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Background: Coats’ disease is a rare entity with retinal vascular telangiectasia that can 
progress to exudative retinal detachment, neovascular glaucoma, and a blind painful eye 
requiring enucleation. Despite recent therapeutic advances decreasing the need for enuclea
tion, no consensus exists about the optimum management of exudative Coats’ disease. The 
use of intravitreal anti-vascular endothelial growth factor agents as an adjunct to ablation 
therapy has been shown to achieve favorable outcomes, but some reports suggest an 
increased incidence of vitreoretinal (VR) fibrosis and tractional retinal detachment (TRD).
Methods: We retrospectively reviewed records of patients presenting with exudative Coats’ 
disease (stages 2 and 3) from April 2016 till November 2020. Extracted data included 
clinical and radiological assessment, stage (Shields’ classification), interventions, and follow- 
up.
Results: Sixteen eyes were included in the final analysis, of which 4 (25%) were stage 2 and 
12 (75%) were stage 3. All eyes underwent intravitreal ranibizumab injection combined with 
ablation therapy, 14 (87.5%) underwent cryotherapy, 4 (25%) underwent laser ablation, 3 
(18.75%) underwent external subretinal fluid drainage, and 3 (18.75%) underwent buckle or 
vitrectomy surgery. After a median follow-up of 16 months, 11 eyes (68.75%) had complete 
resolution, 4 (25%) had incomplete resolution, and only one (6.25%) progressed but did not 
require enucleation. Three eyes (18.75%) developed VR fibrosis, but none progressed to 
TRD.
Conclusion: Combining intravitreal ranibizumab injection with ablation therapy is effective 
in managing exudative Coats’ disease. External drainage should be preserved for when 
ablation therapy is not feasible. Future prospective trials with pre-defined outcomes are 
required.
Keywords: Coats’ disease, Leber’s miliary aneurysms, exudative retinal detachment, 
vascular endothelial growth factor, cryotherapy

Introduction
Coats’ disease is an idiopathic retinal telangiectasia commonly associated with 
intraretinal or subretinal exudation that may lead to exudative retinal detachment 
(ERD).1 Despite the low estimated incidence of 0.09 per 100 000 of the 
population,2 progression to advanced stages can lead to detrimental complications 
including neovascular glaucoma (NVG) and phthisis bulbi with a blind eye that 
may require enucleation.3 The disease is believed to be congenital but non-familial 
with a classic predilection towards unilateral presentation in young males,3 
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although the bilaterality of the condition has recently been 
suggested with the imaging of subtle vascular abnormal
ities in the fellow eye.4 Classification is based on morphol
ogy, with Shields’ classification5 being the most 
commonly utilized.

Advances in managing the early stages of the condition 
have led to more favorable outcomes and greater globe 
salvage. In a recent analysis6 of the largest dataset of 
Coats’ disease to date, significantly decremental enucleation 
rates were reported every decade onwards from the 1980s 
till the 2010s, reflecting more effective halting of disease 
progression. Current options for managing exudative stages 
2–4 of the condition (since stage 1 is pre-exudative and 
stage 5 is end-stage with non-salvageable globe5) include 
ablation therapy to the leaking vessels with cryo-application 
or laser thermal energy, intravitreal injection of anti- 
vascular endothelial growth factor (anti-VEGF) or steroids, 
surgical subretinal fluid (SRF) drainage, and retinal detach
ment surgery (buckle procedure or plans plana vitrectomy 
[PPV]) for advanced disease.1,3 However, the optimum 
therapeutic modality – or combination of modalities – 
remains controversial with variable reports in the literature 
depicting inconsistent results.7

The demonstration of elevated VEGF levels in eyes 
with Coats’ disease8 has supported the recent use of anti- 
VEGF agents in the management of exudative stages of 
the condition.1 The adjuvant intravitreal injection of anti- 
VEGF agents in combination with ablation treatment in 
even the advanced cases has been reported to achieve 
favorable outcomes with retinal flattening and macular 
dryness.9,10 On the contrary, there have been reports11,12 

cautioning against the off-label usage of anti-VEGF agents 
in Coat’s disease, linking the injections to increased inci
dence of vitreoretinal (VR) fibrosis and risk of tractional 
retinal detachment (TRD) when combined with ablation 
therapy, particularly cryotherapy.7

In this work, we report our single-center experience 
with exudative Coats’ disease including patient character
istics, presentation, and outcomes of management with the 
use of adjuvant anti-VEGF injection (ranibizumab).

Methods
This retrospective analysis involved reviewing the electro
nic medical records of patients diagnosed with exudative 
Coats’ disease with a Shields’ classification5 of stage 2 
(hard exudates), 3 (ERD), or 4 (ERD with NVG) at 
a single private eye center, Almashreq Eye Center, from 
April 2016 until November 2020. The study adhered to the 

tenets of the Declaration of Helsinki and ethical review 
committee approval was obtained. Informed consents from 
patients were not required as the data were deidentified.

Data regarding patients’ demographics, systemic asso
ciations and investigations, details of each visit including 
corrected distance visual acuity (CDVA) using Snellen 
chart, intraocular pressure (IOP) measurements (by 
Goldmann applanation or Perkins tonometer for younger 
patients) and imaging, follow-up duration, and disease 
stage were extracted from the records. Colored fundus 
photographs, fundus fluorescein angiography (FFA) 
images, optical coherence tomography (OCT) scans, and 
ultrasonography B-scans were reviewed to validate the 
diagnosis, extent, and staging of the disease. Non- 
surgical and surgical interventions undergone by each 
patient were also recorded; surgical details were validated 
from operative room records. For younger patients who 
could not undergo office examination, details of examina
tion under anesthesia in the operative room and recorded 
RetCam media were obtained and reviewed.

Anatomical and visual outcomes of the interventions 
were analyzed. Complete resolution was defined in stage 2 
as disappearance of telangiectasia (evaluated clinically and 
confirmed by FFA imaging) and progressive reduction in 
exudate load, and in stage 3 as complete resolution of SRF 
with flattening of the retina (evaluated clinically and con
firmed by OCT imaging). Partial resolution in stage 3 was 
defined as reduction – but not disappearance – of SRF or 
intraretinal macular edema. Progression was defined as 
higher disease stage recorded during follow-up. Stable 
condition was defined as non-progression over a period 
of at least 6 months. Complication rates were also 
recorded.

Data were tabulated in Excel (Microsoft, United States) 
and imported to SPSS v25 (IBM, United States) to per
form statistical analysis.

Results
We identified 19 eyes of 19 patients with Coats’ disease 
from our search of the records. One eye was excluded 
from analysis due to wrong diagnosis, and 2 eyes were 
excluded due to missing follow-up data. Of the 16 remain
ing patients, 11 (68.75%) were males and 5 (31.25%) were 
females. The median age at presentation was 5 years 
(range: 0.5–17 years). Fifteen patients (93.75%) had no 
systemic association. The remaining patient (6.25%) had 
Parry-Romberg syndrome, a form of idiopathic hemifacial 
atrophy.
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The initial complaint by the patients or their caregivers 
was eye deviation (43.75%), progressive diminution of 
vision in the affected eye (37.5%), and a white pupil 
(18.75%). Of the nine patients (56.25%) whose age allowed 
vision assessment, CDVA in the affected eye was less than 
20/400 (0.05) in four patients (44.44%), 20/400 (0.05) in 
two patients (22.22%), 20/200 (0.1) in one patient (11.11%), 
20/100 (0.2) in one patient (11.11%), and 20/20 (1.0) in one 
patient (11.11%). The median (range) IOP at the initial visit 
was 17 (9–21) mmHg. The other eye was healthy in 14 
patients (87.5%), lost due to advanced congenital glaucoma 
in 1 patient (6.25%), and impaired with 20/63 (0.32) vision 
due to priorly managed rhegmatogenous detachment (RRD) 
in 1 patient (6.25%).

Four patients (25%) had Shields’ stage 2 disease, with 
two of them having extrafoveal exudation (2A, 12.5%), and 
two having foveal exudation (2B, 12.5%, Figure 1A). 
Twelve patients (75%) had stage 3 disease, seven (43.75%) 
had subtotal ERD (stage 3A) that was extrafoveal (3A1, 
Figure 1B) in five patients (31.25%) and involved the 
fovea (3A2, Figure 1C) in two patients (12.5%), while five 

patients (31.25%) had total ERD (stage 3B, Figure 1D). 
Thirteen eyes (81.25%) underwent serial FFA and 14 eyes 
(87.5%) underwent serial OCT imaging.

Table 1 demonstrates the interventions and outcomes of 
the patients in the different disease stages. All cases (100%) 
underwent off-label intravitreal injection of the anti-VEGF 
agent ranibizumab with a dose of 0.5 mg/0.05 mL and 
a median of 1 injection (range: 1–3). All patients underwent 
injection as the initial intervention, with 12 cases (75%) 
undergoing simultaneous ablation therapy. Fourteen cases 
(87.5%) underwent cryotherapy while 4 cases (25%) under
went laser therapy (with two eyes undergoing both ablation 
modalities). Re-treatment was required in four patients 
(25%) who had no response or partial resolution. External 
SRF drainage was required in three cases (18.75%) for 
effective application of cryotherapy. Of those, one eye 
(33.33) had an iatrogenic break complicating the drainage 
and a PPV was performed to flatten the retina.

The median duration of follow-up was 16 months 
(range: 6–48 months). Stable disease was seen in 15 
patients (93.75%), and only one patient (6.25%) 

Figure 1 Colored fundus photographs of different stages of presentation from our analyzed patient sample of exudative Coats’ disease, (A) stage 2B with telangiectasia and 
exudation involving the fovea, (B) stage 3A1 with ERD not involving the fovea, (C) stage 3A2 with ERD involving the foveal region, and (D) stage 3B with total ERD taken by 
RetCam.
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progressed from stage 3B to stage 4 and then stage 5, but 
enucleation was not required (blind painless eye). 
Complete resolution was seen in 11 cases (68.75, Figure 
2). One patient (6.67%) had VR fibrosis prior to any 
intervention. Retinal fibrosis developed in the remaining 
15 cases post-intervention but was subretinal and stable in 
12 patients (80%). The remaining three cases (20%) had 
VR fibrosis, one of which (33.33%) had undergone PPV, 
but none progressed to develop TRD over the duration of 
follow-up.

Compared to pre-intervention, CDVA in the final fol
low visit improved in two patients (22.22%), remained 
unchanged in 6 patients (66.67%), and worsened in 1 

patient (11.11%). Two of the patients with unchanged 
CDVA had macular scarring from the long-standing exu
dation prior to any intervention.

Discussion
We report our experience in managing 16 eyes with 
exudative Coats’ disease with intravitreal ranibizumab 
as an adjunct to ablation therapy. A favorable outcome 
was observed, with stabilization of the condition in 
93.75% of the eyes and complete resolution in 68.75% 
of them. Progression was seen in only one eye and none 
required enucleation during the follow-up duration.

Table 1 Intervention Type and Outcomes in Our Analyzed Sample of Exudative Coats’ Disease (n = 16)

n (%) Stage 2 Stage 3 Total

2A 2B 3A1 3A2 3B

Intervention
Anti-VEGF 2 (12.5) 2 (12.5) 5 (31.25) 2 (12.5) 5 (31.25) 16 (100)
Cryotherapy 1 (6.25) 2 (12.5) 4 (25) 2 (12.5) 5 (31.25) 14 (87.5)

Laser ablation 0 (0) 1 (6.25) 1 (6.25) 0 (0) 2 (12.5) 4 (25)

SRF drainage* NA NA 0 (0) 1 (6.25) 2 (12.5) 3 (31.25)
PPV or buckle NA NA 0 (0) 1 (6.25) 2 (12.5) 3 (18.75)

Outcome
Stabilization 2 (12.5) 2 (12.5) 5 (31.25) 2 (12.5) 4 (25) 15 (93.75)

Progression 0 (0) 0 (0) 0 (0) 0 (0) 1 (6.25) 1 (6.25)

Partial resolution NA NA 1 (6.25) 1 (6.25) 2 (12.5) 4 (25%)
Complete resolution 2 (12.5) 2 (12.5) 4 (25) 1 (6.25) 2 (12.5) 11 (68.75)

Complication 0 (0) 0 (0) 0 (0) 0 (0) 3 (18.75) 3 (18.75)

Note: *External trans-scleral drainage. 
Abbreviation: NA, not applicable.

Figure 2 Colored fundus photographs of the left eye in a 13-year-old female patient with stage 3A disease. (A) Initial presentation (CDVA: 20/100, 0.2), (B) follow-up 1 
month following intervention with incomplete resolution of SRF, and (C) final follow-up after 13 months with complete resolution of SRF and telangiectasia, and marked 
reduction in exudate density (CDVA: 20/50, 0.4). Intervention was repeated once and consisted of laser ablation therapy and intravitreal ranibizumab.
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The demographic data of our patient group are similar 
to those reported in previous studies.2,5,10,13 Most of our 
patients (12 out of 16) were stage 3 at the time of pre
sentation, which is consistent with the report by Shields’ 
et al5 in which stage 3 was found to represent 74% of the 
cases. Daruich et al14 have recently reported that the 
younger the age of the patient (specifically those below 
the age of 4 years), the higher the grade of the presenta
tion. In our experience, only 5 of the 12 patients who were 
stage 3 were below the age of 4 years at the time of 
presentation.

Systemic association with Parry-Romberg syndrome 
was found in one of our patients. There are currently 
three cases reported in the literature with Parry-Romberg 
syndrome associated with Coats’ or Coats-like 
disease,15–17 with our case being the fourth. There is also 
a case of Coats’ disease reported in a series of patients 
with scleroderma en coup de sabre, another form of idio
pathic hemifacial atrophy.18 Such an association between 
two very rare disease entities, both with unclear pathogen
esis, suggests common-origin developmental defect.

Our results are in line with the recent chronological 
analysis6 of Coats’ disease that has highlighted more 
favorable outcomes in the latest decades with earlier man
agement of the exudative forms of the condition. 
Intravitreal injection of anti-VEGF agents has strongly 
made its way into most of the recently suggested manage
ment protocols for exudative Coats’ disease, particularly 
stage 3.3,19–21 We report favorable and maintained out
comes with the combined use of the anti-VEGF agent, 
ranibizumab, and ablation therapy in our studied sample 
of 16 eyes. A similar experience by Li et al20 has demon
strated successful usage of intravitreal ranibizumab com
bined with ablation therapy in 17 eyes with stage 3 
disease, with significant decrease in SRF and stabilization 
of the condition in all eyes. A variation between the two 
studies is that all patients in their cohort received laser 
therapy with only three undergoing additional 
cryotherapy,20 while most of our patients (87.5%) under
went cryotherapy and only a quarter (25%) underwent 
laser ablation.

Reviewing our results against some of the other stu
dies that did not utilize anti-VEGF injection, Nucci et al22 

retrospectively analyzed 32 eyes that had undergone laser 
ablation alone and found that only one eye required enu
cleation, but while the definition of successful therapy is 
outlined in the paper, the report on the success rate is 
missing. Mrejen et al23 reported on a heterogeneous 

combination of therapies in 15 eyes with Coats’ disease, 
including laser ablation, cryotherapy, and VR surgery. 
Three of the eyes (20%) developed phthisis bulbi and 
required enucleation. Ghazi et al24 reported on the suc
cessful use of intravitreal triamcinolone acetate injections 
followed by ablation therapy to decrease the incidence of 
subsequent VR fibrosis, but the report only included four 
eyes in total, two of which had persistent SRF, and three 
had a short follow-up interval of 1–4 months. In their 
recently reported 20-year experience with Coats’ disease, 
Ong et al25 outlined more favorable outcomes with the 
addition of anti-VEGF agents to ablation therapy in the 
recent decades, especially in stage 3A. While we would 
be inclined to assert the superiority of anti-VEGF injec
tion as an adjunct therapy, we believe such a question 
would be more suited to a well-controlled, prospective 
study.

Many surgeons promote drainage of SRF as an effective 
means to achieving resolution, especially in advanced 
disease.10,13,21 This could be carried out via an external trans- 
scleral approach13 or internally via PPV which has recently 
been reported by Ucgul et al26 to have a superior outcome. In 
our experience, one of the three cases that underwent external 
SRF drainage had an iatrogenic break that required further 
intervention via PPV. However, PPV entails the transforma
tion of the ERD to an RRD with a higher risk of VR fibrous 
proliferation. We, thus, recommend for SRF drainage to be 
reserved for advanced cases with high ERDs in which abla
tion treatment had failed or could not be carried out, and that 
when needed, external drainage would be more favorable.

Intravitreal anti-VEGF agents have conversely been sug
gested to increase the incidence of VR fibrosis and TRD 
when used for treatment of exudative Coats’ disease. In the 
report by Ramasubramanian and Shields,11 four of the eight 
patients treated with intravitreal bevacizumab and ablation 
therapy developed VR fibrosis, and three of them developed 
TRD within 9 months of injection. Gaillard et al12 also 
reported that five of the nine eyes treated with intravitreal 
ranibizumab and ablation therapy developed VR fibrosis, 
one of which progressed to develop TRD. On the other 
hand, Li et al20 reported no cases of VR fibrosis in their 17 
studied eyes that underwent a median of three ranibizumab 
injections. In our experience, only 3 of our 16 eyes devel
oped VR fibrosis and none progressed to TRD.

Our work is limited by the single-center, non- 
comparative, retrospective analysis of a relatively small sam
ple size. It is imperative here to highlight that no systematic 
review or meta-analysis on the topic of managing Coats’ 
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disease has been reported to date. This is probably owing to 
the rarity of the condition, suboptimal retrospective report
ing, heterogeneity in patients’ characteristics and disease 
stage, varying therapeutic combinations, timing, and follow- 
up intervals, and unclear outcomes definition in the different 
reports.7 Future well-designed prospective studies – possibly 
through a global collaboration network – with pre-defined 
outcomes would be ideal.

In conclusion, we report our favorable experience with 
combining intravitreal ranibizumab injection and ablation 
therapy in managing exudative Coats’ disease. We recom
mend for external SRF drainage to be preserved for eyes 
where ablation therapy is not feasible. We also highlight the 
lack of consensus and the controversy regarding the different 
treatment modalities utilized in managing Coats’ disease, and 
stress on the need of well-designed, prospective, comparative 
studies.

Disclosure
The authors report no conflicts of interest in this work.
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