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Abstract 

We report a case of full-thickness macular hole (FTMH) which developed during follow-up for 

Coats disease. To our knowledge, this is the first report on a case of FTMH which developed 

during follow-up for Coats disease. A 17-year-old boy was referred to our institution with 

blurred vision in his left eye. Fundus examination showed yellowish subretinal exudates with 

overlying telangiectatic retinal vessels in the temporal periphery in the left eye; the right eye 

was normal. Fluorescein angiography revealed diffusion indicative of temporal peripheral vas-

cular leakage. We made a diagnosis of stage 2A Coats disease and performed argon laser 

photocoagulation (PC). Moreover, he received intravitreal injection of anti-vascular endothelial 

growth factor. At 30 months after the first visit, the best-corrected visual acuity (BCVA) of the 

left eye worsened to 20/50. We observed tensioned internal limiting membrane (ILM), serous 

macular detachment (SMD) and retinal thinning; the intraretinal exudate remained. We per-

formed PC and at 36 months after the first visit, BCVA further declined to 20/63 in his left eye 

and FTMH was observed. We then performed a 27-gauge pars plana vitrectomy and ILM peel-

ing following which the FTMH was found to have closed by 4 days after vitrectomy. SMD grad-

ually decreased, and BCVA improved to 20/20. Chronic inflammation by peripheral vascular 

leakage and PC application might have caused FTMH. In this case, the vitrectomy for FTMH 

with Coats disease provided good visual and anatomic outcomes. 
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Introduction  

Coats disease is characterized by the occurrence of abnormal retinal telangiectasia with 
massive intraretinal and subretinal exudates of fluid and lipid, capillary nonperfusion, and ex-
udative retinal detachment [1]. Coats disease presents with many clinical features and com-
plications [2]; however, the development of full-thickness macular hole (FTMH) in Coats dis-
ease is particularly rare [3–6]. The etiology of FTMH in Coats disease is unknown. Here, we 
report on our case of a patient with Coats disease who developed FTMH during follow-up and 
discuss the pathogenesis of the FTMH.  

Case Report 

A 17-year-old boy complained of blurred vision in his left eye. Best-corrected visual acuity 
(BCVA) was 20/20 in both eyes. On fundus examination, the right eye was normal and the left 
eye had a large area of yellowish subretinal exudate with overlying telangiectatic retinal ves-
sels in the temporal periphery. Fluorescein angiography revealed diffuse temporal peripheral 
vascular leakage and staining corresponding to retinal aneurysms (Fig. 1). Optical coherence 
tomography (OCT) showed retinal deposits, highly indicative of internal limiting membrane 
(ILM), and no sign of exudate (Fig. 2a). These clinical features led to a diagnosis of stage 2A 
Coats disease. Argon laser photocoagulation (PC) was performed for the temporal aneurysms, 
a total of 3 times, following which the subretinal exudate improved. This patient visited the 
United States to study and there he received intravitreal anti-vascular endothelial growth fac-
tor (VEGF) injection twice. At 30 months after the first visit, BCVA in his left eye declined to 
20/50. Tensioned ILM, serous macular detachment (SMD) and retinal thinning was confirmed 
on OCT (Fig. 2b). Fundus examination showed that the intraretinal exudate was still present 
in the left eye. We performed additional PC and 36 months after the first visit, BCVA in his left 
eye further declined to 20/63. OCT revealed FTMH (Fig. 2c). The horizontal diameter of the 
macular hole was 262 μm. We then performed 27-gauge pars plana vitrectomy. There was no 
posterior vitreous detachment, and so we created it surgically. ILM peeling was performed 
using Brilliant Blue-G dye (0.06%). Additional PC was performed for the peripheral retinal 
aneurysms. This was followed by tamponade with 20% sulfur hexafluoride gas. The patient 
was advised to maintain a face-down position until the FTMH closed. One day later, the FTMH 
remained. Four days after vitrectomy, the FTMH was found to be closed (Fig. 3a). OCT 1 month 
after vitrectomy showed SMD, but the FTMH remained closed (Fig. 3b). Follow-up at 6 months 
revealed that the subretinal exudate had gradually disappeared (Fig. 3c). BCVA improved to 
20/20 and SMD decreased (Fig. 3d). Postoperatively, there was no progression of cataract and 
recurrence of intraocular inflammation during the 24 months of follow-up period. 

Discussion and Conclusion 

FTMH with Coats disease has rarely been reported [3–8] and the pathogenesis of FTMH 
is unknown. To our knowledge, this is the first report of a patient with Coats disease who de-
veloped FTMH.  

In previous reports, OCT findings in FTMH with Coats disease have included 1 case with 
thin membranous tissue [3], 1 case with epiretinal membrane (ERM) [6], and 2 cases with no 
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macular traction [4, 5]. In the present case, OCT showed no sign of vitreomacular traction, 
ERM. 

Kumar et al. [6] described a role for tangential traction induced by ERM in the etiology of 
FTMH. They performed a 25‑gauge pars plana vitrectomy and ILM peeling. After surgery, their 
patient was found to have functional preservation with good visual and anatomic outcomes. 
In our case, there was no ERM and no posterior vitreous detachment but only tangential trac-
tion of internal limiting membrane. 

Kumar et al. [4] also reported that peripheral vascular leakage may lead to macular edema 
even though the vascular telangiectasia is located in the retinal periphery. In our case, serous 
macular detachment occurred after intravitreal anti-VEGF therapy. This may have been sec-
ondary changes in the vascular telangiectasia located in the retinal periphery.  

The causes or mechanisms of secondary FTMH have been reported, such as retinal vitre-
ous surgery, diabetic edema, retinal pigment epithelial detachment, and intravitreal injection 
of anti-VEGF [7–10]. Our patient had received intravitreal anti-VEGF therapy; however, FTMH 
occurred at least 1 year after the anti-VEGF injections, and thus the effect might be negligible 
in our case. 

Brazitikos and Stangos [11] described macular hole formation in diabetic retinopathy 
with concurrent cystoid macular edema. Their hypothesis was that intraretinal exudate could 
lead to cystoid degeneration of the retina, which might likely progress spontaneously to mac-
ular retinoschisis or even partial or complete macular hole formation. In cases where there is 
thinning of the inner retinal wall in serous retinal detachment, FTMH could develop after rup-
ture of the serous retinal detachment, as a result of increased internal pressure. It is also pos-
sible that traction arising from a remnant posterior hyaloid membrane on the surface of the 
juxtafoveal retina may contribute to FTMH and that posterior hyaloid traction might contrib-
ute even more strongly. 

There were few reports of vitrectomy for Coats disease. In eyes with extensive exudative 
retinal detachment, vitrectomy was performed with external subretinal fluid drainage [12]. 
Moreover, in case of secondary ERM [13] and FTMH [6] with Coats disease, vitrectomy was 
also performed. 

In the present case, we speculate that peripheral vascular leakage may have caused 
chronic inflammation, thus later on causing tissue contraction. It is thought that repeated ex-
acerbation and remission of chronic peripheral inflammation may cause tangential traction of 
ILM, subretinal detachment and retinal thinning. Application of PC to such conditions may 
cause further intraocular inflammation. Anti-VEGF therapy induced a temporal remission, yet 
injections might have enhanced tangential traction of ILM. 

To our knowledge, this is the first report on a patient who developed FTMH during follow-
up for Coats disease. In this case, the vitrectomy for FTMH with Coats disease provided good 
visual and anatomic outcomes. 

Statement of Ethics 

This research complies with the relevant guidelines for human studies and was conducted 
ethically in accordance with the World Medical Association Declaration of Helsinki. The study 
protocol was approved by the IRB of Jichi Medical University. Patient consent to review his 
medical records was not required by the IRB, because the analyzed data does not contain any 
personally identifiable data. 
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Fig. 1. Fundoscopy at the first visit showing yellowish subretinal exudates with overlying telangiectatic 

retinal vessels in the temporal periphery of the left eye fundus. Fluorescein angiography reveals diffuse 

temporal peripheral vascular leakage. 

 

 

 

Fig. 2. a Optical coherence tomography (OCT) at the first visit showing absence of epiretinal membrane 

and exudate. Findings are highly indicative of internal limiting membrane and retinal deposits. b OCT at 

30 months after the first visit showing tensioned internal limiting membrane (ILM) serous macular de-

tachment, and retinal thinning. c OCT at 36 months after the first visit showing full-thickness macular hole 

(FTMH) formation. 
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Fig. 3. a OCT at 4 days after vitrectomy showing closure of the full-thickness macular hole (FTMH). How-

ever, the serous macular detachment persists. b OCT at 1 month after vitrectomy showing serous macular 

detachment with FTMH closure. c Fundoscopy at 6 months after vitrectomy showing the subretinal exu-

date had gradually disappeared. d OCT at 6 months after vitrectomy showing serous macular detachment 

has almost disappeared; visual acuity improved to 20/20. 
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