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vitreous hemorrhage.

Purpose: To describe a patient with Coats disease with an atypical presentation of neovascular glaucoma and

Observations: A 15-year-old male presented with five days of pain, redness, and swelling and was found to have
neovascular glaucoma in his right eye. Further evaluation revealed Coats disease stage 3AI with a subtotal
exudative retinal detachment inferiorly, telangiectatic vessels, and vitreous hemorrhage. Intravitreal anti-

vascular endothelial growth factor, laser photocoagulation, pars plana vitrectomy, and valved tube-shunt
placement was performed, eventually resulting in a favorable visual outcome.

Conclusions and importance: We report a patient with a unique presentation of advanced Coats disease. By
highlighting the treatment approach and potential factors that led to the preservation of visual function, we hope
to expand the literature on the diagnosis and management of Coats disease.

1. Introduction

Coats disease is a vascular disorder characterized by retinal telan-
giectasia and aneurysms with exudation.! The leaky telangiectatic
vessels lead to intraretinal and subretinal exudation with outer retinal
thickening. Partial or total retinal detachment without retinal traction
may subsequently follow. If left untreated, Coats disease can cause
blindness and lead to enucleation.”® Therefore, urgent diagnosis and
management of Coats disease is critical in preserving visual function.

Coats disease usually affects unilateral eyes of young males in their
first two decades of life with an incidence of 0.09 per 100,000.° In a
multi-center study of Coats disease, angiographic changes affecting the
fellow eye were found in 18.8% of cases, although these lesions were not
clinically significant and did not progress.” Adult onset of the disease has
also been reported although with a slower rate of progression and
localized lipid deposition.®

Common clinical signs or symptoms include decreased visual acuity,
strabismus, leukocoria, and pain 2. Most patients present with a normal
anterior segment although a minority present with neovascular glau-
coma (NVG), corneal edema, neovascularization of the iris, and
megalocornea.>’

The diagnosis of Coats Disease is made clinically using indirect
ophthalmoscopy, but fluorescein angiography (FA), optical coherence
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tomography (OCT), and ultrasound provide good utility.>!%!! On FA,
areas of non-perfusion, early hyperfluorescence of telangiectasia that
persists to the late stage, and exudation hyperfluorescence can indicate
the presence of Coats disease.®'? Telangiectasias and aneurysms are
seen as “light bulb” dilations due to the bulbous configuration of the
vessels and surrounding yellow exudation.>%!*

In this report, we discuss a unique presentation of Coats disease with
NVG and vitreous hemorrhage.

2. Case presentation

A 15-year-old Hispanic male presented with five days of progres-
sively worsening sudden-onset pain in his right eye upon awakening
associated with eye redness and blurry vision. He had no significant
prior ocular history, pertinent medical history, or recent trauma. This
was his first experience with such an episode.

On examination of the right eye, he was found to have an intraocular
pressure (IOP) of 53 mmHg, visual acuity of count fingers at three
inches, a mid-dilated but reactive pupil, conjunctival injection, diffuse
microcystic epithelial corneal edema, layered hyphema, and iris neo-
vascularization at the pupillary margin in the right eye. Gonioscopy
revealed peripheral anterior synechia in all quadrants of the right eye.
Posterior segment exam was limited by the anterior findings. Ultrasound
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revealed vitreous opacities and an inferior retinal detachment without
any obvious retinal tears, posterior masses, or calcifications. Exam
findings in the left eye were within normal limits.

Given these observations, the patient was diagnosed with NVG and
started on medical management with the goal of controlling the elevated
IOP and improving the corneal edema to achieve a better view of the
posterior segment. The patient was started on topical carbonic anhy-
drase inhibitor and beta blocker (dorzolamide/timolol) twice a day in
the right eye, systemic carbonic anhydrase inhibitor (acetazolamide 500
mg) twice a day in the right eye, topical steroid (prednisolone acetate
1%) six times a day in the right eye, and cyclopentolate 1% twice a day
in the right eye with close follow up.

Over the following week, the patient observed improvement in visual
acuity (20/100), IOP (30 mmHg), and symptoms. Resolution of
hyphema and reduction in corneal edema allowed visualization of the
posterior segment which showed vitreous hemorrhage and exudative
retinal detachment inferiorly extending inferotemporally and infer-
onasally sparing the macula. FA showed diffuse vascular leakage infe-
riorly along telangiectatic vessels with “light bulb” dilations as seen in
Fig. 1, suggestive of Coats Disease.

Inflammatory and infectious workup was obtained to evaluate for
the underlying etiology including negative Quantiferon, syphilis, lyso-
zyme, angiotensin converting enzyme, and chest x-ray. Given the
negative workup, the diagnosis of Coats Disease was made. With an IOP
ranging from 30 to 45 mmHg, netarsudil 0.02% twice a day in the right
eye was added.

Two weeks after the initial presentation, the patient reported an
improvement in symptoms with a visual acuity of 20/60. IOP improved
but remained elevated >25 mmHg likely due to peripheral anterior
synechia. The patient underwent an examination under anesthesia with
laser photocoagulation to the observed areas of exudation and telangi-
ectatic vessels inferiorly using a laser indirect ophthalmoscope (LIO)
which was limited by the vitreous hemorrhage. An intravitreal injection
of anti-vascular endothelial growth factor (anti-VEGF), bevacizumab
1.25mg/0.05 mL, was performed in the right eye given the NVG.

One week following laser and anti-VEGF therapy, elevated IOP >30
mmHg and vitreous hemorrhage were still present. Given the persistent
elevation of the IOP and vitreous hemorrhage the decision was made to
proceed with a tube-shunt insertion in the anterior chamber and pars
plana vitrectomy with endolaser in the right eye. Adequate endolaser
uptake was observed at the lightbulb aneurysms and telangiectatic
vessels.

Post-operative visits showed improvement in IOP (10 mmHg),
improved subretinal fluid, and clumping of vitreous heme inferiorly by
post-operative day 4 in the right eye. The patient was tapered off
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prednisolone and medications were reduced to only topical dorzola-
mide/timolol twice a day in the right eye. Imaging performed during
this post-operative period are shown in Fig. 2.

Three months following surgery, FA showed persistent vascular
leakage despite clinical improvement prompting additional laser
photocoagulation targeting abnormal blood vessels in the affected area
in the right eye using an LIO under general anesthesia. The exudative
retinal detachment resolved and the patient was monitored closely for
the following 18 months. Best corrected visual acuity improved to 20/40
and IOP remained <12 for subsequent visits. Follow up FAs showed no
vascular leakage. Management was continued with topical dorzola-
mide/timolol twice a day in the right eye. Imaging taken after the final
round of laser but prior to the resolution of the exudative retinal
detachment is shown in Fig. 3.

3. Discussion

Coats disease is a telangiectatic retinal disease that carries a poor
prognosis, particularly when presenting with NVG and vitreous hem-
orrhage, as seen in this patient. According to the Shield et al. classifi-
cation, this patient had stage 3AI Coats disease with an extrafoveal
subtotal detachment.'* In brief, stage 1 of the Shield et al. classification
of Coats disease is characterized by telangiectasia only, stage 2 by tel-
angiectasia with (A) extrafoveal exudation or (B) foveal exudation, and
stage 3 by exudative retinal detachment. Stage 3 can be further classified
into (A) subtotal retinal detachment that is (I) extrafoveal or (II) foveal
or (B) total retinal detachment. Stage 4 is characterized by total retinal
detachment with glaucoma, and stage 5 by advanced end-stage dis-
ease.'* Visual acuity after treatment in this stage is 20/40 or better in
42% of patients and worse than 20/200 in 31% of patients, with the
primary causes of vision loss being retinal detachment and macular
scarring.'® In the presented case, laser photocoagulation and anti-VEGF
therapy alone did not successfully control the IOP due to the presence of
NVG with peripheral anterior synechia and the incomplete initial laser
treatment given the vitreous hemorrhage. However, after tube-shunt
insertion and pars plana vitrectomy with endolaser, the patient experi-
enced significant improvement in symptoms with objective improve-
ment in his vision and IOP. A final round of laser photocoagulation led to
better control of the disease, stable vision and IOP, and resolution of
leakage on FA. This case highlights the management of complications
associated with Coats disease and the utility of serial FAs in the diagnosis
and monitoring of the disease.

Neovascularization of the iris and NVG are poor prognostic factors
more commonly associated with stage 3B, 4, and 5 Coats disease.'” In
the past, NVG in Coats disease was treated with primary enucleation to

Fig. 1. Ophthalmic retinal imaging of a 15-year-old male newly diagnosed with Coats disease in the right eye presenting with five days of ocular pain. Images were
acquired after the resolution of the corneal edema but were limited by the presence of vitreous hemorrhage. (A) Ultra-widefield fundus image with telangiectatic
vessels (black arrow) and exudative retinal detachment inferiorly (white arrow). (B) Fluorescein angiography in the late-phase showing vascular leakage (green
arrow), “light bulb” dilations, and areas of nonperfusion (red arrow). (For interpretation of the references to colour in this figure legend, the reader is referred to the

Web version of this article.)
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Fig. 2. Ophthalmic retinal imaging of the right eye in a 15-year-old male with Coats disease taken during the post-operative period following tube-shunt insertion
and pars plana vitrectomy. (A) Fundus imaging centered inferiorly shows diffuse photocoagulation scarring from retinal laser (white arrow), improvement in the
subretinal fluid, and telangiectatic vessels (black arrow). (B) Fluorescein angiography in the arteriovenous phase shows persistent vascular leakage (green arrow),
capillary nonperfusion (red arrow), and “light bulb” dilations (blue arrow). (For interpretation of the references to colour in this figure legend, the reader is referred

to the Web version of this article.)

Fig. 3. Ophthalmic retinal imaging of the right eye in a 15-year-old male with Coats disease taken 1 month after additional laser photocoagulation and 4 months
after pars plana vitrectomy. (A) Fundus imaging shows diffuse scarring from photocoagulation with chronic exudative retinal detachment inferiorly unchanged from
prior imaging. (B) Venous stage fluorescein angiography showing reduced vascular leakage in areas affected by Coats disease (green arrow). (For interpretation of the
references to colour in this figure legend, the reader is referred to the Web version of this article.)

relieve severe ocular pain. In a study by Shields et al., in 2001, all pa-
tients with corneal edema, and the majority of patients with neo-
vascularization of the iris or ocular hypertension received enucleation.”
The presence of NVG alone is a primary predictor of enucleation in
patients with Coats disease.”’ For instance, a case of a 2-year-old child
with facioscapulohumeral dystrophy was found to have Coats disease
bilaterally, but only required enucleation of the right eye where NVG
was present.'® However, earlier diagnosis and improvements in NVG
treatment have led to the preservation of vision using other treatment
modalities such as intravitreal anti-VEGF therapy.>'” Since NVG alters
the anatomy of the iridocorneal angle by proliferated tissues, surgical
intervention may be necessary to achieve target IOP. In this case, the
patient saw improvement with the placement of a valved tube-shunt
drainage device. These devices have shown great efficacy in refractory
glaucoma, and as this case demonstrates, may be an effective means of
preserving visual function in patients with NVG secondary to Coats
disease.'®'?

Vitreous hemorrhage is a rare finding of Coats disease. Typically,
aneurysms in Coats disease do not bleed and are more commonly
associated with exudative retinal detachment.”” Despite FA showing
capillary nonperfusion in areas surrounding the telangiectatic vessels,
neovascularization is rarely observed, which may also explain the rarity
of vitreous hemorrhage in these eyes. Instead, vitreous hemorrhage may
result from neovascularization secondary to chronic retinal de-
tachments.” Of the 158 eyes with Coats disease reported by Shields et al.,
in 2001, none reported vitreous hemorrhage.” In an Indian cohort, Rishi
et al. found that 4.3% of eyes presented with vitreous hemorrhage that
precluded a complete posterior segment exam.?’! Shanmugan et al.

evaluated patients with advanced Coats disease and found a higher
prevalence of vitreous hemorrhage, 31.3% in advanced and 7.7% in
stage 3A, which was associated with poor functional and anatomic
outcomes.?”> While pars plana vitrectomy is not often indicated in pa-
tients with stage 3Al, it was used for our patient to remove the
non-clearing vitreous hemorrhage and ensure a timely and complete
laser photocoagulation to the affected areas. Since the patient’s macula
and central vision were largely unaffected by pathology, he had good
visual potential. Therefore, pars plana vitrectomy should be considered
in patients with Coats disease who have a limited view for laser
photocoagulation but good visual potential.

Due to NVG, this patient’s initial diagnosis of Coats disease was
challenging as examination of the posterior segment was limited by
corneal edema, hyphema, and vitreous hemorrhage. Multimodal imag-
ing was used throughout the management of this patient. Ultrasound
played an important role in filling these gaps and revealing the vitreous
hemorrhage and exudative retinal detachment without any masses. FA
showed telangiectatic vessels and light bulb aneurysms to confirm the
diagnosis, and repeat FAs were used to monitor for resolution of the
vascular leakage to guide post-operative management. Recent literature
supports the routine use of wide-angle FA and FA-guided treatment in
the management of Coats disease, which can result in outstanding visual
and anatomic outcomes.'>?* In addition, the use of FA imaging may
allow clinicians to catch early-stage Coats disease in asymptomatic pa-
tients and fellow eyes.”*

Demographics are also a factor when considering the prognosis of
Coats disease. Older age is associated with a more favorable prognosis.””
The adult variety often presents asymptomatically and may be picked up
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by routine retinal findings. While our patient is not an adult, his older
age relative to the median for Coats disease is consistent with better
visual outcomes as observed in other studies.”?* One study evaluated
the visual outcomes in a small cohort of Hispanic patients and found that
Coats disease presented at an earlier age with macular symptoms and
poor visual outcomes.’® However, this was not the case for our patient.
Given this atypical presentation of Coats disease, a secondary Coats-like
reaction was also considered. Our patient had no evidence of inherited
dystrophies or retinal vasculitis and no medical problems to suggest a
systemic association or genetic condition. Secondary Coats-like re-
actions can have a worse prognosis compared to pediatric Coats disease
making early identification of the primary etiology important for patient
counseling and management decisions.””

4. Conclusion

NVG is associated with a poor prognosis and vitreous hemorrhage is
an atypical finding in Coats disease. Despite these complications, our
patient achieved a good visual outcome after vitrectomy, tube-shunt
placement, and multiple sessions of laser photocoagulation guided by
FA. Despite a favorable visual outcome in this case, much is still un-
known regarding the etiology of Coats disease and various presenting
features. Further research is necessary to better understand the disease
course and provide personalized treatment options.
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