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Abstract : A 14-year-old neutered-male Shih-Tzu was referred for glaucoma and hyphema accompanied by systemic
hypertension. After topical corticosteroid and antiglaucoma medications, the left eye (OS) progressed phthisically, but
ocular hypertension redevelop one-year-and-seven-months later. Suspected limbal melanoma developed in peripheral
cornea/limbal sclera with heavily pigmented cornea OS. Ultrasound biomicroscopy and ocular ultrasonography
differentiated ciliary body origin-heterogeneous mass from limbal mass. Persistent hyphema and pigmented cornea might
obscure intraocular lesion and advanced diagnostic methods played a crucial role. Unlike the generally benign limbal
melanoma, aggressive treatment was recommended for uveal tumor. Histopathology of enucleated OS confirmed
malignant uveal melanoma with chronic hypertensive vasculopathy.
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Introduction

Limbal melanomas are relatively common in dogs. Origi-

nating from the melanocytes in the tissue near the limbus,

they often invade cornea and rarely, sclera. Generally benign,

they commonly grow outward and protrude into the globe

surface, but could sometimes penetrate the sclera and invade

iris or ciliary body, in which case, they are often difficult to

be differentiated from melanomas originating from the ante-

rior uvea (uveal melanoma) [7].

Unlike limbal melanomas, intraocular tumors are relatively

uncommon in dogs. Among the primary intraocular neoplasms

in dogs, melanocytic neoplasias, or melanomas, are the most

common and often arise into the anterior uvea, originating

from iris or ciliary body. Uveal melanomas are typically clas-

sified into benign (benign melanocytoma) and malignant

(malignant melanoma) [2,4,9]. This paper describes a case of

canine malignant anterior uveal melanoma masked by recur-

rent hyphema resulting from systemic hypertension, which has

not been diagnosed until the tumor extended to the limbus.

Case Report

A 14-year-old Shih-Tzu was referred for hyphema and

glaucoma of the left eye (OS). The dog had been treated for

glaucoma for two months at the referring hospital where

ultrasound biomicroscopy (UBM) performed then showed an

open ciliary cleft in the right eye (OD) and partially closed in

OS. The OS was buphthalmic and not visual. B-mode ocular

ultrasonography revealed partial retinal detachment OS. The

fundus imaging revealed retinal hemorrhage OU which is

likely due to hypertensive retinopathy because the systolic

blood pressure was 160 mmHg.

By the time the dog was referred to our animal hospital

(Fig 1), the glaucoma was medically controlled with timolol

maleate 0.5% TID (Timoptic®, Santen, Korea), dorzolamide

2% TID (Trusopt®, Santen, Korea), and latanoprost 0.005%

BID (Xalatan®, Pfizer, Belgium). For the systemic hyperten-

sion, amlodipine besylate 0.1 mg/kg q24h PO (Norvasc®,

Pfizer, China) was prescribed, and prednisolone acetate 1%

SID (Pred Forte®, Allergan, Korea) was also topically medi-

cated to address uveitis OS. Blood pressure measured while

the dog was comfortably held by the owner was 155 mmHg.

The OD was normotensive (13 mmHg as measured by Ton-
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Fig 1. Initial presentation. (A and C) The right eye. (B and D)

The left eye. Slit lamp biomicroscopy showed a buphthalmic

eye accompanied by hyphema, moderate hyperemia, and cor-

neal pigmentation in the left eye.
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Fig 2. Ocular appearances and the images of ocular ultrasonography and ultrasound biomicroscopy (UBM). (A) The left eye (OS) two

months later. Hyphema increased and ocular hypertension redeveloped. (B and C) The OS one year and seven months after the initial

presentation. A pigmented lesion in the ventral peripheral cornea and limbal sclera caused an outward bulging. (D and E) Ocular ultra-

sonography revealed hyperechoic, heterogeneous mass originated from the ciliary body in the OS. (F) A normal UBM image of the

right eye. (G and H) The UBM images of the OS showed the iridal mass extended to the sclera.

Fig 3. Histopathologic images from the enucleated left eye. (A) Subgross image from the enucleated left eye. An uncapsulated, poorly

demarcated and variably densely cellular mass infiltrates, expands, and effaces the iris circumferentially and extends into the ventral

peripheral cornea and limbal sclera, causing an outward bulge. (B) 400x magnification; (C) 1000x magnification. The cells exhibit mild

to moderate anisocytosis and anisokaryosis and are polygonal to spindle in shape.
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ovet; Icare®, Finland), had uveitis and focal retinal hemor-

rhage. The OS was buphthalmic with the intraocular pressure

(IOP) of 20 mmHg. The intraocular structure OS could not

be assessed due to severe hyphema (Fig 1B and D). Schirmer

tear test (Merck, NJ, USA) were 19 OD and 22 mm/min OS.

The uveitis OU persisted two months later, and so did the

retinal hemorrhage OD. Hyphema OS was largely resolved

but the lens and posterior chamber still could not be observed.

The IOP were 10 OD and 3 mmHg OS. The OS was no lon-

ger buphthalmic but instead slightly phthisical (Fig 2A).

Glaucoma medication was stopped at this point. Three months

later, ocular hypertension reoccurred OS (IOP 25 mmHg)

and the eye was buphthalmic again. Trusopt® was prescribed

TID. The anterior chamber was again obscured by hyphema.

One year and seven months after the initial presentation,

the dog was presented with limbal outward bulging mass

with heavily pigmented cornea OS (Fig 2B and C). Ocular

ultrasonography revealed intraocular mass (Fig 2D and E)

and UBM showed the limbal mass extended to iris through

sclera (Fig 2G and H). UBM OD was normal (Fig 2F) and

both eyes had normal IOP (14 OD/20 mmHg OS). There was

no evidence of metastases on thoracic and abdominal radiog-

raphy and ultrasonography. Enucleation and histopathology

were performed and an informed consent was made that the

results could be reported.

Histopathologically, the melanoma lesion showed an unen-

capsulated, poorly demarcated and variably densely cellular

mass (Fig 3A). The cells were polygonal to spindle-shaped

with variably distinct cell borders. The cells exhibited mild to

moderate anisocytosis, and anisokaryosis and mitotic figures

were present with 4 mitotic figures in ten 400x fields within

the less pigmented areas (Fig 3B and C). Histological lesions

associated with systemic hypertension were including intra-

ocular hemorrhage and fibrinoproliferative lesion, retinal

detachment and necrosis, and hypertensive chorioretinal vas-

culopathy. A fibrovascular membrane lines the anterior iris

surface, crosses the iridocorneal angle and continues across

the anterior lens capsule as pupillary membrane and posteri-

orly where it blends with a cyclitic membrane.

Discussion

Eyes are known as major target organ damaged from sys-

temic hypertension [5]. Ocular findings associated with

hypertensive injury include hemorrhage within the retina, vit-

reous, or anterior chamber; retinal detachment and atrophy;

retinal edema; perivasculitis; retinal vessel tortuosity; and

glaucoma [1]. In this case, persistent hyphema, which mani-

fested from systemic hypertension, obscured the intraocular

lesion OS and therefore the intraocular melanoma was only

diagnosed after it had extended into the limbus, which at

first, diagnosed as a limbal melanoma. UBM performed then

showed the melanoma also extended intraocularly. Although

melanomas of limbal origin might invade the intraocular

structure [6], melanomas originating from the anterior uvea

that penetrated perilimbal sclera are more common and com-

prises the majority of canine ocular melanomas [4].

The histopathologic report of hypertensive chorioretinal

vasculopathy [5], including retinal detachment/necrosis and

intraocular hemorrhage with a fibrinoproliferative lesion were

all shown in this case. Systemic hypertension in dogs is fre-

quently diagnosed in association with primary diseases, includ-

ing renal failure, hyperadrenocorticism, diabetes mellitus, etc

[5]. In this case, the systemic hypertension was associated with

chronic renal disease. Amlodipine was prescribed to address

the systemic hypertension which act mainly as an arteriolar

vasodilator [12]. Through the course of the treatment, the

blood pressure was ranging from 155 to 160 mmHg. The

response of ocular lesions to antihypertensive therapy are

expected to be varied and are influenced by duration and

aetiopathogenesis of hypertension itself [8]. A study on 65

cases of ocular lesion associated with hypertension in dogs

showed 10/15 dogs receiving antihypertensive drugs still had

> 1 type of ocular lesion which wasn’t necessarily represent

the failure of medication in controlling the ocular target

organ damage as other factors such as capillary fragility and

increased vascular permeability could also play a role [5].

Pre-iridal fibrovascular membrane is a neovascularization

membrane resulted from chronic uveitis [13] which in this

case existed pre- and post iridally. A possible stimulus for

this neovascularization could be an angiogenic stimulating

factors released by the hypoxic retina, by tumor cells, or by

some component of host response (macrophages) to an injured

retina or neoplasm [11]. Pre-iridal fibrovascular membrane

were frequently found in globes diagnosed with chronic

endophthalmitis, chronic glaucoma, ocular melanoma, cili-

ary epithelial tumors, and other neoplasms [11].

Secondary glaucoma often occurs on eyes with melanoma

[4], however, in this case, glaucoma already occurred at the

first presentation to the referring veterinarian, where OS was

presented with buphthalmos and blindness resulting from

glaucoma. UBM and B-mode ultrasound performed at that

time didn’t show intraocular nor limbal neoplasia but the OS

showed a semi-closed ciliary cleft while OD had an open

angle with a normal range IOP. It was also revealed that OS

had a retinal detachment but only partial, therefore suggest-

ing that the blindness was due to chronic glaucoma which is

supported further by the buphthalmic condition of the eye.

By the time this dog was presented to our animal hospital,

glaucoma OS had been medically managed for 2 months and

the OS was slightly becoming phthisical during following 7

months, until when the ocular hypertension (IOP 25 mmHg)

reoccurred. At this point, it was possible the uveal mela-

noma had developed and caused the secondary ocular hyper-

tension but was obscured by persistent hyphema. Ocular

hypertension was resolved by the prescription of Trusopt®

and IOP was maintained throughout the following 10 months

until the limbal melanoma was diagnosed. Distinguishing

between limbal melanoma and malignant intraocular mela-

noma that penetrates the sclera are known to be challenging

and require careful clinical examinations to accomplish [7,10].

Complete intraocular examination, gonioscopy, and high-res-

olution ultrasonography or UBM along with ocular ultraso-

nography are generally required to differentiate between the

two ocular melanomas [6].

Based on histopathologic examination, the melanomas are

diagnosed as malignant anterior uveal melanoma in this case.

Metastatic rate for uveal melanomas in dogs was reported to
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be around 4-10% with mitotic index considered to be the supe-

rior criterion for predicting malignancy [4]. Generally, canine

anterior melanomas do not tend to metastasize and cause

death even though they are defined as malignant, but if metas-

tasis does occur it typically involves thoracic and abdominal

viscera [4]. For this reason, thoracic and abdominal radiogra-

phy and ultrasonography were performed but no evidence of

metastasis was found. In this study, aside from malignancy,

mitotic index could also be suggested as a prognosis indica-

tor, although it is considered to be unreliable in predicting the

survival of the dog [3,9,10,14]. In this case, the tumor pene-

trated the sclera. In general, the prognosis for survival has

been known to be good if the eye is enucleated before the

tumor penetrates the sclera in dogs [4].

Conclusions

Limbal melanoma was a presenting sign of uveal mela-

noma. Persistent hyphema developed as an ocular manifesta-

tion of systemic hypertension, masking intraocular lesions. In

order to differentiate between the uveal melanoma from the

benign limbal melanoma, especially when intraocular lesion

is unable to be visualized, UBM and ocular ultrasonography

plays a crucial role in confirming the diagnoses.
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