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Fluorescein Angiographic Abnormalities in the Contralateral Eye with
Normal Fundus in Children with Unilateral Coats’ Disease
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Purpose: We report the detection of peripheral retinal vascular abnormalities in the fellow eye with normal fun-

dus in children with unilateral Coats’ disease.

Methods: The clinical records of patients diagnosed with Coats’ disease were retrospectively reviewed. We
recorded the subjects’ characteristics and obtained fundus photography and fluorescein angiography (FA) im-
ages. The main outcome measure was peripheral vascular abnormalities in the contralateral eye with normal
fundus in children with unilateral Coats’ disease, observed with FA.

Results: Out of 47 patients with Coats’ disease, two (4.3%) were diagnosed with clinically bilateral Coats’ dis-
ease. Of the 45 patients with presumed unilateral Coats’ disease, four (8.9%) had bilateral abnormal peripheral
vasculature in FA. The mean age of these four patients was 6.4 + 5.4 years (range, 1 to 14 years), and three
patients were male (75%). All four had peripheral retinal nonperfusion, and two (50%) received laser photoco-
agulation due to peripheral leakage with telangiectatic vessels.

Conclusions: Coats’ disease may more often be a bilateral disease with asymmetry than previously thought.
Patients with Coats’ disease should undergo careful examination of the fellow eye with FA in order to detect
and treat vascular abnormalities that are not visible clinically.
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Coats’ disease is an idiopathic disease characterized by
telangiectatic vessels in the retinal temporal periphery with
retinal exudation [1]. This disease usually occurs unilater-
ally in young males, and bilateral cases are rarely reported
[1]. Previous studies have reported that 0% to 10% of pa-
tients with Coats’ disease had bilateral disease [1-7].
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However, the diagnosis of unilateral disease is tradition-
ally based predominantly on indirect ophthalmoscopy and
fundus photography. A wide-angle angiography system,
the RetCam (Clarity Medical Systems, Pleasenton, CA,
USA), has become available for examination under anes-
thesia (EUA). Using this system, peripheral retinal abnor-
malities in the fellow eye of patients diagnosed with uni-
lateral disease were reported in a few articles [8-10].

This suggests that some cases of asymmetric bilateral
Coats’ disease can remain undetected on fundus examina-
tion or photography [10,11]. As Coats’ disease is mostly
progressive during childhood, early detection of abnormal
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vasculature is important [12]. Here, we report a case series
of pediatric patients with unilateral Coats’ disease who had
these retinal abnormalities and received treatment on the
contralateral eye with normal fundus.

Materials and Methods

A retrospective review of medical records was performed
on patients with Coats’ disease who underwent EUA at the
Seoul National University Children’s Hospital between
April 2007 and August 2016. The diagnosis of Coats’ disease
was based on the presence of telangiectatic retinal vessels
associated with subretinal exudation. Patients with systemic
disorders or history of premature birth (37 weeks or less)
were excluded. The institutional review board of Seoul Na-
tional University Hospital reviewed and approved this study
(1712-085-907).

Patients with Coats’ disease who had undergone retinal
imaging and fluorescein angiography (FA) of both eyes
during or before EUA were included. During EUA, FA in
conjunction with scleral indentation to image the ora serrata
region using the RetCam was performed. The main outcome
measure was fluorescein angiographic peripheral vascular
abnormalities on the contralateral eye with normal fundus
in children with unilateral Coats’ disease.

The following preoperative information was collected
through a review of medical records from the patients with
presumed unilateral Coats’ disease: age, sex, laterality of

disease, family history, and preoperative ocular abnormali-
ties. Patients with Coats’ disease were classified into differ-
ent stages as described in 2001 by Shields et al. (Table 1) [13].
Fundus photography and FA were reviewed to judge the
presence of microaneurysm, telangiectasia, and peripheral
retinal nonperfusion in both eyes. Distance from the ora ser-
rata to the vascular termini temporally and nasally was re-
corded in disc diameter, which is the measurement used in
clinical practice and in previous descriptions of the anterior
retina [11,14-16]. If vascular termini were visible but the ora
serrata was not, the width of peripheral nonperfusion was
measured from the vessel termini to the edge of the image,
thus underestimating the actual width [9]. Peripheral non-

Table 1. Classification of Coats’ disease as described in 2001
by Shields et al. [13]

Stage Description
1 Retinal telangiectasia only
2 Telangiectasia and exudation
A. Extrafoveal exudation
B. Foveal exudation
3 Exudative retinal detachment
A. Subtotal detachment
1. Extrafoveal
2. Foveal
B. Total retinal detachment
4 Total retinal detachment and glaucoma

Advanced end-stage disease

Table 2. Characteristics and peripheral vascular abnormalities in the contralateral eye of patients with clinically unilateral Coats’ disease

. Eye with BCVA in BCVA in Contralateral .
Patient 5 . Treatment in
Age Sex  Coats Symptom Stage  affected contralateral peripheral vascular
no. g g contralateraleye
disease eye eye findings
1 1 F oS Exotropia 3A1 NA NA Peripheral Laser
nonperfusion photocoagulationm
Temporal telangiectasia
with vascular leakage
2 4 M (0N Decreased 2B 20/400 20/32 Peripheral None
visual acuity nonperfusion
3 4 M OD Decreased 2B 20/63 20/20 Peripheral Laser
visual acuity nonperfusion photocoagulation
Temporal telangiectasia
with vascular leakage,
microaneurysms
4 6 M (0N Decreased 3A1 20/320 20/20 Peripheral None
visual acuity nonperfusion

BCVA = best-corrected visual acuity; OS = left eye; NA = not available; OD = right eye.
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perfusion was defined as 2 or more disc diameters of non-
perfusion [11]. Treatment of retinal abnormalities in both
eyes was also assessed.

Results

In total, 47 patients were diagnosed with Coats’ disease
and had undergone retinal imaging and FA in both eyes.
The mean age of the patients was 6.8 & 4.7 years (range, 1
to 18 years), and 40 patients (85.1%) were male. Six patients
(12.8%) had bilateral abnormal vasculature. Of these 47
patients, two (4.3%) were diagnosed with clinically bilater-
al Coats’ disease. Fundoscopic examination showed bilat-
eral foveal exudation with vascular telangiectasia, although
retinal detachment presented asymmetrically.

Of the 45 patients with presumed unilateral Coats’ dis-
ease, four (8.9%) had bilateral peripheral vascular abnor-
malities in FA. The demographics and clinical characteris-
tics of these four included patients are summarized in
Table 2, and they had no family history. The mean age of
these patients was 6.4 £ 5.4 years (range, 1 to 14 years), and
three patients (75.0%) were male. All four patients showed

Fig. 1. Color fundus photography and fluorescein angiography
were performed using the RetCam during an examination under
anesthesia (patient 1). Fundus photography showing (A) no definite
abnormal vasculature in the right eye and (B) widespread yellow-
ish exudates with partial cystic change and vascular telangiectasia
in the left eye. (C) Fluorescein angiogram (1:58) demonstrating a
peripheral avascular retina bordered posteriorly by leaking telan-
giectasias in the right eye. (D) Laser photocoagulation was applied
to the peripheral avascular retina in the right eye.
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temporal peripheral retinal nonperfusion and changes in
the capillary bed anatomy, such as coarsening or closure of
capillaries (Fig. 1A-1D, 2A-2D, 3A-3F). Two (50.0%) of
them received laser photocoagulation due to peripheral
leakage with telangiectatic vessels (Fig. 1A-1D, 2A-2D). As
the other two patients had no leaking microaneurysms,
they were managed with observation

Discussion

We report a series of four patients initially diagnosed
with unilateral Coats’ disease who later showed bilateral
abnormal retinal vasculature on FA. Shields et al. [1] have
reported that 5% of patients with Coats’ disease had bilat-
eral disease, and most reported cases of bilateral Coats’
disease represent other conditions and do not meet the cri-
teria for diagnosis. They also reported that bilateral Coats’
disease showed asymmetry of severity. In our study, two
(4.3%) out of a total of 47 patients had clinically bilateral
Coats’ disease, and both patients showed asymmetric stag-
ing. This result is comparable to other reports of well-doc-
umented Coats’ disease [1,3-5].

As FA has become available during EUA, subtle periph-
eral retinal abnormalities have been detected in the fellow
eyes of patients with unilateral Coats’ disease [9,10]. Our

Fig. 2. Color fundus photography and fluorescein angiography of
patient 3. Fundus photography showing (A) yellowish exudates
with vascular telangiectasia in the right eye and (B) no definite
abnormal vasculature in the left eye. (C) Fluorescein angiogram
(1:07) demonstrating peripheral avascular retina, shunt vessels,
and leaking telangiectasias in the left eye. (D) Laser photocoag-
ulation with a large spot diode laser was applied around the leak-
ing telangiectasias in the left eye.
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Fig. 3. Color fundus photography and fluorescein angiography of patients 2 (A-C) and 4 (D-F). (A,D) Fundus photography showing no
definite abnormal vasculature in the contralateral eye of either patient. Early phase fluorescein angiogram of patients 2 (B, 1:19) and 4 (E,
0:52), demonstrating peripheral nonperfusion, capillary bed closure, and shunt formation (arrow). However, no leakage was confirmed in
either patient. (C,F) Fundus photography showing yellowish exudates and vascular telangiectasia in the affected eyes of both patients. (C)

Laser photocoagulation was applied in the left eye in patient 2.

study also demonstrated that four (8.9%) of 45 patients
with normal fundus in children with unilateral Coats’ dis-
ease had bilateral abnormal vascular peripheral vascula-
ture in FA. This supports the idea that there may be bilat-
eral abnormalities of Coats’ disease that are undetected by
traditional methods, and it may more often be a bilateral
disease with asymmetry [9,10]. Blair et al. [9] reported that
15 of 24 patients (62.5 %) had peripheral nonperfusion in
contralateral eyes in presumed unilateral Coats’ disease,
and their mean age was 6.5 £ 4.2 years (range, 1 to 14
years). Suzani and Moore [8] reported that only one (4%)
of 25 patients had minor areas of nonperfusion in the con-
tralateral eye in patients with early (stage 2) unilateral
Coats’ disease. These variable proportions may be due to
the quality of the angiograms or different stages of the af-
fected eye [8]. In our study, imaging of the contralateral
eye was not routinely performed at an early phase of the
angiogram, and patients showed different stages (stage 2a
to 3b) in the affected eyes. Although the effects of race on
the predilection for and clinical differences in Coats’ dis-
ease are not yet known, there may be variability due to
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race. Coats’ disease in Asian patients has been reported in
a few articles [1,12,17].

These subtle bilateral findings in presumed unilateral
cases support an underlying genetic cause. Furthermore,
familial exudative vitreoretinopathy and Coats’ disease
share similar fundus features, including peripheral avascu-
larization of the retina and retinal exudation [10,11]. Argu-
ments that familial exudative vitreoretinopathy and Coats’
disease exist on a continuous spectrum of retinal vascular
disorders have been supported by their phenotypic similar-
ity [9,10,18].

Our study is limited by its retrospective design, small
sample size, and suboptimal quality of angiogram. Howev-
er, to the best of our knowledge, this is the first report to
treat peripheral retinal abnormalities on contralateral eyes
with normal fundus in children with unilateral Coats’ dis-
ease. As Coats’ disease is mainly a progressive condition,
early detection of vascular abnormalities is important to
preserve visual acuity [12]. In stage 1 disease, there is a
high probability that the eye can be salvaged, the visual
prognosis is favorable, and the disease can be managed by



either periodic observation or laser photocoagulation
[12,13]. We applied laser treatment around the telangiectat-
ic vessels to cauterize the retinal vasculature in two pa-
tients through early detection by FA. Two patients who re-
ceived treatment in fellow eyes showed no progression
during a follow-up period of 6 months.

In conclusion, patients with Coats’ disease should under-
go careful examination of the fellow eye with FA in order
to detect vascular abnormalities that might not be visible
clinically. As Coats’ disease is a progressive ocular condi-
tion, early detection of vascular abnormalities and proper
treatment are necessary.
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