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Abstract
Purpose To report a case of canine atypical chorioretinal coloboma where ophthalmo-

scopic, fluoroangiographic and optical coherence tomography characteristics are
described.

Animal Studied A 2-year-old Golden Retriever dog in which routine ophthalmoscopic
examination allowed diagnosis of a posterior coloboma on the left eye.

Procedures Retinography, fluorescein angiography, and optical coherence tomography
were performed to characterize the lesion of the left fundus.
Results Ophthalmoscopy revealed a pigmented circumscribed lesion dorsal to the optic

nerve of the left fundus, surrounded by small areas of hyper-reflectivity and retinal
vessels with an abnormal pattern. Fluoroangiography revealed a constant hypofluores-

cence of the defect and a complete altered vascular pattern associated with the colo-
boma. Optical coherence study demonstrated an important craterlike depression

showing an atrophic neurosensory retina, and a lack of retinal pigment epithelium and
choroidal tissue.

Conclusions Fluoroangiographic and optical coherence tomographic studies of an atypi-
cal chorioretinal coloboma in a dog are reported for the first time. Both imaging tech-

niques are of great importance to characterize this type of congenital defects.

Key Words: atypical coloboma, choroid, dog, fluorescein angiography, optical
coherence tomography, retina

INTRODUCTION

Ocular colobomas result from defective embryogenesis.1

Almost any ocular structure can be involved, but the vas-
cular tunic of the eye (iris and choroid) is mostly affected.2

Colobomas can be unilateral or bilateral. According to the
site of genesis, they can be typical or atypical. Typical
colobomas are located in the inferonasal quadrant and are
caused by an incomplete closure of the embryonic fissure
of the optical vesicle. They can affect any part of the
globe from the iris to the optic nerve. Less frequently,
colobomas can also be located in any other position and
are termed atypical.1,3,4 The pathogenesis of this atypical
malformation is still unclear but seems to be associated
with primary defects of the uveal epithelium (anterior

segment colobomas) and/or retinal pigment epithelium
(posterior segment colobomas).5–7 Colobomas can be
caused by a genetic mutation or by toxic environmental
agents.8 They are frequently associated with other devel-
opmental defects, mainly microphthalmia.1,8

Typical colobomas have been described in rats, mice,
snow leopard, horses, donkeys, cattle, cats, and dogs.5,9–16

Atypical colobomas have been described mainly in
horses.17 There are few cases described of atypical poste-
rior colobomas in dogs, affecting the optic disk and the
choroid.18,19 To the authors’ knowledge, there are no
reports of fluoroangiographic and optical coherence tomo-
graphic studies of posterior atypical colobomas in dogs.

In this report, we describe an atypical unilateral
chorioretinal coloboma in a Golden Retriever. Clinical,
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electrophysiological, angiographic, and optical coherence
tomographic findings are described.

CASE REPORT

A 2-year-old Golden Retriever was presented at the Oph-
thalmology Service of the Veterinary Teaching Hospital
of Madrid with a history of palpebral masses for the last
month. Ophthalmic examination revealed two papilloma-
tous lesions affecting the nasal palpebral skin of the right
eye, 2 cm distant from the upper eyelid margin. Normal
menace response, dazzle reflex, pupillary light reflexes,
and slit-lamp biomicroscope examination were normal in
both eyes. Intraocular pressures (Tono Vet�; Icare, Hel-
sinky, Finland) were within normal range, 17 mmHg and
19 mmHg for the right and left eyes, respectively. Direct
(Panoptic TM, Welch Allyn, AB M�edica, Barcelona, Spain)
and indirect ophthalmoscopy (Vantage Plus Led Digital�;
Keeler, AJL Ophthalmic, Madrid, Spain) demonstrated a
normal fundus in the right eye but revealed a focal lesion
in the dorsal periphery of the tapetum of the left fundus.
The lesion was round, nearly twice the size of the optic
nerve head, pigmented and inconsistently circumscribed
by a thin hyper-reflective rim. The surrounding retinal
vessels showed an abnormal pattern (Fig. 1). The rest of
the fundus was considered normal.

Imaging tests (fluorescein angiography and optical
coherence tomography) and electroretinography were per-
formed to characterize the lesion.

Full-field flash electroretinography (ERG) was recorded
under general anesthesia using the Visio-System electrodi-
agnostic unit (Siem Bio M�edicale, Nimes Cedex, France).
Following premedication with a combination of medeto-
midine (Domtor�; Pfizer, Alcobendas, Spain) 0.01 mg/kg,
and butorphanol (Butomidor�; Richter Pharma AG,

Wells, Austria) 0.3 mg/kg intramuscularly, anesthesia was
induced with intravenous propofol (Propofol�-Lipuro
1%; Braun Medical, Barcelona, Spain) and maintained
with isoflurane 1.0% (IsoVet�; Piramal Healthcare,
Northumberland, UK). The pupils were fully dilated with
three drops of 1% tropicamide ophthalmic solution
(Tropicamida; Alcon Cus�ı, Barcelona, Spain) within a
10-min interval. An ERG was performed according to the
guidelines provided by the European College of Veteri-
nary Ophthalmologists (ECVO). Electroretinogram
responses in both eyes were within normal limits.

Following ERG recording, an optical coherence tomog-
raphy (OCT) study was performed (3D 1000 Topcon
Fourier Domain; Topcon Espa~na, Barcelona, Spain). All
horizontal line scans revealed an important craterlike
depression showing an atrophic neurosensory retina, and a
lack of normal retinal pigment epithelium and choroidal
tissue (Fig. 2a). The margin of the coloboma presented a
humplike appearance due to the thickening of the retinal
layers at this point (Fig. 2a). The defect was more severe
in the dorso-temporal sector of the lesion where an abrupt
disruption of the retina was appreciated with total absence
of chorioretinal tissue (Fig. 2b). These images were con-
sistent with a dorsal chorioretinal coloboma.

Finally, fluoroangiographic examination was performed
after intravenous bolus injection of 10 mg/kg of fluores-
cein sodium solution (Fluoresceina Oculos 10%; Thea,
Barcelona, Spain) through an 18-gauge catheter in the
cephalic vein. Serial fundic photographs were taken with a
fundus vision system (Visucam Lite; Carl Zeiss, Jena, Ger-
many) from 4 s to 7 min at intervals of 1 s throughout
the angiogram. Fluorescein angiography revealed a focal
colobomatous lesion dorsal to the optic nerve and per-
fectly delimitated from the surrounding ocular fundus.
During the choroidal flush, a defect in vascular filling was
observed in this area and a constant hypofluorescence was
maintained throughout all phases of the fluoroangiography
(Fig. 3a). Choroidal impregnation was normal on the
remaining ocular fundus completing itself in a homoge-
neous way at the end of the arterial phase. The arterial
phase evidenced a linear hyperfluorescence surrounding
the lesion which grew in intensity throughout the angio-
gram reaching its maximum during the late phase (Fig. 3a,
3d). Thin tortuous arteries were appreciated crossing the
defect and deviating markedly from typical vascular pat-
terns (Fig. 3b). During the arterial–venous phase, while
some vessels converged into the coloboma, others
appeared to emerge from the floor of the coloboma
(Fig. 3c). Arterial-venous phase had an asynchronous delay
during the filling of the veins that converged in the
affected area as fluorescence was only observed during the
late phase.

On re-examinations, 6 and 12 months later, direct and
indirect ophthalmoscopy, and fluorescein angiography
were performed not appreciating any significant changes
in the lesion.

Figure 1. Atypical coloboma of the left eye. A focal, pigmented

lesion dorsal to the optic nerve was appreciated. Small hyper-

reflective areas circumscribed the defect and surrounding retinal

vessels showed an abnormal pattern.
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DISCUSSION

Atypical colobomas are infrequent. While typical colobo-
mas, located in the inferonasal quadrant, are due to an
incomplete closure of the embryonic fissure of the optical

vesicle, atypical colobomas origin is not certain. They
seem to be related to primary defects of the uveal epithe-
lium (anterior segment colobomas) and/or retinal pigment
epithelium (posterior segment colobomas).1,5–7 Genetic
mutations and environmental toxic factors have been

(a)

(b)

Figure 2. OCT image of the lesion revealing a craterlike depression with an atrophic neurosensory retina, and lack of normal retinal pigment

epithelium and choroidal tissue; the margin of the defect showed a humplike appearance (a). An abrupt disruption of the retina with total

absence of chorioretinal tissue was appreciated in the dorso-temporal sector (b).
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pointed out as possible causes of colobomas.8 Histopatho-
logically, they are circumscribed areas of nearly bare sclera
that can lack normal retinal pigment epithelium, neu-
rosensory retina, and choroid.1,20 The tissue overlying the
coloboma is an extension of the retina called the inter-
calary membrane.21 The most common complications
associated with these defects are retinal detachments and
choroidal neovascularization.22–24

Normally, chorioretinal colobomas appear clinically as
white lesions because the sclera is directly visualized. Less
frequently, they can appear pigmented.1 The sclera can be
covered by a hypoplastic or dysplastic retina, and retinal
vessels can be appreciated crossing the defect with an abnor-
mal pattern.9,17,20 Borders of the lesion are normally defin-
able, and irregular clumps of pigment can be present along
the rim.1 In this dog, the lesion was located dorsal to the
optic disk corresponding to an atypical location.1,3,4 The
coloboma was dark in appearance due to the presence of
pigment, which probably implied the presence of some
residual suprachoroid. A small rim of hyper-reflectivity was
observed surrounding the lesion probably due to the thin-
ning of the retinal layers in this area. Ophthalmoscopy
examination did not reveal choroidal or retinal vessels cross-
ing the coloboma, but the surrounding vessels showed a
complete abnormal pattern.

Clinically, posterior segment colobomas can be totally
asymptomatic or may be associated to vision loss depend-
ing on the size and location of the defect.1 In this case,
vision tests were normal for the affected eye even though
the lesion is bigger in size than the optic nerve head.
Probably, the peripheral dorsal location of the lesion,
away from the optic disk, plays an important role in this
fact.25 Also no significant differences were appreciated in
the electroretinographic responses of both eyes which
demonstrated that the defect was not large enough to
affect the global electrical activity of the retina. This lack
of significant vision loss explains why in this case the
chorioretinal coloboma was an incidental finding during a
routine ophthalmoscopy examination.

OCT has proven a beneficial tool to confirm the diag-
nosis of colobomas.21,26,27 OCT studies of posterior atypi-
cal colobomas in dogs have not been previously reported.
OCT images obtained in this case agree with tomographic
findings described in chorioretinal colobomas in
humans.21,25,26 The absence of tissue revealed as a

(a)

(b)

(c)

(d)

Figure 3. Fluoroangiography images showing the initial arterial

phase (a) where a hypofluorescence of the defect was evidenced and

maintained throughout all phases of the fluorescein angiography. A

linear hyperfluorescence surrounding the lesion was appreciated at

this phase. The arterial phase evidenced thin tortuous arteries

crossing the defect and deviating markedly from typical vascular

patterns (b). The arterial–venous phase (c) revealed complete

vasculature hyperfluorescence. While some vessels converged into the

defect, others appeared to emerge through the floor of the coloboma.

During the late phase (d), the hyperfluorescence around the lesion

reached its maximum intensity.
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craterlike depression where an atrophic neurosensory
retina was appreciated together with the absence of retinal
pigment epithelium and choroidal tissue. The margin of
the coloboma showed a humplike appearance due to
inward turning of the retinochoroidal tissue together with
thickening of the layers at this point.21,26

Fluorescein angiography has been performed in other spe-
cies to evaluate the pattern of blood vessels in colobomas, but
no previous studies have been reported in dogs.9,14,20 The
angiogram showed a complete altered vascular pattern associ-
ated with the coloboma. A constant hypofluorescence was
present on the defect due to the lack of choroidal vasculature
in the affected area. The absence of hyperfluorescence in the
late phases of the angiogram indicates the lesion is unlikely a
scar.30 Thin, twisted arteries of the hypoplastic retina were
appreciated crossing the lesion and deviating markedly from
the normal anatomical patterns. Retinal veins appeared
dilated and also showed an abnormal pattern, some emerging
from the floor of the coloboma. The emergence of blood ves-
sels into the fundus of colobomatous eyes and their abnormal
pattern have also been described in humans and are presum-
ably extraocular vessels.20 In our opinion, this fact may
explain the asynchrony in the filling of these vessels during
the venous phase of the angiogram. Fluorescein angiographs
in rats also revealed abnormalities in retinal vessels, with
twisted arteries and congested and enlarged veins.9 The arte-
rial phase evidenced a linear hyperfluorescence surrounding
the lesion which grew in intensity throughout the angiogram
reaching its maximum intensity during the late phase. This
image has also been described in colobomas in other spe-
cies.9,14,20 This area of abnormal choroidal vessels with
altered permeability probably corresponds to the develop-
ment of choroidal neovascularization.9,14,24,28 It has been pos-
tulated that the discontinuity of Bruch’s membrane at the
margin of the coloboma allows aberrant growth and penetra-
tion of contiguous choroidal vessels into the subretinal space
at its junction.24,28,29,30

CONCLUSION

Atypical posterior colobomas are infrequent in dogs. This
report describes for the first time OCT and fluorescein
angiography studies in an atypical chorioretinal coloboma
in a Golden Retriever demonstrating the importance of
these two complementary diagnostic tools in the charac-
terization of this type of congenital lesion. In this case,
the coloboma was clinically asymptomatic; thus, we must
point out the importance of routine ophthalmoscopic
examination to diagnose this defect.
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