids. Large areas of RPE depigmentation 
are present. 



Figure 11 ·303 
Depigmentation (degenera tion) in the non tapetal 
retina of a dog with a pituitary tumor. A record
able electroretinogram was present in this eye. 

Figure 11 · 305 
Cat with ophthalmomyiasis, with inactive lesions 
from previous migrating parasite. 
(Courtesy Dr. E. Dan Wotf.) 
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Figure 11 · 304 
Chronic chorioretinit is of unknown cause in the 
nontapetum of a dachshund. The condition was 
responsive to corticosteroids. This is the same 
dog as in Figures 11-293 and 11-294, but later 
in the disease process. Depigmentation focally 
reveals choroidal vessels, underlying sclera, and 
hyperpigmentation. 

Figure 11·306 
Cat with mullifocal hyperreflective and hyperpig
men ted chorioretinal scars secondary to treated 
histoplasmosis. 
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Optic Nerve 

INTRODUCTION 

The optic nerve enters the eye through the lamina cfibrosa of the sclera. 
In cats the normal optic nerve loses its myelination as it enters the eye. 
In dogs the nerve retains some degree of myelination as it passes 
through the sclera and loses the myelin as it radiates into the nerve fiber 
layer of the retina. The shape of the optic nerve in cats is normally fairl y 
circular, whereas in dogs the extent o f myelination determines the 
shape-which may be qUite irregu la r, especia lly in some breeds. 

Lesion s of the nerve may be developmental or acquired. The most 
common developmental conditions are optic nerve h ypoplasia (aplasia 
is rare), in which the nerve leaving the eye has reduced or absent nerve 
fibers and retinal ganglion cells (resulting most often in blindness), and 
coloboma, in which a defect of fusion of the developing optic cup 
results in a deep fissure or hole in the nerve head (which may be 
abnormally large) and occasionally adjacent sclera , choroid, and retina . 
The extent of visua l impairment depends on the size of the defect. 
CoJobomas are most frequently seen in dogs with collie eye anomaly. 

Acquired lesions of the optic nerve include papil1cdema or optic 
disc edema, optic neuritis , and optic atroph y. These conditions can be 
divided by clinical appearance into those in which the disc appears 
swollen (papi lledema, disc edema, and neuriti s) and o ptic atrophy, in 
which the disc loses its myelination and vascu larity and develops a dark 
gray color. The va rious enti ties in which the disc is swollen may be 
d ifficult to differentiate clinically. 

Optic disc edema is swell ing of the optic nerve head and may be 
associated with conditions such as acute glaucoma, uveitis, and very low 
intraocular pressure after surgery or optic nerve tumors. The disc 
appears fluffi er and raised, with indistinct edges and with edema that 
radiates into the peripapillary retina. Vision mayor may not be affected, 
depending on the cause. 

Papilledema implies bilatera l edema of the o ptic nerve head seen 
in the funduscopic view. It develo ps from stasis ofaxo plasmic flow, 
often resulting from elevated cerebrospinal fluid pressure associated 



with central nervous system (eNS) tumors. The eyes retain sight unless 
central blindness occurs because of the lesion in the brain. 

Optic neuritis is inflammation of the optic nerve that may be asso
ciated with infectious diseases (e.g., distemper or cryptococcosis) or may 
be idiopathic and presumedly an autoimmune disease. The optic nerve 
head and disc appear edematous and raised with irregular indistinct bor
ders and edema that radiates into the retina. Hemorrhage may be pres
ent in the nerve and peripapillary retina or preretinal vitreous, and 
vitreal exudate may partially obscure the nerve. Optic neuritis results in 
loss of vision in the affected eye. 

Optic atrophy most commonly develops secondarily to optic neu
rit is, glaucoma, and retinal degenerations. 

Figure 12-1 Figure 12-2 
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Optic nerve hypoplasia in a Samoyed. The retina 
is severely degenerate. This extent of degenera
tion is not necessarily seen in association with 
optic nerve hypoplasia. 

Optic nerve hypoplasia In a labrador retriever 
cross-breed. 

Figure 12-3 
Optic nerve hypoplasia in a Russian wolfhound. 
(Courtesy Dr. Robert Playter.) 
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Figure 12-4 
Optic nerve hypoplasia in a pood Ie. 

Figure 12-6 
Papilledema secondary to eNS neoplasia that is 
affecting the cerebral cortex. Edema of the optic 
nerve can occur in association with mass lesions 
of the orbit or optic nerve (pressure on or in the 
nerve) or because of elevations in cerebrospinal 
fluid pressure associated with brain tumors. 

Figure 12-5 
A focal coloboma at the 10 o'clock position 
in the optic nerve of an Australian shepherd. 

Figure 12-7 
Papilledema In a poodle with a frontal lobe 
tumor. 



Figure 12-8 
Papilledema, optic nerve, and retinal hemorrhages 
secondary to ehrlichiosis and coccidioidomycosis. 

Figure 12-1 0 
Doberman with granulomatous meningoen~ 

cephalomyelitis (GME), with optic neuritis, chori
oretinitis, and retinal hemorrhage. 
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Figure 12-9 
lipemia retinalis and papilledema in a mixed
breed dog with a retrobulbar meningioma. 

Figure 12-11 
Optic neuritis with peripapillary edema and retinal 
hyperpigmentation in a cocker spaniel. 
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A 

Figure 12-12 A -8 
A, Normal optic nerve in the right eye in a Chihuahua with retrobulbar 
optic neuritis. 8, Optic neuritis in the left eye of the same dog with retro
bulbar optic neuritis. Note the pinker color (vascular hyperemia) and the 
indistinct margin of the nerve compared with the normal right eye. 

Figure 12-13 
Optic neuritis with chorioretinitis and retinal 
detachment. 

Figure 12-14 
Optic neuritis, peripapillary edema. 

B 



Figure 12-15 
Optic atrophy and retinal atrophy after proptosis 
in a lhasa apso. 

Figure 12-17 
Retinal and optic nerve atrophy secondary 
to glaucoma and Vogt-Koyanagi-Harada~l ike 

syndrome in a golden retriever. 
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Figure 12-16 
Advanced optic nerve cupping and atrophy in 
a basset hound with chronic glaucoma. 
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Orbit 

INTRODUCTION 

The conditions involving the eye and o rbit essen tiall y ca n be divided 
into those in which the eye itself is abnormally sized (e.g., microph
thalmos, phthisis bulbi, glaucoma) and those in which the position of 
the eye in the orbit is abnormal because of ei ther an increase or decrease 
in other orbi tal conten ts or a traumatic d isplacement of the eye from 
the o rbit (proptosis). Microphthalmos is a developmental condition 
often associated wi th other congenital ocular lesions that may be in her· 
ited or may result from some physical or inflammatory insult to 
the developing eye. The globe looks smaller and mo re recessed in to 
the orbit. Phthisis bulbi is a shrinking of the globe resu lting from 
reduced aqueous humor production secondary to chronic inflammation 
o r glaucoma. 

Enophthalmos is recession of lhe normally sized eye within the 
o rbit . The condition may r('su lt from loss of other ocular contents (fat) 
or from sca rring caused by inflammation. Enophthalmos is also seen as 
a component of Horner's syndrome, because of sympathetic denerva
tion of th e circumferentially arranged muscle fibers in the o rbital cone 
that help ma intain the normal position of the globe. 

Exophthalmos is a protrusion of the globe resulting from the 
presence of a space-occupying lesion in the orbit (inflammation or 
infection, neoplaSia, zygomatic saliva ry gland enlargement, vascular 
malformation, or myosi tis). 

Proptosis is usually traumatic and results in forward displacement 
of the globe from the orbit. The proptoscd globe may undergo varying 
degrees of injury-most notably, avulsion of extraocula r muscles or the 
optic ncrvc. 
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Figure 13-1 Figure 13-2 
Microphthalmia In a bl ind and deaf Austral ian 
shepherd. 

Coloboma of the iris associated with hereditary 
multiple ocular anomalies in an Australian 
shepherd. 

Figure 13· 3 
Two views of the same eye of the dog shown in Figure 13-2. This 
Australian shepherd has hereditary multiple ocular anomalies. A large 
staphyloma (arrows) is present in the peripheral fundus, with choroidal 
dysplasia (choroidal vessels not formed). The purple streak is the long 
posterior ciliary artery. 
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Figure 13-4 
A German shepherd dog with phthisis bulbi, 
apparent enophthalmos, and corneal edema 
secondary to traumatic uveitis. 

Figure 13-6 
Enophthalmos of the right eye in a Great Dane. 

Figure 13-5 
Enophthalmos In both eyes resulting from 
emaciation. 

Figure 13-7 
Dog with multiple myeloma. Exophthalmos of 
the left eye causing exposure keratitis, "red eye," 
and chemosis. 
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Figure 13·8 Figure 13-9 
Exophthalmos in the right eye in a bassett hound. "Red eye"-corneal neovascularization and 

edema in an exophthalmic globe. 

A B 
Figure 13-10 A -B 
A, Weimaraner with exophthalmos of the left eye resulting from zygomatic 
sialocele. 8, Close-up of left eye showing nictitans protrusion and chemosis. 

Figure 13-11 
Exophthalmos of the left eye with protrusion of 
nictitans resulting from orbital squamous cell 
carCInoma. 
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Figure 13-12 
Exophthalmos in bo th eyes in a young golden 
retriever with extraocular myositis. 

Figure 13-14 
Muscle fibrosis secondary to retrobulbar extraoc
ular myositis in a young golden retriever. Note 
the ventrolateral exotropia. 

Figure 13-13 
Exophthalmos in both eyes in a young golden 
retriever with extraocular myositis. 

Figure 13-15 
Exophthalmos of the right eye resulting from 
retrobulbar fibrosarcoma. Note the prolapsed 
nictitans. 
(Courtesy Dr. Nancy Bromberg.) 
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Figure 13-16 
Exophthalmos of the right eye, lateral globe 
deviation, and mydriasis resulting from optic 
nerve meningioma. 

Figure 13-18 
Traumatic proptosis with torn medial rectus 
muscle and subconjunctival hemorrhage. 

Figure 13-17 
Traumatic proptosis (corrected) resulted in sub
conjunctival hemorrhage, lateral strabismus, and 
torn medial rectus muscle. 

Figure 13-19 
Proptosed globe in a Boston terrier, with avulsion 
of at least the medial rectus muscle. 
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Figure 13-20 
Traumatic proptosis. The an imal was hit by a car 
door. Chemosis, subconjunctival hemorrhage, 
and miotic pupi l are present. 

Figure 13-22 
Neglected ocular proptosis in a kitten. 

Figure 13-21 
Severe and neglected ocular proptosis. 

Figure 13-23 
Accidental shotgun wounds of the face. The eye 
was enucleated because of uncorrectab!e dam
age to the eye. 
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Figure 13-24 
Presenting signs of Horner's syndrome (auto
nomic denervation) include a quadrad of ocular 
signs in small animals. In this cat with Horner's 
syndrome of the right eye the classic signs (MEPP) 
of miosis, enophthalmos, protrusion of the third 
eyelid, and ptosis are present. 

Figure 13-26 
Horner's syndrome (idiopathic) in an elderly 
golden retriever. Miosis, enophthalmos, ptosis, 
and protrusion of the third eyelid (MEPP) of the 
right eye are present. 

Figure 13-25 
Spaniel with Horner's syndrome affecting the 
righ t eye. Ptosis, enophthalmos, miosis, and 
protrusion of the third eyelid are evident. 
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AbYSSinian 
hyperreflectivity, 171 
laic PRA, 17 1 
optic atrophy, 171 
vascular attenuation, 171 

AClive choriorctinallcsions, £I/flicllj(/ 
infection, 193 

Active chorioretinitis, 187- 198. See also 
ROHweiler 

aspergillosis, impact. See German shepherd 
focal areas, 187 

Acute experim ental chlamydiosis. Sl'i? Cats 
Acute glaucoma . .see American cocke r spaniel; 

Dogs 
Acute perivascular cuffing (vasculi ti s), 191 
Acute retinitis, 189 
Acute uveitis, 82 
Adenocarcinoma . .see Dog upper eyelid 
Adenoma. See Dog irises; Dogs 
Advanced opti c nerve cupping, 125 
Afghan hound, immature cata ract, 103 
Ahmed valve implantation. See Basset hound 
Akita 

corneal edema, 89 
tapetal retinal folds, 179 
uveitiS, 89 

Alopecia, 88 
American cocker spa niel 

acute closed-angle glaucoma, 120 
acute gla ucoma. 120 
cherry eye, 2S 
congenitally imperforate lower nasolacrimal 

punctum, 3 1 
conjuncti vitis, 30 
corneal edema, 30, 120 
dilated pupil, 120 
ect ropion uveae, 86 
cpisclcritis, 62 
injected con junctival vessels, 120 
KCS, 30 
mucopurulent discha rge, 30 
myelinated nerve fibers. 145 
ncovascularization, 30 
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non tapetal fundus, retinal folds, 179 
peripheral corneal neovascuJarization, 120 
purulent material, relea~e, 3 1 
red eye, 86, 120 
retinal folds, 178 
uveitis, R6 

American water spaniel 
PitA, 161 
tapetal hyperreneclivily, 161 

Aniridia. See Dogs 
Ankyloblepharon, 10 

bacterial infection. See Eyelids 
Anterior cataract, focused, 99 
Anterior chamber 

ch ronic granulomatous infiltrates, 64 
fibrin clot, inferior position, 92 
frce-floating iris cyst. S£'e Boston 

terrier; Dogs 
haziness, 86 
iris cysts. Set' Irish wolfhound 
red blood cells, presence (hyphema), 83 
vitreous, sli t lamp photograph, 112 

Anterior lens capsule 
iris, swelling, 89 
pigment 

deposits, 68, 91 
presence, 89, See also Kccshound 

posterior synechiae, S9 
Tubeosls iridis, 91 
smooth contour, Change, 109 
vascularization, 94 

Anterior lens luxation, 114 . .see a/50 
Fox tNrier 

Anterior luxation, 112 
Anteriorly luxated lens, J13-J 14, 116. See also 

Golden retriever 
Ante ri or sutures . .see Immature cataract 
Ante ri or uveitis, 89. See (1150 Cats 
f\phakic crescent 

superior position, 122 
visibility, 115-116 

Aqueous, white cells (presence), 87 
Aqueous nare, presence, 89 
Aqueous hu mor, dark particulate matter, 86 



__________________________________________________________ ~l~"~)'cc: \ 229 

Arcus lipoides. See Cocker spaniel; German shepherd 
Area centra lls hyperreflectivity, 173 
Aspergillosis, impact. St'" Gcnnan shep hcrd 
Associa ted central ca taract. See Cats 
Asteroid hyalosis, 126, 127. See also Golden 

retriever 
stars, appearance, 98 

At rophy, 12S, 208 
Australian heeler 

corneal descemet ocele, 44 
corneal neovascu!arizatioll, 29 
KCS, 29 
mucopurulenl discharge, 29 

Aust ralian shepherd 
buph lhalmic right eye, 122 
cent ral anterior stromal lipid deposits, 54 
choroidal dysplasia, 221 
choroidal vessels 

formation, 221 
visibili ty, 142, 148. 150, 152 

chronic glaucoma, 122 
conjunctiva, eyelid agensis, 1 
corneal dystrophy, 54 
corneaJ edema, 122 
dermoid, 1 
dyscoria, 66 
end-on-vessels, presence, 139 
hereditary multiple ocular anomalies, 221 
heterochromia iridis, 66, 70 
iris coloboma, 66, 22 1 

nasal extension, 66, 67 
Jalerallower eyelid, eyelid agenesis, 1 
long pOSlt'rior ciliary arte ry, 221 
microphakia, 97 
microphthalmia, 221 
normal nontapetum, 147, 148, 150, 152 
normal retina, 143 

light-colored tapetum, 136 
tapetal cel1s, presence. 139 

optic nerve, focal coloboma, 216 
peripheral fundus, staphyloma (presence), 221 
retinal dysplasia, 176 
retina! folds, 176 
RPf., pigmentation, 152 
staphyloma, presence, 221 
tapetum, development, 147 
ligroid fundus, 149 
vascu larization, 122 
VKH,89 

Autoimmune cause, 13 
Autonomic denervation, 227 

B 

Bacterial blepharitis, .){!e Dogs 
Basemen t membrane defects, 36 
Basset hound 

advanced optic nerve cupping, 219 
buphthalmos, 122 

chronic glaucoma, 122,219 
corneal edema, 55 
corneal endotllelial dystrophy, SS 
cornea l erOSions, SS 
Descemet's membrane, tears, 122 
d ilated pupi l, 122 
glaucoma 

buphthalmos, 123 
glaucoma, Ahmed valve implantation, 121 
puppy, retina , 137 
red eye, 122 
~econdary lens sub luxation, 123 
vascularizatjon, 5S 

Reagle 
corneal edema, 121 
dilated pupil, 121 
o pen iridocorneal angle, 119 
primary open-angll' glaucoma, 119, 121 
red eye, 121 

Belgian shephl'rd 
color change, 183 
degenerative retinopathy, 183 
hyperpigmentation, 183 
inherited degenerative retinopa thy, 183 
tapetal fundus, circular dysplastic foci, 183 
tapetal hyperrcf1('ctivi ty, 183 

Bichon frise 
bilateral depigmentation, 18S 
cata ract surgery, 60 
Descemt'rs membrane, inclusion cyst, 60 

Bilateral cherry eye. See English bulldog 
Bilateral combined eyelid ageneSiS, 8, See also Cats 
Bilateral eosinophilic keratoconjunctivitis. See Cats 
Bilateral eyelid agenesiS. See Shorthair cat 
Bilateral FCRO. See Siamese cats 
Bilateral glaucoma. See Cats 
Bilateral hypopyon. $t.'C Dogs 
Bilatcrallower eyelid ectropion. See Dogs; 

Dogue de Bordeaux 
Uilateral macropalpebral fissure. See r ug 
Bilateral seve re entropion. Sce Shar-Pei 
Bilateral superficial ulcers. Sce Yorkshire terrier 
Hilateral upper eyelid ageneSiS. See Cats 
Bilateral uveitis, 88, 124. See (i/so Left eye 
Hleeding disorders. S('C Systemic bleeding disorders 
BlepharitiS, II, 12. See also Cats; Puppies 
Winking, 9 
Uhle-t'yed cat, thinned iris stroma, 73 
Border collie 

normal tapetu m, 140 
fed tapetal islets, 140 

Borrelia bllrgdorferi, 86 
Boston terrier 

anterior chamber, free-floating iris cyst, 74 
corneal dystrophy, S3 
cornea l edema, SS 
corneal ulcer, perforation, 4S 
diffused corneal edema, 5S 
endot helial dyst rophy, 5S 
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Boston terrier (Culllil/lled) 

immature cataract, 102, 103 
incipient anterior cortical cataract, S5 
iris sphincter atrophy, 5S 
lipid deposition, S3 
medial Cilnthus, erosiV€' squamous cell 

carcinoma, 14 
medial rectus muscle, 22S 
nasal Iimbal hemangiosarcoma, 61 
proptosed globe, 225 

Boxcar lesions, 206 
Boxcarring. See Golden retriever 
Brachycephalic breeds, facial folds (presence), 9 
Brain tumors, 216 
Briard 

CPRA, 16S 
Brucel/a collis. See Dogs 
Hulbar conjunctiva, lymphoid follicles, 20 
Bulbar surface, lymphoid follicles. See Nicti tans 
Bullous relinal detachment. See Hypertensive cat 
Buphthalmia. See Weimaraner 
Buphthalmos, 122-124. See (/150 Eyes; Shetland 

sheepdog 
inclusion. See Basset hound 

c 
Cairn terrier 

corneal edema, 123 
limbus, pigment (presence), 123 
pigmentary glaucoma, 123 
sclera, pigment (presence), 123 

Calldida species, impact, 42 
Ca nin e adenovirus infection, 85 
Cani ne herpesvirus, 176 
Cani ne progreSSive ret inal atrophy, 156- 170 
Canine SA RD, 172-173 
Canthus. See Lateral canthus 
Capsule, wrinkling, \08_ See (//80 Poodle 
Cartilage growth, abnormalities, 24 
Cataract. See Focal anterior Cortical cataracts; 

Immature catar<lCt; Incipient cataracts; 
Peripheral vacuolar cataracts 

association. See High enzyme-linked 
immunosorbent assay ti ter 

poodle trauma uveitis, 86 
surgery. See Dogs 

Cataractous lens, 113-1 14 
Cat corneas 

cellular infiltrate, 41 
dendritic ulcer, 38 
foreign body, 47 
neovascularization,41 
perforation,4S 
sequestrum. 52-53 
ulceration, 46 

Cat irises 
cyst, 7S 
feline leukemia virus (positive test), 90 

major arterial circle, 6S 
prolapse, 46 

Cat left eyes 
bilateral eyelid agenesis. See Shorlhair cat 
conjunctival lymphosarcoma, 23 
epiphora, 31 

Cat nictitans 
cellular infillra le, 4 1 
eosinophilic infiltrate, 26 
lymphocytic infiltrate, 26 
neovascularization,4 1 

Cats 
active chorioretinitis, 196-197 
acute experimental chlamycliosis, 19 
advanced taurine deficiency, 175 
area centralis 

hyperreflective zone, 174 
hyperrefiectivity, 173 

attellllilted relinal vessels, presence, 170 
bilateral combined eyelid agenesis, 8 
bilateral eosi nophilic keratoconjunctivitis, 40 
bilateral glaucoma, 124 
blepharitis, 41 
blood vessels 

diameter, decrease, 171 
disappearance, 170, 171 

chorioretinitis, 195-198 
chronic Jow-grade ante rior uveitiS, 91 
chronic perforated descemetocele, 46 
chronic uveitis, 91 
ciliary adenoma, 80 
Cilia ry body cyst, 75 
corneal scarring, 40 
corneal ulcer, 36 
diffuse iris melanoma, 79,80, 119 
dilated pupils, 124 
drainage angle pigmentation, 

goniophotograph, 80 
en tropion, 8 
eosinophilic conjunctivitis, 20 
eosinophilic keratitis, 41 
epithelium, loose edges, 36 
equatorial vacuoles, 110 
exposure keratitis, 124 
focal idiopathic uveitis, 91 
herpesvirus. See Feline herpesvirus 
hyper reflective tapetum, presence, 170, 173 
hypertension, 206-208 
incipient cataracts, 110, 116 
incipient suture line cataract, 110 
iridocorneal angle, diffuse iris melanoma 

(extension), 79 
iris-to-cornea PPM, 69 
iris- Io-lens PPM, associated central cataract, 69 
keratic preCipitates, 83, 92 
lower eyelid 

ent ropion, 7, 53 
trichiasis, 7 

lymphosarcoma, 92 
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Cats (Continllcd) 

medial canthus, mast ceIJ tumor, 16 
multifocal granulomatous lesions, 195 
mliitifocal hyperpigmen ted chorioret inal 

scars, 213 
IlHlltifocal hyperrefleclive sca rs, 213 
nevus, 76 
normal fundus, 153-156 
ophthalmomyiasis, 2 13 
optic nerve 

active chorioretinitis, 194 
oval hyperreflective chorioretinal scar, 175 
tapetum, su rrounding, 153 

optic neuritis, 195, J 98 
pigmented iridocorneal angle, 119 
PPMs, 70 
PRA, 170 
preretinal hemorrhage, 205 
pupillary margin, thinned iris, 73 
pupil margin, iris cysts, 75 
retinal degeneration, 170- 171 
retinal fo lds, 205 
retinal hemorrhage, 197,205 
retinal thinning, 173 
right eye, bilateral upper eyelid agenesis, 2 

postoperative view, 2 
sequestrum, 52 
Slibluxated lens, 116 
subreti nal hemorrhage, 205 
superficial corneal ulcer, 35 
su perficial non healing corneal ulcer, 36 
superior bullous retinal detachment, 201 
tapetal color, 153 
tapetal hyperreflectivit y, presence, 170, 171 
taurine deficiency, 174 
trichiasis, 8 
uveitis, 89-93 

Ca t ulcers 
corneal neovaswlarization, impact, 46 

CEA. See Collie eye anomaly 
Cellular infiltrates, 193. See also Cat corneas; 

Cat nictitans; Pembroke Welsh corgi 
Central nervous system (CNS) 

neoplaSia, 216 
tumors, 2 14 

Central PRA (C PRA), 165. See also Briard 
Cephalexin, treatm ent, 14. See also Oral 

ccphalexin 
Chemosis, 18,20,222,226. See al.w Conjunctivitis 
Cherry eye. See American cocker spaniel; Dogs; 

English bulldog; Third eyelid 
Chihuah ua 

corneal endothelial dystrophy, slit lamp 
photograph, 56 

corneal epi theli um, fluid-filled lacunae, 56 
left eye, optic neuritis (retrobulbar optic 

neuritis),218 
right eye, optic nerve (retrobulbar optic 

neuririts), 2 J 8 

Chlamydia1 infection, 20 
Choriocapillaris layer. See Retina l pigment 

epithelium 
Chorioretinal scarring, 209 
Chorioretinitis, 9 1, 2 11, 218. See also Active 

chorioretinitiS; Chronic chorioreti ni tis; 
Inactive chorioretinitis 

ViSibility, 188 
Choroid, black dots, 130 
Cho roidal depigmentation. See Springer spaniel 
Choroidal hypoplasia, J 83. See also Collie eye 

anomaly; Hight eye; Shetland sheepdog 
Choroidal pigment , 132 
Choroidal vessels, 136 

presence. See Poodle 
tiger stripes, 150 
viSibility, 151, 153. Sec also Australian shepherd; 

Fundus; Miniature longhaircd dachshund; 
Siberian husky 

Chow chow 
bilateral lower eyelid entropion, 7 
bilateral upper eyelid entropion, 7 
lower eyelid entropion, 6 
secondary pig mentary keratitis, 6 
upper eyelid entropion, 6 

Chronic chorioretiniti S, 192. Se(' also Dachshund 
Chronic corneal ulce r 

g ranulation, 5 
neovascularization, 5 

Chronic glaucoma, 123, J 25 
Ch ron ic granulomatous infiltrates. See Collies 
Chronic KCS, 28, 44. See also Lhasa apso 

close-up. See Pug 
Chronic superficial keratitis. See Pan nus 
Chronic ulceration, 52 
Ch ronic uveitis, 94. See also Cats; Golden retriever 
Ciliary adenoma. See Ca ts 
Cil iary body adenoma. See Dogs 
Ciliary body cyst. See Cats 
Ciliary cleft, 95 
Ciliary epithelium, non pigmented cyst. See Dogs 
Ciliary processes. See Stretched cili<lty processes 
Cilium, stoutness, 3 
Closed iridocorneal angle, J 19 
Coagulaopath ies, 203 
COCddioidmycoSiS, impact, 194. See also Dogs 

optic neuriti s, 2 17 
Cocker spaniel 

arcus Iipoides, 57 
ca rly PRA, 160 
ectropion uveae. See American cocker spaniel 
hypothyroidism, 57 
incipient cortical opaCity, 103 
peripapillary edema, 2 17 
peripllera J ta petal hyperreflectivity, 160 
pigment proliferation, focal areas, 166 
posterior cortical o pacities, 103 
PRA, 166 
red eye. Sec American cocker spa niel 



232 i NDEX 
------------------------------------------------

Cocker spaniel (COllti IIllCd) 
ret; nal hyperpigmentation, 21 7 
RPE depigmentation, 166 
uveitis. SC!' American cocker spaniel 
vascular attenuation, 160 

Collie eye anomaly (CEA), 183-187 
choroidal hypoplasia, 184-186 
impact. See Shelland sheepdog 
nontapetum, retinal folds, 185 
optic nerve coloboma, 1 M6-1 87 
peripapillary depigmentation, 186 
retinal folds, 185 
retinal nonattaci1ment, 187 

Collies 
iris, obscuration, 78 
NGE,64 
normal nontapetum. See Merle collie 
normal tapetum. See Border collie 
sclera/eyelids/cornea, chronic granulomatous 

infiltrates, 64 
Coloboma, 66, 185, 214. See also Aust ralian 

shepherd; Lens; Optic disc 
iris dilator muscle, invo lvement, 67 

Color dilute coat, 145 
Commensals, I I 
Congenitally imperforate lower nasolacrimal 

punctum. See American cocker span iel 
Congenital tortuous venules, 202 
Conjunctiva, 17. See also Edematous conjunctiva; 

Injected conjunctiva 
dennoids, 17 
eyelid agenesis. See Australian shepherd 
pygmy rattbnake bite. SI'£' Dogs 
redness/swelling, 44 

Conjunctival cyst. See Dogs 
Conjunctival dermoid. See Young dog 
Conjunctival edema. See Springer spaniel 
Conjunctival hemangioma. See Dogs 
Conjunctival hemorrhage, 225 
Conjunctival infiltrates, 92 
Conjunctival lymphosarcoma. See Cat left eyes 
Conju nctival rnelanocytoma. See Labrador retriever 
Conjunctival papilloma. See Lhasa apso 
Conjunctival sac, thelazia. See Dogs 
Conj unctival surface, pigmented papilla. See 

Golden retriever 
Conjunctival swelling, 18 
Conjunctivitis, 20. See also Mucoid conjunctivitis 

chemosis, 18 
petechia, 18 

Cornea, 34 
deep laceration, penetration, 48 
dendritic ulcer. See Cat corneas 
endot helial surface, 83 
facial folds, impact. See Peki ngese 
hair 

contact, 2 
existence, 68 

inferior aspect, 83 

infiltration, 40 
laceration. See Perforating corneal laceration 
linear opacity, 86 
lower eyelid hair, contact, 6 
mucopurulent discharge, adherence, 28 
pigment, pres('nce, 2 
PPM. See Cats 

Corneal degeneration. See Dogs; Mixed-breed dog 
sli t lamp photograph 

lipid infiltrates, 57 
neovascularizatioll,57 

Corneal dermoids, 17. See (liso Dachshund 
hairs, inclusion, 35 

Corneal descemetocele. See Australian heeler; 
Poin ter 

Corneal drying, impact, 35 
Corneal dystrophy, 3. See also Boston terrier 

bilateral diseases, 53 
Corneal edema, 85, 87, 89, 105. See (llsl) Akita; 

Boston terri er; Diffuse corneal edema; Focal 
corneal edema; Greyhound; Secondary 
corneal edema; Shih Tzu; Spri nger spaniel 

association . See Episcleritis 
inferonasal ex tension, 91 
presence, 42, 44-45, 123 

Corneal endothelia l dys trophy. See Chihuahuil 
Corneal endothelial pump, inflamma ti on 

(i n terference),86 
Corneal endothelium, keratic precipitates. 

See German shepherd 
Corneal injury, 61 
Corneal lipid infiltrate. See Dogs 
Corneal lubrication, absence, 35 
Corneal neovascularization, 8, 85, 89, 12L Sec also 

Australian heeler; Dogs; Shetland sheepdog 
foreign body, impact, 47 
impact. See Cat ulcers 
presence, 29, 45,123 

Corneal pathologic problems, 3 
Corneal perforation. See Cat corneas; Dogs 
Corneal pigmentation. See Pug 
Corneal scar 

ante ri or synechiae, 48 
cataract, 48 

Corneal scarring, 28, 51. See (I/SO Cats 
Corneal stro ma, 43. See also Siberian husky 

lipid infi lt ration, 57 
Corneal surface, mucopurulent discharge 

(ad herence), 29 
Corneal ulceration,S, 39 
Corneal uicers, 3, 4. See also Cats; Deep corneal 

ulcer; Melting corneal ulcer; Nonhealing 
corneal u lcer 

granulation. See Chronic corneal ulce r 
neovasculariza tion. See Chronic corneal ulcer 
perforation. See Boston terrier 

healing, 46 
uvea protrusion , 44 

Corneal vascula rization, absence, 37 
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Corncoconjunctival transposition. Sec 

Half-thickness corneoconjunctival grafts 
healing, 48·49 

Cortex, liquefaction, lOS. Set' also Kccshound 
nucleus, v isibility, 108 

Corticosteroids 
preparation, 21 
response, 2 13 
treatment, 41 

CPRA. See Central PRA 
Cryosu rgcry, usage, 3 
Cryptococcosis, 195, 197 
Cyst. See Boston terrier; Dogs 

tapetal reflex, transillumination, 74 

I) 

[).lcllS!lund 
chronic chorioretinitis, 210 
cornea l degenerati on, sli t lamp photograph, 57 
corneal dermOid, 3S 
depigmented lesions. 210 
li pemia retinil lis. 202 
n ontapctum, chro n ic chorioreti n iU s, 213 
normal retina. See Yfiniature longhaired 

dilch shund 
toxop lasmosis, 202 

Dacryocy'>lili s. See Weimaraner 
Dalmatian, no rmal tapelal-non tapetal 

junctio n, 139 
Deep corneal ulcer, 42 
Degenerative reti nopathies. 135 
Dendritic ulcer. See Cats 
Depigmentation . See Skin 

areas, 192 
Dernllltitis. See Germiln short ha ired crossbreed 
Dermoid , I . 17. See also Austm lian shepherd 

hairs, incl usion . See Corneal dermoid 
Descemetocele. See Cat s; Dogs; Poi nter 
Descemct 's membrane. 42 

tears. 123 
Di abetes melli tus. See Dogs 
Diffuse corneal edema, 59, 86 
Diffuse Iris lTle lilnoma. Set' Cat s; Si<IJl1ese cats 
Diffuse posterior catarilcts, 100 
Dililted pupi l, 123. See also America n cocker 

spilniel: Cats 
presence, 120 

/)iro(i'"ri{l. See Eyes 
Distemper 

impact, 189 
infecti on, 192 
virus, 212 

Distichia. S('I! (lIsa Dog upper eyelid ; Eyelids; 
Peki ngese; Sai nt Bernard 

emergence. See Meibomian gland 
Di stichiasis, 3 
Doberman pi nscher 

GME, 190,217 

iris-Io-Jens PPM, 68 
PHPV, 126 
PI ITVL, 126 
sulfonamide-induced retinitis, 188 

Dog iri ses 
aclt' l loma, 79 
dark-colored iris, 143 
nevu s, 72, 76 
tUlllor, 79 

Dog lower eyelid 
entropion, 7 
imperforate punctum, 31 

Dog nontapetulll, 143- 152, 191 
chocolate-brown colof, 145 
mult i focal white opacities, 2 11 
reddish -brown color, 146 
",hemal ie diagram, 143 

Dogs 
acu te gtaucorna, 120 
acu te optic nerve edema, ! 25 
aniridia, 65 
anterior chamber, frec -floating iris cyst, 74 
anterio r corneal stromal spicu les. 59 
bacterial blepharitis, II , 13 
bilateral h ypopyon, 87 
bilateral lower eyelid ect ropion, 8 
i3mcella all/is, 83 
ca rdiac anomaly, engorged vessels, 203 
ca taract, post -surgery patien ts, III 
ca tMart surgery, 84 

hypopyon, 87 
cherry eye. 26 
cliest, com pressive in jury, 204 
ci li ary body adenoma, 77 
ciliary epit helium. no npigment ed cyst, 73 
colo r change, 210 
con junctiva, pygmy rat11esnake bite. 20 
con junctival cyst , 22 
conju nctival hemangioma, 22 
conjunctival sac, thelazia, 21 
cornea l degeneration, 58-59 
corneal edema, 120 
corn ea l lipid infiltrate, 64 
corneal neovasculariza tion, S9 
dark-brown nontapetum, 144 
descemetocele, -42-43 
diabetes mellitus, 100 
di~temper, 190, 209 

virus infcction , 191 
disti r hia, 3 
engorged wllules, 204 
episclc rit is,64 
extinguished electroretinogram, 172 
eye lid , papilloma, 15 
flat retinal detachment , 200 
focil! retinal detachment, 200 
follicular con junctivitis, 26 
hair loss, 13 
henlOrrhilge, 194, 20-1 
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Dogs (Col/till/ led) 

hypermature cataract, 109 
hypertensive retinopathy, 100 
hyperviscosity syndromc, 200l 
hyphema,84 
inflammatory disease, recovery, 208 
internal ophlhalmomyiasis, 21 J -212 
intrastromal corneal hemorrhage, 59 
iridal swelling, Sol 
leukemia, 87 
limbal melanoma, 61 
lipid-laden opacitil's, 127 
lymphosarcoma, 87 
rllultifocal depigmen tation, 211 
multiple myeloma, 222 
nevus, 76 
nontapetal rei ina 

depigmentation, 213 
infiltrates, 191 

normal fundus, 129 
normal iridocorneal angle, 118-1 19 
normal nontapeturll, 143-152 
normal tapetum, 129 
optic neuritiS, 188 
peripapillary edema, 125 
pupil 

distortion, 77 
margin, multifocal iris cysts, 74 

red eye, 77 
retinal dialysis, 198 
retinal edema 

focal areas, 190 
rllultifoca! areas, 189 

retinal hemorrhage, 204 
coccidioidmycosis, impact, 188 

retinal infiltrates, focal areas, 194 
retinal patchier, 204 
right eye, corneal performiltion, 45 
sclera, vascular tumor, 63 
secondary pigmentation, 2 10 
superior nontapetuJll, diffuse mottling, 144 
swelling, 13 
tapetum hyperreflectivity, focal areas, 2 10 
tortuous retinal venu]{'s, 144 
uveal melanoma. 78 
uveitis, 83 
V-shaped upper eyelid, 6 

Dogue de Bordeaux, bilate ral lower eyelid 
ectropion, 8 

Dog upper eyelid 
adenocarcinoma, 15 
dlstichia, 3 
Illcibomian gland adenoma, 15 

Dorsal conjunctiva. dermoid. See Siamese cats 
Dot and blot-sha ped focal hemorrhage s, 203 
Drainage angle, 78, 94 

pigmentation, goniophotograph. See Cats 
Dyscoria, 66. See also Australian shepherd 

posterior synech iae, impact, 93 

E 

Edopic cilium 
impClcl,5 
presence, 4 

Ectropion. 8. Set' also Dogue de Bordeaux; 
Saint Bernard 

uVeal', 77, 85. See also .American cocker spaniel 
Edema, 39, 121. Sce also Corneal edema 
Edematous conjunctiva, 19 
[I"lid,itl callis (E. rallis), 191, 193 
Ehrlic/,ill infect ion. See Active chorioretinal leSions 
Ehrlichiosis, 193 
Electrocpilation, usag<', 3 
End-on capi llaries. See Normal retina 
End-on vessels, presence. Sec' Australian shepherd 
Endothelial kerati c preCipitates, 90, 91 
Endothelial pigmentation. Sec English pointer 
End-stage PRA .• 172, t 73 
Engl ish bulldog 

adult, Cherry eye, 25 
facial fold, 26 
lymphoid follicular enlargement, 26 
medial entropion, 26 
puppy, bilateral cherry eye, 25 

Engl ish cocker spaniel 
icterus, 22 
immune-mediated hemolytic anemia, 22 

English pointer 
at rophic disc, 169 
endothelial pigmentation, 60 
PRA, 169 
subalbionotic fundus, attenuated retinal 

vessels, 1 69 
Enophthalmos. 220. See a1so Genllan shepherd; 

Great Dane 
Entropion, 5. See also Cats; Dog lower eyelid 

absence, 8 
Enucleated eye, histopathology, 79 
Eosinophil, high numbers, 40 
Eosinophilic conjunctivitis. See Cats 
Eosinophilic infil trate. See Cat nictitans 
f.osinophilic keratitis. See Cats 
Epiphora, 19. See (Ilso Cat lert eyes; Golden retriever 
f.piscleritis. 63. See a/so American cocker span iel; 

Dogs; Rotrweile r 
corneal edema, association, 62 
impact. See Red eye 
ncovascularization , associat iOll, 63 

Epithelial defect, arborizing, 38 
Epithelial inclusion cyst, 61 
Epithelium 

loose lip, indolent ulcer, 38 
loose tags, 38 
tags, 37 

Erosive squamous cell carcinoma. See Boston terrier 
Erythema. See External narcs; Eyelids 
Exophthalmia, 222 
Exophthalmic cat, retinal photograph, 201 
Exophthalmic globe, edema, 223 
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Exopht halmos, 220 
Exposure keratitis, 222. See also Ca ts; Shetland 

sheepdog 
Ex ternal nares, erythema, 89 
Exudate, 187, 198 
Eyelid, J 

agt>nc~is. Sct' Australian sheph er<t; Cats; 
Upper eyel ids 

an kylobJepha roJl, bacterial infection, 10 
conjunctiva , lymphoid follicles, 20 
dist ichia. See Upper eyelids 
erythema, 89 
malformations, 8 
margins,S 

dermOid, t 7 
distichia, 3 

melanoma, 16 
mucocutaneous juncti on, thi ckening/ 

erythema/erosion, 11 
mllcopu rulent d ischarge, adh erence, 28, 29 
papilloma. See Dogs 
protrusion,S 

Eyes 

F 

anomaly. Sel' Collie eye anomaly 
antibioti c, application, lO 
bilateral uveitis. See Left eye 
bleeding, causes, 128 
buphthalmos, 89 
poliOSiS. See Left eye 
seconda ry glaucoma. See Left eye 
subadult Dirofilaria organism, 87 
uveiti s. See Left eye 

Face, shotgun wou nds, 226 
Facia l fo lds. Sel' English bulldog 

impacl. See PekingesE' 
presence. See Brachycephalic breeds 

FCRD. Sl't! Feline central retinal degenera t ion 
Feline cen t ral retinal degeneTiltion (FCRD), 

t 73- 175. See a/so Siamese cats 
lesions, (73 

Feline herpesvirus 
conjunctivitis, 18 
in fect io n, 18, 38 

keratitis, multi focal areas, olO 
kerat itis, 39, 46 
keratoconjunctivitis, 40 
polymerase chain reaction testing, positive 

result, 41 
Feli ne infectious peritoniti s (FIP), 93, 196 

uveitiS, 93 
Feline leukemia virus, 205 

infection, 92 
positive test, 92, 93. See also Cat irises 

Feli ne panleukopenia virus, 176 
Feli ne PRA, 170-171 
Fibrils. See White fibrils 

Fibrin dot , inferior position. See Ant erior chamber 
Fi brin clot, staini ng, olS 
Fibrin plug, visibility, 45 
Fibrovascular iridal membranes, 94 
Fibrovascular membranes, 94 
Field-trial Labrador retriever, retinal dysplasia, 180 
FI P. Sec Feline infecti ous peritoni ti s 
Flasll reflection, 127 
F1u oTe<;cein dye 

staining, 35-38, 43-olS 
uptake,S I 

usage, 31 
Focal anterior cortical cataracts, 98 
j:ocal cho rioretinal scar, 209 
Focal corneal edema, II] 
Focal gray keratic precipitates, 95 
Focal idiopathic uveitis. See Cats 
Focal poste rior synechia. See Fox terrier 
I:oc<l l retinal detachment, 201 
Focal retinal folds, 177 
FOC,ll tapetal hyperreflectivity. See Poodle 
Foll icul ar conillllct ivitis. See Dogs 
Fox terrier 

anterior lens luxation, 11 5 
atten uated vessels, 173 
foca l posterio r synechia, 112 
lens subluxation , 112 
opt iC atrophy, 173 
retinal dysplasia, 178 
SARD, 173 

Freckle. Sec Nevus 
h('e-floating iris cyst . Sec Boston terrier; Dogs 
Frosted gla ss appearance. See Nudear sclerosis 
Fundus. See Dogs; German sho rt haired poi nter; 

G 

Juven ile fundus; Red fundus; Stl balbi notic 
fundus; Tapetal fundus 

choroidal vessels, visibil ity, 15 1 
no rmally pigmented tapetal area, cross-section, 

130 
vi<;;bility, J IS 

German shepherd 
active chorioreti n it is, aspergillosis (impact), 188 
arcus lipoides, S6 
atypical pannus, 26, 27 
catara (.-t , L 10 
cellular infil trate, 26 
corneal edema, 222 
corneal endot helium, keratic preCipitates, 110 
corneal pigmentation , SO 
enophthalmos, 222 
granulati o n ti ssue, presence, 49 
hypothyroidism, 56 
lens-i nd uced uveit is, 110 
leSio ns, asymmetry, SO 
mature cataract, I IO 
neovascularization , presence, 0.19 
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German shepherd (Colltill/led) 
nictitans 

anterior surf3l.:c, melanoma, 27 
gland, cyst, 27 

palpebral surface, plant seed foreign uody, 27 
pannus, 49-5 1 
perilimbal arcus lipoides, S6 
ph th isis bulbi, 222 
posterior synechiae, 110 
traumatic uveitis, 222 

Getman shorthaired crossbreed 
dermatitis, 13 
staphylococcal blepharitis, 13 

German shorthaired pointer 
fundus, 146 
lower eyelids, lateral entropion,S 
nasolacrimal duct cyst, 32 
nontapetulll, RPE, 146 
normal fundus, 132 
optic nerve myelination, 132 
upper eyelids, lateral entropion,S 

Ghost vessels. Set' Miniature longhaired dachshund 
presence. See Pug 

Giant retinal dialysis, 199 
Giant schnauzer, preretinal arteriolar loops, 202 
Glaucoma, 79, 220. See also Golden ret riever; 

Left eye; Poodle; Secondary gla ucoma 
buphthalmos, inclusion . See BlI sse t hound 

Gliosis, 158 
Globe, retraction,S 
GME. Sl'e Granulo matous meningoencephalitis 
Golden ret riever 

lInteriorly luxated lens, 114 
asteroid hyalosis, 127 
cen tral corneal edema, 114 
chronic uveitis, 89 
epiphora, 31 
exophthalmos, 224 
extingu ished electroreti nogram, 172 
ext raocul ar myositis, 224 
I lorner's syndrome, 227 
imperforate lower nasolacrimal punctum, 31 
interpa lpebral fissure, superficial corneal 

opaCification, 34 
nictitans gland adenocarcinoma, 33 
normal retina, yellow-orange tapetum, 132 
optic nerve atrophy, 2 19 
]}Qsterior V-suture cataract , 99 
PRA, 159 
puppy. bilateral blepharitis, I ] 
retinal atrophy, 219 
retinal dysplasia, 178 
retinal vessels, boxcarring, 159 
retrobulbar extraocular muscle myositis, 224 
SA itO, 172-173 
secondary glaucoma, 89 
tapetal hyperreflectivity, 159 
tapetum, multifocal circular areas, 178 
upper eyelid 

conjunct ival surface, pigmented papilla. 4 
tricbi.lsis, 10 

ventrolateral exotropia, 224 
vessel attenuati on, I S9 
VKH -l ike syndrome. 2 19 

Gordon setter 
PRA, 158 
retinal blood vessels, attenuation, 158 
tapetal hyperrenectivity, 158 

Granulation,S. See also Chron ic corneal ulcer 
Granulomatous meningoencephalitis (GME), 190. 

See also Doberman pinscher 
Great Dane, enoph thalmos, 222 
Greyhound 

H 

corneal edema, 86 
normal nontapetum, 146 
pannus. 5 1 
RPE, pigmen t (absence), 146 
uveitiS, 86 

Hair loss. See Dogs 
Iialf-thickness corneoconjunctival grafts, 48 
Hematoxylin·eosi n [H&EJ stain, 176 
Hemorrhage, presence, 203 
Herpesvirus 

conjunctivitis. See Feline herpesvirus 
infection. See Feline herpesvirus 
keratitis. See Feline herpesvirus 

Heterochromia, 153. See aiso Siberian husky 
iridis, 66, 70, 71. See also Australian shepherd 

High en1..~'me·linked immunosorbcn t assay liter, 
cata ract (association), 86 

lI istoplasmosis, 195, 213 
Horner's syndrome, 8 1. See also Golden retriever; 

Spaniel 
signs, 227 

Husky 
posterior V-suture cataract. See Siberian husky 
trauma-induced uveitis, 82 

Il yaloid artery. 126 
Ilyaloid remnants, 202 

attachment. See Posterior lens capsule 
lIypermature cataract, 59, 106, 108. See a/so Dogs; 

Poodle 
lens liquefaction, 106 
slit lamp photograph. See Liquefied 

hypcrmat ure cata ract 
Hyperpigmentation, areas, 192 
Hyperplasia, 165 
Hyperreflcctivc tapetal lesions, 189 
Hyperreflective tracks, 210 
Hypertensive cat 

aneurysms, 206 
bullous ret ina l detachment , 206, 207 
externa l photograph, 207 
o ptic atrophy, 206 
retinal degeneration, 206 
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Hypertensive cat (Contillllcd) 
retinal detachment, 207 
retinal folds, 206 
retinal hemorrhage, 206-208 
small petechiae, 206 
to ta l bullous detachment, 208 

J Iypertensive retinopathy. See Dogs 
cases, 203 

Hyperviscosity syndrome. See Dogs 
Hyphema, 83, 128. See also Anterior chamber; 

Dogs 
presence, 48 

Hypopyon, 87. See (llsu Dog~ 
presence, 42 

Hyporeflective tapetal lesions, 189 

I 

[cterus. See English cocker spaniel 
Immature cataract, 74, 102, 104. See also Afghan 

hound; Boston terrier; Miniature poodle; 
Miniature schnauzer; Siberian husky 

anterior sutures, 91 
anterior V-shaped sutures, prominence, 105 

Immune-mediated hemolytic anemia. See English 
coc]..:er spaniel 

Immune-mediated thrombocytopenia, 21 
Imperforate lower nasolacrimal punctum. See 

Golden retriever 
Imperforate punctum. See Dog lower eyelid 
Imuran, treatment, 64 
Inactive chorioretinitis, 208-213 
InCipient anterior cataracts. See Standard poodle 
IncipiE'llt anterior cortical cataracts. See Boston 

terrier 
Incipient anterior opacities. See Cocker spaniel 
Incipient cataracts, 98 

vacuoles, 100 
Incipient cortical cataract. See Labrador retriever 
In cipient posterior polar V-suture cataract. 

See Rottweiler 
Incipient suture line cataracts. See Cats 
Incipient-to-immature ca taract. See Miniature 

poodle 
Indirect ophthalmoscopy, 189 
Inherited cataract , dilation, 82 
Inherited retinal degeneration, 208 
Injected conjunctiva, 19, 122 
Internal ophthalmomyiasis. See Dogs 
Interpalpebral fissure, superficial corneal 

opacification. See Golden retriever; Puppies 
Intraocular lens (JOL), 112 

haptics, 111 
usage, 111 

Intraocular neoplasia. See RottweiJer 
Intraocular pressure 

chronic insidious rise, 79 
60 mm Hg, 12J 

Intraocular tumor, 128 

Intrastromal corneal hemorrhage. See Dogs 
Intumescent diabetic cataract, 106 
Iridal blood vessel, dilation, 82 
Iridal swelling. See Dogs 
Iridocorneal angle, I1 7, Sf/, also Beagle; Closed 

iridocorneal angle; Dogs 
diffuse iris melanoma, extension. Sec Cats 

Iriododialysis,95 
Irises. See $uba lbinotic iris 

atrophy, 39 
bomb(., 86, 94 
coloboma, 66. See also Australian 

shep lwrd 
color change, 90. Sec (11050 Left eye; 

Itight eye 
cyst. See Cat irises; Dog irises; Irish wolfhound 
dilator muscle 

atrophy, 72, 73 
involvement. See Coloboma 

distortion, 77 
major arterial circle. SCI' Cats 
melanomas, 74, 77. See (1150 Cats 

visibility, gonioscopy (usage), 78 
nevus. See Dog irises 
obscuration. See Collies 
pigmentation, 59 
sphincter atrophy. See Boston terrier; 

Shetland sheepdog 
sphincter muscle atrophy, 72 
stroma. See Blue-eyed cat 
surface, 76 
swelling (iritis), 82, 85. See (/150 Anterior lens 

capsule; I'it bull 
traumatic separation, 95 
tumor. See Dog irises 

I fish setter 
glial proliferations, 158 
optic atrophy, 158 
peripheral tapetum, 157 
rod-cone dysplaSia type 1, 157-158 
tapetal hyperreflectivity, 1 S7 -158 
vessel 

attenuation, 157 
thinning, 158 

Irish wolfhound 
anterior chamber, iris cysts, 74 
pupillary margin, iris cysts, 74 

IriS-la-cornea PPM. See Cats 
IriS-to-iris capsule, 68 
Iris-to-iri s PPM, 68 
Iris-to-lens PPM, 67, 68. See (liso Doberman 

pinscher 
associated central cataract. See Cats 

Itraconazo]e, treatment, 188, 194 

J 
Juvenile fundus, 137, 143, 147 

presence, 157 
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K 

KCS. See Keratoconjunctivitis sicca 
Keeshound 

anterior lens capsule, pigment (presence), 107 
cortex, liquefaction, 107 
morgagnian cataract, 107 

Keratic preCipitates, 83, 93. Sce al.~o Cats; 
Endothelial keratic precipitates; Focal gr'IY 
keratic precipitates 

Keratitis, 9. Sec also Feline herpesvirus 
multifocal areas. See Feline herpesvirus 

Keratoconjunctivitis siccil (KCS), 25, 28·29. See also 
American cockl'r spaniel; Australian heeler; 
Chronic KCS; Shih Tzu; Siberian husky; 
Springer spaniel 

Keratopathy. See Lipid keratopalhy 
Kittens 

L 

lipemia, 69 
lipemic iridal vessels, 69 
lipoprotein lipase deficiency, 69 
patent PPMs, 69 

Labrador retriever 
cataract, 96, 158 
ciliary adenocarcinoma, 78 
conjunt:tival melanocytoma, 23 
geographic retinal dysplasia, 180, 181 

vascular loops, 18] 
hyperreflective tapetum, 158 
incipient cortical cataract, 104 
limbal melanoma, 61 
microphakia, 96 
nontapetum, 145 

depigmentation, 166 
hyperpigmentation, 166 
retinal dysplasia, Circular area, ]~l 

normal retina, 131 
optic nerve hypoplasia, 215 
peripheral retinal tear, post intracapsular lens 

removal, 200 
peripheral tapetum, hyperreflectivity, 159 
posterior polar V-suture cataract, 99 
PRA, 15~- 1 59, 166 
puppy 

inheri ted chondrodysplaSia, 180 
multiple ocular anomalies, 180 

retinal dysplaSia, 181. See also Field-trial 
Labrador retriever 

circular area, 181 
superior, 180 

tapetal reflection, 158 
upper eyelid distichium, 4 
vessel attenuation, 159 
zonules, nasal extension, 96 

Lacrimal system, 28 
Lacrimal tissue removal, surgery 

failure, 32 

Lacrimation, 4 
increase, 11 

Lateral canthus, involvement, 2 
Lateral lower eyeJid, eyelid agenesiS. See Aust ralian 

shepherd 
Lateral strabismus, 225 
Left eye 

bilateral eyelid ageneSiS . Sce Short hair cat 
bilateral uveitis, 88 
exophthalmia, 223 
exophthalmos, 225 
iris color Change, 90 
lateral globe deviation, 225 
midriasis, 225 
poliOSiS, 88 
secondary glaucoma, 88, R9 
uveitis, 89 

Lens. See Luxated lens 
coloboma, 97 
displacement, 116 
equator, broken zonules, 115 
fibers 

meeting, lOS 
separati on, anterior V-shaped sutures, 106 

introduction, 96 
lux'ltion. :>a' Anterior lens lUXation; 

Mixed-breed dog 
protein, leakage, 105, 109 
subluxation, 78. See also Fox terrier 

Lens capsule 
pigment deposits . Sec Anterior lens 

capsule 
PPM remnants, 68 

Lens-induced uveitis, 59, lOS, 109. See also 
German shepherd 

LeSiOns, red-stained, 39 
Leukemia. Sce Dogs 
Lhasa apso 

chronic KCS, 29 
conjunct ival papilloma, 22 
optic atrophy, 219 
periocular dermatitis, 29 
proptosis, 219 
retinal atrophy, 219 
upper eyelid, sebaceous adenoma, 14 

Limbal melanoma. See Dogs; Labrador 
retriever 

Limbal (scleral) staphyloma, 95 
Linear opacity, 68 
Lipemia. Sce Kittens 

retinal is. Sce Dachshund 
Lipemic iridal vessels, 69 
Lipid degeneration, 56 
Lipid infiltrates. Sec Shetland sheepdog 
Lipid keratopa thy, 74. Sec alsu Siamese cats 
Lipids, corneal deposit, 51 
Lipofuscin, foci, 165 
Lipoprotein lipase defiCiency. See Kittens 
Liquefied hypermature cataract, slit lamp 

photog raph, 108 
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Lower eyelids 
distichia, 4 
ectropion. See also Saint Bernard 
entropion, 6. See IIlso Cats; Chow chow; Dogs; 

German shorthaired pointer; Shar-Pei; 
Shorthair cat 

eros ion, squamous cell carcinoma impact. Sec 
White cat 

hair, contact. S('e Cornea 
trichiasis. See Cats 

Luxated lens, 112. See (/Iso Anteriorly 
luxated lens 

Lymphocytic infiltrate. See Cat nictitans 
Lymphocytic-plasmacytic corneal infiltrate, 49 
Lymphoid follicles. See Bulbar conjunctiva; Eyelids; 

Nictitans 
Lymphoid follicu lar enlargement. See English 

bulldog 
Lymphosarcoma, 91, 195. See also Cats; Dogs 
Lysine, treat ment. See Oral lysine 

Major arterial circle. See Cat iris 
Malcleveloped retina, geographic areas, 176 
Mastiff 

bullous retinal detachments, 182 
hemorrhage, 182 

ventral gravitation, 182 
multifocal retinal detachment, 182 
non tapetum, retina! dysplaSia, J 82 
retinal dysplasia, 182 

Mature cataract, 105. See IIlso German shepherd; 
Saint Bernard 

presence, 2 
Medial can thus 

cartilage, T-piece, 24 
erosive squamous cell carcinoma. See Boston terrier 
malignant melanoma, IS 
mast cell tumor. See Cats 
nasolacrimal duct cyst. See Te rrier 

Medial entropion. Sce English bulldog; Pug 
Medial rectus muscle. See Boston terrier 
Media! trichiasis, 59 
Meibomian gland 

abscess, 12 
adenoma. Sce Dog upper eyelid 
distichium, emergence, 4 

Meibomianilis, 12 
Melanoma, 201. See also German shepherd; Iris; 

Standard poodle 
diagnosis, 76 
distent ion, 78 

Melting ('Orneal ulcer, 42 
Membrana nictitans. See Third eyelid 
MEllI'. See Miosis enophthalmos protrusion of the 

third eyelid ptos is 
Merle collie, normal nontapetum, 149 
Microphakia. See Australian shepherd; Labrador 

retriever 

Microphthalmos, 220 
Migrating epitheliuTll, adherence, 36 
Milk supplement, impact. See Nuclear cataract 
Miniature longhaired dachshund 

advanced PRA, 161, 167 
choroidal vessels, visibility, 142 
disc, myelin loss, 161 
ghost vessel, 167 
normal retinas, 142 
pigment clumping, 167 
PRA, 161 
reti nal vascular attenuation, 161 
RPE depigmentation, 167 
tapetal hyperreflectivity, presence, 161 
tapet um, development, 142 
vessel atten uation, 161 

Miniature poodle 
immature cataract, 102 
incipiC'nt-to-immaturl' cataract, 104 
ret inal edema, focal <Hea, 191 

Miniature schnauzer 
equatorial fundus, PRA, 162 
immature cataract , 103 
PRA, 162 
vascular attenuation, visibility, 162 

Miosis, 81 
presence, 89 

Miosis enophthalmos protrusion of the third 
eyelid ptosis (MEPP), 227 

Miotic pupil, 226 
Mixed·breed dog 

corneal degeneration, 513 
depigmentation, 167 
hyperpigmentation, 167 
lens luxation, 114 
lipemia retinalis, 217 
mineralization, occurrence, 58 
non tapetum 

depigmentat ion, 169, 170 
hyperpigmentation , 170 

papilledema, 217 
PRA, 167, 169, 170 
retinal a rterioles, caliber variations, 164 
retinal degeneration, 164 
retrobulbar meningioma, 217 
secondary glaucoma, 114 
staphylococcal blepharitis, 14 
tapetum, yellow color (pa tchy 

variability), 164 
Morgagnian cataract, 107. See a'-~() 

Keeshound 
slit lamp photog raph, 10 7 

Mucocutaneous junction 
thickening/erythema/erosion. Sec Eyelids 

Mucocutaneous junction depigmentation 
(vitiligo), 89 

Mucoid conjunct ivitis, 20 
Mucoid d ischarge, II, 19 
Mucopurulent d ischarge. See Australian heeler; 

Shih Tzu; Springer spaniel 



240 hf)n 
~~------------------------------------

adherence. See Cornea; Corneal surface; Eyelids; 
Pekingesc 

Mucopurulent ocular dischargc, 18 
Mucous disch:lrgc, increase, 28 
Multifocal choriorcl"inal ~cars, 209. See ill~() 

Nontapcturn 
Multifocal coniuncti val petechial', 2 1 
Multifoc,11 cutaneous draining tracts. See 

Weimaraner 
Multifocal hyperreflective aft'as, 208 
Multifocal iris cysts. Sl'e Dogs 
t>.lultifocal retinal hemorrhage. S£'e Poodle 
Myelinated nerVl' fibers. St.'e American cocker spani€'1 

N 

Nasal keratiti s. See Pug 
t\'asal limbal hemangiosarcoma. See Bo~tol1 terrier 
Nasolacrimal duct 

cyst. See Germa n shorthaired pointer; Terrier 
sca rring. See Young cats 

i'\ecrotic stroma, 52 
Neovascularlzation, S, 28, 85. See (llw Chron ic 

corneal ulcer; Corneal neova~cularization 
association. St'e Episclerit is 
360 degree~, pre~ence, 46 
presellce, 89 

Nevus (freckle), 76. See also Ca ts; Dog irises; Dogs 
ectropion uveae, 77 

NGE. See Nod ular granulomatous episclerokeratitis 
Nictitan s. )ee Ca ts; Snolled n ict ilans 

an terior surface 
follicular conjunctivitis, 20 
plaque, 26 

bulbar surface, lymphoid follicles, 19 
elevation, 27 
gtands 

adenocarcinoma. See Golden ret ri ever 
cyst. See German shepherd 

Night blindness, 156 
Nodular granulomatous ('pisderokeratitis (NGE), 

64. See (//~u Collie 
Nonhcaling corneal ulcer, 36, 39 
Nonhealing superficial corneal ulcer, 37 
Nonhealing superficialu1cer, 37 
N"onhealing ulcer, 4, 38 
;\Ion pigmented cy~t. See Dogs 
;'>Jontapctal fundus, 165. Set' also TigrOid 

non tapetal fundus 
linear gray opacities, 192 
HPE, reaction, 209 
vitre<ll hemorrhage, 193 

Nontapetu ll1 . See Dog nontapetull1 
depigmenta tion. See Mixed-breed dog 
multifoc(ll chorioretinal scars, 2 12 
multifocal white opacities. Set' Dogs 
retina, choroidal vessels (visibilit)'), 149 
tracks, 21 I 

Normal fundus, 202. See also Cats; Dogs; German 
shorthaired )Xlinter 

Normal nOlltapetum. See Australian shepherd; 
t)ogs; Greyhound; Siberian husky 

Norma l retina, 130-143. See also Australian 
shepherd; Labrador retriever; Springer 
spaniel 

arterioles, 134 
dbc, pigmented con us, 13.1 
end-on capillaries, 130l 
gray tapetal color, 136 
non tapetal junction, 133 
optic disk, odd myelination, IJj 
optic nerve vessels, prominence, 134 
physiologic cup, visibility, 133 
pigmented conus, presence, 135 
schematiC, 157 
speckled tapetum, 131 
sllperior fUlldu~, tapetum islet\ (presence), 14 1 
ta petal is1ch, presence, 14 I 
tapetal junction, 133 
tapetal-nontapetal junction, 135 
tapetum 

variable color, l3-l 
visibility, lolO 

white tapetum, 140 
yellow-orange tapetum. See Golden retriever 
yellow- red tapetum, 132 

Nuclear catar,lCt, milk su pplement (impact), 100 
Nuclear sclerosis, 72, 97-98, 104. See also Poodle 

frosted glass appearance, 97 

o 
Ocular anoma lies, 66 
Ocular irritation, 5 
Ocular proptOSiS, neglect, 226 
Ocular tumors, 83 
Old English sheepdog, persistent hyalOid 

remnant, 126 
Ophthalmia IleOllatOrul1l, 10 
Ophthalmomyiasis, 210. See (liso Cat~; Dogs 
Optic atro phy, 209, 215. See (/I<;() Abyssinian; Fox 

terrier; Hypertensive cat; Irish setter; Springer 
spaniel; Tibetan terrier 

Optic disc 
colobomas, 183 
myellination, 130 

Optic nerve, 214, 217 
atrophy, 125 
choroidal hypoplasia. Sec Right eye 
coloboll1,l. See Collie eye anomaly 
cupping. See Advanced optic nerV(' cu pping; 

Basset hound 
hemorrhage, 197 
hypoplasia. See Labrador ret riever; Poodle; 

Russian wolfhound; Samoyed 
meningioma, 225 
obscuring, 199 
retinal edema, 190 
tapetum, nerve (su rrounding). See Cats 
vessels, prominence. See Normal retina 
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Optic neuri tis, 215, 2 18. See ii/SO Celt s 
Optic papilla, 214 
Ora ciliari<; retinae, 198 
Oral cephalexin, treatment, 12 
Oral lysine, treatment, -i0 
Orbit, 220. See Cl/~() Pug 

p 

Pannus (chronic superficial keratitiS), 26. Set' aiso 
German shepherd; Greyhound; Pembroke 
WtIsh corgi 

occu rrence, 5 1 
Papilledema, 216-2 t 7 
Patent PPMs. See Kittens 
Pekingese 

cornea 
facilll folds , impact, 9 
mucopurulent discharge, adherence, 60 

corneal epithelium, superficial pigment 
(infiltration), 60 

KCS, 60 
nasal fold trichi<lsiS, 60 
pigmentary keratitis, 9 

Pekingese, distichiasis, 3 
Pembroke Welsh corgi 

cellular infiltrates, 52 
neovascu la rization, temporal quadrant, 52 
pannus, 52 

Perforating corneal laceration 
ca t scratch, impact, 48 
slit lamp photogrllph, 48 

Perilimbal <lrcus lipoides. Sl'e German shepherd 
Periocular dermatitis. See Lhasa apso 
Periocular erythema, 20 
Peripapillary edema, 218 
Peripheral corneal ncovascularizat ion. See 

American cocker spaniel 
Periph<'Tai equatorial vacuoles, 100 
Peripheral retina, thinning, 135 
Pcripheral retinal tear. See Labrador retriever 
t'eripher,11 tapetal hyperreflcctivity. Se(' Cocker 

spaniel 
Peripherlll vacuolar cata racts, 98 
Persistent hyaloid rcmnant. See Old English 

sheepdog 
Persistent hyperplast ic primary vit reous (PHPV), 

126-127. Sec also Doberman pinscher: Pointer 
Persistent hyperplastic tunica vasculosa lentis 

(PIITVL), 126-127. See also Doberman; Pointer 
Persistent pupillary membrane (PPM), 67, 68. See 

also Cats; Iris-to,iris PPM; Iris-to-Iens PPM; 
Kittens 

decrea\e, 69 
remnants. See Lens capsule 

Petechill (e). See Con junctivitis; Hypertensive cat; 
Multifocal conjunc tival petechiae 

Phacoemulsification, usage, 111 
Photoreceptor dysplasias, 176 

PIII'V. See Persistent hyperplastic primary vitreous 
Phthisis bulbi, 220 
PJ-ITVL Sce Persi<;tcnt hyperplastic tunica vasculosa 

1t~lltis 
Pigmentary kera ti t is, 59. Set' aho Pekingese 
Pigmentation, 9 

increase, 39, 77 
reduction, 70 

riglll~nt deposits. See Anterior lens capsu le 
Pigmented iridacarneal angle. See Cats 
Pigment spots, 210 
Pit bull 

iris, swelling, 82 
uveitis, 82 

Pla num nasa Ie, 88 
PMM/'I.. See PolymethYlllethacr}'latc 
Pointer 

cataracts, 127 
corneal descemetocele, -i3 
endothelial pigmentation. See English pointer 
intralenticular hemorrhage, 127 
normal fundus. S('c German shorthdired pointer 
PHPV, 127 
PIIlVL, 127 

Poliosis . .x'f Left eye 
Polymerase chain reliction testing, positive result. 

See Feline herpesviru.'. 
Polymcthymethacrylate (l'MMA), I II 
Poodle 

lInterior sutu re lines, prominence, 104 
atrophiC opt ic nerve, 163 
capsule, wrinkling, 107 
choroidal vessels, presence, 168 
depigmen t,llion, 167 

foc i, attenua tion, 168 
focal depigmentlltion, 168 
fOCil1 tapetal hyperrenectivity, 163 
glaucoma, 109 
hyperma ture cataract, 107, 109 
hyperplgmentation, 167, 168 
hyperreflcctive tapetum, 162 
immature cataract, 104. Set' {liso Miniature 

poodle 
multifOGl1 ret inal hemorrhage, 167 
nontapetum RPE, depigmentation, 168 
nuclear sclerosis, 1U4 
optic nerve 

head, myelin loss, 163 
hypoplasia, 216 

papilledema, 2 16 
p('ripapi llary depigmentation , 162 
peripheral tapetum, segmen tal 

hyperreflectivit y, 163 
PRA, IO-i, 162-163, 167- 168 
!'ReD-I, 163 
retinal arterioles, loss, 162 
retinal detachment , 109 
retinal veins, attenuation, 162 
tapet al fundus 
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Poodle (Col/lillliell) 
central hyperreflt'1.."tivity (presence), 162 
peripapillary hyperreflectivity (presence), 162 

trauma uveitis. See Cataract 
uveal melanoma. See Standard poodle 
vascular attenuation, 163 
vasculilf loss, 168 
whi te foci, presence, 168 

Portuguese water spa niel 
choroida l vesse ls, presence, 169 
diffuse hypcrreflcct ivity, presence, 164 
hyperpigmentat ion, small fOCi, 169 
PRA, 164, 169 

Posterior capsular opacity, 127 
Posterior cataracts. See Diffuse posterior cataracts 
Posterior cortical cataracts. See Standard poodle 
Posterior cortical opacity, 127. See also Cocker 

Sp,l n iel 
Posterior lens capsule 

gray retina, 201 
hyalOid remnant, attachment, 126 

Poste riorly luxated lens, 115, 116. See also 5har-Pei 
Posteriorly subluxated lenses, 124 
Posterior polar V-suture ca taract. See Labrador 

ret riever 
Posterior synechiae, 86, 89. See also Anterior lens 

capsule 
360-degrcc, 94 
impact. Sce Dyscoria 
t rauma, secondary, 93 

Posterior V-suture cataract. See Siberian husky 
feathering, 99 

Postnucleation lacrimal cyst, 32 
I'RA. See Progressive retinal atrophy 
PRCD-1. See Progressive rod-cone degeneration-l 
Prednisone, treatment, 12, 14, 64 
Preretinal arteriolar loops. See Giant schnauzer 
Preretinal hemorrhage. See Cats; Sheltie 
Preretill(ll venOliS loops, 202 
Progressive reti nal atrophy (PRA), 135, 156, 208. 

See (/Iso American water spaniel; Cocker 
spaniel; Feline PRA; Golder re t riever; Gordon 
setter; Labrador ret riever; Poodle; Port uguese 
water spaniel; Pug 

advanced. St'e Minia ture longhaired dachshund; 
Springer spaniel; l1betan terrier 

equatorial fundus. See Miniature schnauzer 
impact. See Retinas 

Progressive rod-cone degeneration- l (PRCD 1), 
163. See also Poodle 

ProptosiS, 220. See also Lhasa apso 
Pseudodiphtheritic membrane formation, ·18 
Ptosis. See Miosis enophthalmos protrusion of the 

third eyelid ptosis 
Pug 

attenuated retinal vessels, visibility. 159 
bilateral rnacropalpebraJ fissure, 9 
chronic KC5, c!ose.up, 30 
corneal pigmentation, 30 

ghost vessels, presence, 166 
medial entropion, 8 
nasal keratitis, 8 
Ilontapetum 

depigmentation, 166 
hyperpigmentation, 166 

pigmentation, 8 
PJ{A, 159, 166 
scarring, 30 
shallow orbit, 9 
trichiasis, 8 

Pupil 
dilation, 91 
distortion, 77. See also Dogs 
margin, lIS 

iris cysts. See Cats 
multifocal iris cysts. See Dogs 

Pupillary margin 
ir i ~ cysts, 106. See also Irish wolfhound 
thinned iris. See Cats 

Puppies 
bilateral blepharitis. See Golden retriever 
eyelids 

fUSing, 10 
opening, 11 

interpalpebral fissure, superficial corneal 
o pacification, 34 

upper eyelid, blepharitiS (focal area), I I 
Pus, drainage, 10 

R 

Red cells, settling, 84 
Red eye, 82, 105, 114, 12 1-123. See al.~o American 

cocker spaniel; Dogs 
corneal neovascularization, 223 
episclerit is, impact, 62 
presence, 42, 89,120,222 

Red fundus, 146 
Red reflex, 110 
Re tinal atrophy, 209. See aho Cani ne progressive 

reti nal atrophy 
Retina l blood vessels, blood, 125 
Retinal degeneration, 170, 175, 208. See also 

lIypertensive cat; Mixed-breed dog 
schematiC, 165 

Retinal detachment, 83, 109, 128, 198-20 1,218. 
See (/150 Poodle 

area, 196 
Wal dstrom's macroglobulinemia, impact, 205 

Ret inal dialysis. See Dogs; Gi ant retinal dialysis 
Retinal dysplaS ia, 176-183. See also Austrill ia n 

shepherd; Fox terrier; Mastiff; Springer spaniel 
histopa thologic specimen, 176 
superio r. See Labrador retriever 

Retinal edema 
focal areas, 192 
linear areas, 197 

Reti nal effusion. See Rottweiler 
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Retinal folds, 176-179, 193,201. See also Akita; 
American cocker spaniel; Austra lian shepherd; 
Foca~ retinal folds; Golden retriever; Springer 
spanIel 

Ret inal hemorrhage, 190·191 , 203, 217. S('e (/ I~o 
Cats 

(,.·occidioidmycosis (impact). Set' Dogs 
Retinal holes, 199 
Retinal hypl'rpigmel1talion. See Cocker spaniel 
Retinal infiltrate, 194 
Helinai nonattachmcnts/dctachments, 176, IS3 
Retinal pigment epithelium (R ilE), 129-130,198 

cell hypertrophy, 165 
choriocapillaris layer, 136 
depigm.el~tation , 2 12. See (i/so Cocker spaniel; 

MIniature longhaired dachshund; 
Rottweiler 

clys troph),. 165 
pigment, 139 

absence, 138 
sparseness, 139 

pigmentation, 139, 142. Slte (lIsa Superior fundus 
response, 165 

Retinal tears, 109, 199 
Retinal thinning, 104 
Retinal vascular attenuation. See Miniature 

longhaired dachshund 
Retinal vessels, 203 

boxcarring. See Golden retriever 
presence, 198 

Retinas, 129. See (Ilso Normal retina 
inflammation, 187 
inner limiting membrane, 140 
PRA, impact, 157 

Retinopathies, 165 
Retinoschisis, 200 
Retrobulbar abscess, 190 
Right eye 

exophthalmia, 223 
exophthalmos, 224 
iris color change, 90 
optic nerve, choroidal hypoplasia, 184 
prolapse nictitans, 224 
secondary gl aucoma, 124 

Rod-cone dysplasia type I. See Irish setter 
Rose bengal, staining, 39 
Rottweiler 

active chorOiditis, 190 
chorioretinitis, 190 
episcleritis, 190 
incipient posterior polar V-su ture cataract 100 
intraocular neoplasia, 84 ' 
nontapetul11, pigmen tation (increase), 167 
PRA, 167 
retinal effusion, 190 
RPE depigmentation, 167 

Rough collie, CEA, 183 
RPE. See Retinal pigment epithelium 
Rub~oSiS iridis. See Anterior lens capsule 
RUSSian wolfhound , Optic nerve hypoplasia, 215 

s 
Saint Bernard 

distichia, 110 
ect ropion, 110 
mature cataract, 110 

Saint Bernard,. lower eyelid (ect ropion), 9 
Samoyed, opllc nerve hypoplasia, 215 
Sllrcoma. See Lymphosarcoma; Traumatic sarcoma 
Sclera, 62 

nodul.1f swelling, 63 
vasndar tUllIor. Sf't' Dogs 

Scleral staphyloma. See Limbal staphyloma 
Scleral vessels, 122 
Scrolled niclitans, Z4-ZS 
Secondary corneal edema, 92 
Secondary glaucoma, 94, 109. See (Ilso Golden 

retriever; Left eye; Mixed-breed dog; 
Right eye 

presence, I 16 
Secondary lens subluxation. See Basset hound 
Secondary pigmentary keratitis. See Chow chow 
Sha r-Pci 

bilateral severe entropion , 6 
lower eyeliej en t ropion, 7 
posteriorly luxated lens, 115 
upper eyelid entropion, 7 

Sheltic, preretinal hemorrhage, 204 
Shetland Sheepdog. See also Lipid degeneration 

buphthalmos, 123 
CEA, impact , 183 
choroid.:ll hypoplasia, 184 
corneal neovascularizalion, S4 
crossbreed 

hypothyrOidism, 58 
periHmbal corneal degenerati o n, 58 

exposure keratitis, 123 
inherited corneal dystrophy, 54 
iris sphincter atrophy, 56 
lipid degeneration, S6 
lipid infiltrates, 54 
multiple myeloma, ocular involvement 123 
stromal lipid dystrophy, 54 . 

Shih Tzu 
corneal edema, 29 
KCS, 29 
mucopurulcnt discharge, 29 
vascularization, 29 

Shorlhair cat 
left eye, bilateral eyelid agencsis, 2 
lower eyelid en tropion, 36 
Jlcovascularizatioll,36 

Siamese cats 
bilatt'ral FCR!), 174 
diffuse iris melanoma, 80 
dorsal conjunctiva, dermOid, 17 
hyperrenectivity, symmetric b,mds, 174 
lipid ke ratopathy, 56 

Siamese-type fundus, 155 
tapetal cells, 155 
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Siberian husky 

choroidal vessels, visibility, 15 1 
cornea 

mucoid discharge, adherenn', 30 
plant material foreign body, 46 

torneal stroma, 53 
corneal vascularization, 30 
eyelids, mucoid discharge (adhere nce), 30 
fund ic renex, 147 
immature cataract, 102 
KCS 30 , 
normal nontapctum, 147 
subalbinolic iris, 150 

Skin 
depigmentation (vitiligo) , 88 
graft ing, 2 

Spaniel, I lorner's syndrome, 227 
Speclded tapetal cells, 140 
Sphintter m\lsc!e atrophy. See Iris 
Springer spaniel 

advanced PRA, 160 
choroidal depigmentation, 182 
conjunctival injection, 30 
corneal edema, 30 
KCS, 30 
mucopurulent discharge, 30 
non tapetal fundus, retinal folds, 177 
normal relina , 13 1 
optiC atro phy, 160 
retinal dysplasia, 182 
superficial neovascularizalion, 30 
tapetal fundus, retinal folds, 177 
tapetal hyperreflectivity, 160 
tapetum 

absence, 182 
changes, 160 

vessel attenuation, 160 
Squamous cell carcinoma, impact, 223. 

See White cat 
Stand,lT(l poodle 

incipien t anterior cataracts, 99 
posterior cortical cata racts, 99 
uveal melanoma, 78 

Staphylococcal blepharitis. Sl'f.' Gennan shorthaired 
crossbreed; Mixed-breed dog 

Stretched Cil iary processes, 97 
Striate retinopathy, 192 
Stroma. See Corneal stroma; Necrotic st roma 

presence, 42 
Stromal dystrophies, S3 
Stromal lipid dystrophies. See Shetland sheepdog 
Stromal lipid dystrophy. See Shet land sheepdog 
Subadult Dirofilaria organism. See Eyes 
Subalbinotic fundus, 110, 149 

choroidal vessels, I S5 
Subalbinotic iris, 70, 71 
Subconjunctival hemorrhage, 225, 226. See also 

Traumatic subconjunctival hemorrhage 
Subconjunctival plaque, 21 
Subluxatcd lens. See Cats 

Subretinal sero us exudate, impact, 206 
Sudden acquired retinal degeneration (SARD), 172. 

See also Canine SARD; Fox terrier; Golden 
retriever 

Superficial corneal opacification. See Golden 
ret riever; Puppies 

Supe rfiCial corneal ulcer. See Ca ts 
healing, 36 

Superficial neovascuiari zation. See Springer spaniel 
Superior fundus , RPE pigmentation, 139 
Superior non tapetum, diffuse mottling. See Dogs 
Superior tapetum, 187 
Suture lines, formation, 105 
Symblepharon, 19. See al~o Young cats 
Synchysis sci ntiUans, 126 
SynereSiS, 126 
SystemiC bleeding disorders, 83 
Systemic clotting disorders, 128 
Systemic hypert ension , 206 

T 

Tapetal cells. See Speckled tapetal cell s 
islets, 151 

Tapetal color, 140 
Tapetal fundus, 147 

inflammation, multifocal small foci, 19R 
pigmentary abnormalities, 198 
reflectance, reduct ion , 176 

Tapetal hyperreflectivity. See America n water 
spaniel; Belgian shepherd; Cocker spaniel; 
Golden retriever; Gordon setter; Springer 
spaniel; Tibetan terrier 

presence. See Miniature long haired dachshund 
Tapetal hypoplasia, 138 
Tapetal hyporeflect ivity, 187 
Tapetal islets, 147 
Tapetal-nontapetal junct ion, 139. Sec (liso 

Dalmatian; NorTTlal retina 
scalloping, 139 

Tapetal reflex, 42 
brightness, 104 
transillumination. See Cyst 

Tapetum, 13 1. See also Dogs 
destruction , 196 
linear tracks, 197 
multifoC<ll ci rcu lar areas, 178 
presence, 142 
retinal folds, 178- 179 
spar~eness, 153 
thinning, \38 

Tapetum hyperreflect ivity, focal areas. Sec Dogs 
Taurine deficiency. See Cats 
Tear porphyrins, 52 
Tear staining, 20. See (liso Young cats 
Terrier. See Boston terrier; Yorkshire terrier 

lens subluxation. See fox terrier 
pigmentary glaucoma. St'e Cairn terrier 
PRA. Sce Tibetan terrier 
right medial canthus, nasolacrimal duct cyst, 32 
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Thelazia. See Dogs 
Thinned iris. See Cots 

stroma. See Blue-eyed cat 
Third eyelid (membrana nict itans) 

cherry ey~ (scrolled ca.TH lage/prolapsed gland), 
24. See also American cock~r spaniel; 
English bulldog 

conjunctiva, bulbar surface, 2S 
manual repositioning, 25 

Thrombocytopenia. See Immune-mediated 
t hrombocytopenia 

Tibetan terrier 
advanced PRA, 164, 16S 
arteriolar attenuation, 169 
choroid, depigmenta t ion, 169 
Optic <ltrophy, 164 
PRA, 164, 169 
ridging (striping), choroidal vessels (impacI), 

165 
tapetal hyperrenectivi ty, 164, 165 
thinned retina, 165 
vascular attenuation, 164 
vessel a ttenuation, 164 

Tigroid fundus. See Australian shepherd 
Tigroid non tapetal fundus, 148 
Topical dexamethasone, response, 41, 51 
Topical t rifl uridirll', response, 41 
Torn medial rectus muscle, 225 
ToxoplasmOSiS, 196. See also Dachshund 
Trauma, 83,192 

bleeding, 203 
Trauma-induced uveitis. Sce Huskv 
Traumatic proptosis, 225, 226 • 
Traumatic sarcoma, 94 
Traumatic subconjunct ival hemorrhage, 21 
Trichiasis, 8 . See also Cats; Golden retriever; Medial 

trich iaSis; Pug 
Trifluridine, t rea tment, 40 

u 
Ulceration. See Chronic ulcerat ion 
Ulcer stains, 42-.t3 
Upper eyelids 

ageneSiS, 2 
copperhead snake bite, 42 
distichia, 4. See abo Dog upper eyelid; Labrador 

retriever 
entropion. See Chow chow; Ge rmall shorthaired 

pOinter; Shar-Pei 
poor conformation, 6 
sebaceous adenoma. Sec Lhasa apso 

Upper respiratory tract infection, 18 
Uvea, introduction, 65 
Uveal melanoma. See Dogs; Standard poodle 
Uveitis, 77, 81, 85. St'e also Acute uveitis· Akita· , , 

American cocker spaniel; Dogs; Greyhound; 
Husky; Left eye; Pit bull 

presence, 89 

v 
Vacuoles. See Incipient cataracts; Peripheral 

equatorial vacuoles 
Vascular anomalies, 202 
Vascular disease, 202-208 
Vascularization, 39. See also An terior lens capsule; 

Neovascularization; Shih Tzu 
Vascu litis, 83, 128. See aiso Acute perivascula r 

cuffing 
Vitamin E deficiencies, 165 
Vitiligo_ See Mucocutaneous junction 

depigmentation; Skin 
VitreaJ exudate, 91 
Vitreal fibrosiS, 212 
Vitreal hemorrhage, 128 
Vitreous, 126 
VKI L See Vogt- Koyanagi-J-larada 
Vogt- Koyanagi-Harada (VK H) <;yndrome, 88, 125. 

See also Australian shepherd 
VKH-like syndrome. See Golden retriever 

w 
Waldstrom's macroglobulinemia, impact. See 

Retinal detachment 
Weimaraner 

bupht ha lmia, presence, 122 
chronic glaucoma, 122 
dacryocystitis, 32 
ex ophthalmos, 22.3 
lacrimal puncta, pus drainage, 33 
mu ltifocal cutaneous draining tracts, 32 
tapetal reflex, J 36 

White cat, lower eyelid erosion (squamous cell 
carcinoma im pact), 16 

White fibrils, 112 
White foci, presence. See PoodJe 

v 
Yorkshire terrier, bilateral superficial ulcers, 35 
Young cats 

feline herpesvirus infection, 19 
nasolacrimal duct, scarring, 19 
symblepharon, 19 
tear staining, 19 

Young dog, conjunctival dermOid, 17 

z 
Zonules, 96. See also Lens 

na,~al extension. See Lahrador retriever 
Zygomatic sialocele, impact, 223 
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