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Coats disease: diagnosis and treatment

HIGHLIGHTS
The key to successful treatment
of Coats’ disease is early
diagnosis and prompt initiation
of treatment, primarily based on
minimally invasive methods such
as laser therapy and cryotherapy.
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ABSTRACT

Coats disease is a rare, non-hereditary retinopathy. It is characterised by pro-
gressive destruction of the retinal blood vessels with exudates and aneurysms
usually occurring unilaterally. Despite several studies, the etiology of this dis-
ease remains unclear. Treatment varies depending on the stage of the disease.
Currently, laser therapy and cryocoagulation are commonly used. The disease
is progressive; therefore, early diagnosis and treatment reduce the risk of severe
complications.
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INTRODUCTION

Coats’ disease as an idiopathic eye disease is characterised
by telangiectasias, intraretinal and subretinal exudates, and
aneurysms [1].

If untreated, it can result in neovascular glaucoma. Accord-
ing to a population-based study, its incidence is 0.09 per
100 000 [2]. The disease affects boys and girls in a 3:1 ratio,
with an average age of onset between 8 and 16 years. Nev-
ertheless, de novo incidence can occur in adults up to the
eighth decade of life [3]. First described in 1908 by ophthal-
mologist George Coats, it was characterised as a monocular
retinal vascular abnormality with exudation occurring in
young male patients [1, 4].

Subsequently, Theodor von Leber described a condition in
which there were retinal telangiectasias and multiple aneu-
rysms without subretinal exudate [1].

In 1955, Reese presented the similarities of Coats’ disease
with Leber’s military retinopathy. Their primary pathology
is retinal telangiectasia leading to progressive retinal exuda-
tion and detachment over time [4].

A wide spectrum of clinical manifestations of which re-
duced visual acuity is the first to manifest and strabismus,
nystagmus, are its subjective manifestations. Corneal oede-
ma, a shallow anterior chamber, iris neovascularisation and
secondary resulting iris heterochromia and cataracts occur
despite it being primarily a retinal vascular abnormality. In
some cases, the condition may remain asymptomatic and
is incidentally diagnosed during fundus examination, espe-
cially in older patients [4].

DIAGNOSIS

The basis of diagnosis is fundoscopic examination using in-
direct ophthalmoscopy. In all cases, retinal telangiectasias
can be observed. Due to their shape and extensive exuda-
tion, they are described as “lightbulb telangiectasias”.

These abnormal vessels usually occur in the peripheral zones
taking on a spindle shape. The inferior and temporal retinal
quadrants are the most commonly affected [4]. According
to Shields’ classification, there are 5 stages of Coats’ disease.
This classification describes the severity of the disease based
on the presence of telangiectasias, exudation leading to reti-
nal detachment and secondary complications [5]:

+ Stage 1: Retinal telangiectasias only.

« Stage 2a: Telangiectasias and extrafoveal exudation.

+ Stage 2b: Telangiectasias and foveal exudation.

+ Stage 3a: Subtotal exudative retinal detachment.

« Stage 3b: Total exudative retinal detachment.

+ Stage 4: Total detachment with secondary glaucoma.

+ Stage 5: Advanced end-stage disease.

CONSERVATIVE TREATMENT

TREATMENT
Cryotherapy

Cryotherapy is a method of treatment for Coats’ disease, pri-
marily indicated for patients with peripheral telangiectasia
accompanied by extensive exudation and retinal detachment.
Cryotherapy uses a double or triple freezing and de-freezing
technique, which allows it to be performed 2 or 3 times dur-
ing the same session under indirect ophthalmoscopy [6].

A therapeutic interval of 4—6 weeks is used to assess the re-
sponse to treatment. In case of incomplete efficacy of cryo-
therapy, treatment is repeated [7]. There is some evidence
that cryotherapy may promote the formation of the epiretinal
membrane and increase the risk of tractional retinal detach-
ment secondarily [8]. An significant complication of severe
destruction of the blood-retinal barrier after cryotherapy
may also be an increase in subretinal fluid shortly after sur-
gery. Despite these risks, cryotherapy remains an effective
treatment for Coats’ disease [6].

Laser photocoagulation

Laser photocoagulation in Coats’ disease was first described
by Meyer-Schwickerath and has historically been the most
effective treatment [9]. It is indicated in the early-stage of
Coats’ disease (stages 1-3a) with exudation or flat retinal de-
tachment [4].

Laser photocoagulation involves destruction of the abnormal
vasculature and minimisation of the exudate. A conventional
green or yellow laser with a duration of (0.1 to 0.5 s) is pre-
ferred for effective vascular obliteration [10]. Laser photoco-
agulation converts monochromatic light energy into thermal
energy, resulting in an increase in the temperature of the ab-
sorbing tissue. This results in denaturation of proteins and
coagulation of the tissue [11]. The absorptive capacity of the
absorbing tissue is determined by its absorption spectrum in
relation to the incident laser wavelength. In the case of Coats’
disease, green light is sufficient to directly photocoagulate
vascular abnormalities even in the presence of subretinal fluid
[12]. The effectiveness of treatment is influenced by the num-
ber of retinal quadrants with vascular abnormalities. More
than 2 vascular abnormality-laden quadrants of the retina
reduce the chance of treatment success, so the period after
ablative therapy requires close monitoring [5].

Anti-VEGF therapy

Studies on the use of anti-VEGF therapies in the treatment
of Coats’ disease point to their potential as an adjunctive
therapy, especially in combination with other treatments
such as cryotherapy or laser photocoagulation. The effect of
anti-VEGF is to reduce vascular permeability, leading to a
reduction in macular oedema and subretinal exudates. This
offers the possibility of more effective laser therapy [13, 14].
Further studies are needed to establish the efficacy and safety
of anti-VEGF therapy in Coats’ disease [15].
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Intravitreal corticosteroid therapy

Intravitreal corticosteroid therapy involves the administration
of steroids, particularly by injection into the vitreous body of
the eye. The treatment appears to have a moderate effect by
reducing lipid exudate, which is a characteristic symptom of
Coats’ disease [16]. Research has shown that triamcinolone
acetate can significantly reduce exudates, however, its use is
associated with the risk of complications such as increased
intraocular pressure and the risk of developing cataracts. An
alternative to the use of triamcinolone in Coats’ disease is in-
travitreal dexamethasone used particularly in cases resistant
to other treatments. Studies show that the use of dexametha-
sone can have a positive therapeutic effect in the treatment of
macular oedema, in addition, this steroid has a higher safety
profile than triamcinolone, but the risk of complications, in-
cluding an increase in intraocular pressure, also exists [15].

Surgical treatment

Surgical intervention in Coats’ disease is recognized in
advanced stages of the disease, particularly when satisfac-
tory outcomes have not been achieved with laser photo-
coagulation or cryotherapy. The primary surgical procedure
employed in the treatment of Coats’ is vitrectomy, particu-
larly in cases of retinal detachment or persistent subretinal
exudation.

In addition, surgical treatment is also employed prior to other
therapeutic methods, such as before laser therapy, to remo-
ve accumulated subretinal fluid. Surgical interventions, like
other therapeutic approaches for Coats’ disease, carry inhe-
rent risks and potential complications, they may lead to e.g.
vitreoretinal proliferation [15, 17]. Vitrectomy surgery has a
fundamental role in the late stages of the disease (especially
stage 3b and higher according to the Shields classification).
In extreme cases, when the disease leads to neovascular gla-
ucoma, pain and loss of vision, enucleation, i.e. removal of
the eyeball, may be necessary, which is the end of treatment
in approximately 16% of patients [5, 13, 18, 19].
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PROGNOSIS

The prognosis of Coats’ disease is determined by several
factors, including the age of the patient, the stage of the di-
sease at the time of diagnosis as well as the effectiveness
of the treatment implemented. Younger age at the time of
diagnosis is associated with a more severe course of the di-
sease, ultimately leading to vision loss over time. To prevent
complications and ensure better therapeutic outcomes, it
is essential to initiate treatment in the early stages of the
disease, which underscores the importance of prompt dia-
gnosis [2]. A randomised study by Shields et al. showed a
correlation between the advanced stage of Coats’ disease
and poorer visual acuity after treatment. In stages 1 and 2,
the telangiectatic vessels disappeared completely or partial-
ly several months after treatment. Patients in stages 4 and 5
of the disease, due to the course of the disease, may require
enucleation surgery [5].

TREATMENT COMPLICATIONS

The course of Coats’ disease is progressive. The occurrence
of spontaneous remissions of the disease is rare. Untreated
Coats’ disease can lead to complications such as neovascu-
larization, followed by intraocular hemorrhage, cataract,
iris rubeosis, and neovascular glaucoma [1]. Judisch et al.
report that orbital connective tissue inflammation can also
be a complication of Coats’ disease [20].

CONCLUSION

Coats’ disease is a condition that leads to significant vision
impairment, especially if diagnosed at a later stage. Early
diagnosis and prompt initiation of treatment, primarily
based on minimally invasive methods such as laser thera-
py and cryotherapy, can significantly improve the patient’s
prognosis.
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