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Case Series

Introduction

Coats plus syndrome, also known as cerebroretinal microangi-
opathy with calcifications and cysts, is a rare autosomal recessive 
disorder that typically affects the retina and the central nervous, 
gastrointestinal, skeletal, and integumentary systems.1,2 Dilated 
and tortuous retinal vessels, retinal neovascularization, retinal 
detachment (RD), and vision loss are common presentations.3 
Other syndromic manifestations include seizure disorder, gastro-
intestinal bleeding, osteopenia, and early graying and loss of hair 
and nails.1,3 Coats plus syndrome is most often caused by a muta-
tion in the CTC1 gene but may also be associated with mutations 
in the STN1 gene.

We report the case of a young female patient presenting with 
dense vitreous hemorrhage who was initially thought to have 
familial exudative vitreoretinopathy (FEVR) but ultimately was 
diagnosed with Coats plus syndrome. Her course was compli-
cated by an RD, severe gastrointestinal bleeding, severe ane-
mia, seizure disorder, and ascites. Treatment consisted of iron 
and packed red blood cell infusions, thalidomide, intravitreal 
antivascular endothelial growth factor (anti-VEGF) injections, 
and intravenous bevacizumab, the last of which significantly 
reduced her bleeding and thus her dependence on blood transfu-
sions. Intravenous bevacizumab also eliminated her depen-
dence on intravitreal anti-VEGF. She ultimately was admitted 

for distributive shock secondary to infection and died at the age 
of 12 years.

Case Report

A 2-year-old girl was referred to the retina clinic for exotropia 
and decreased visual acuity in the right eye with concerns for 
deprivation amblyopia. Her birth history was remarkable for 
intrauterine growth restriction, delivery at 35 weeks of gesta-
tion, and a 5-week stay in the neonatal intensive care unit. 
Although early examinations showed postnatal growth restric-
tion and sparse graying hair, her ocular and family histories 
were unremarkable.

An initial examination under anesthesia (EUA) showed a 
dense vitreous hemorrhage, a falciform fold, and a posterior 
subcapsular cataract in the right eye. The left eye was normal at 
this time. Ultrasound of the right eye showed an attached retina, 
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Abstract
Purpose: To report a pediatric case of Coats plus syndrome that initially presented resembling familial exudative vitreoretinopathy 
(FEVR). Methods: A single case was analyzed. Results: A pediatric patient was referred at 2 years of age to the retina clinic for 
exotropia and decreased visual acuity in the right eye and was found to have a dense vitreous hemorrhage. She later developed 
persistent gastrointestinal bleeding requiring regular blood transfusions and intravenous bevacizumab. Treatment with systemic 
bevacizumab resolved the patient’s cystoid macular edema (CME). Although her presentation and examination were initially 
suggestive of FEVR, genetic analysis revealed heterozygous biallelic mutations in the STN1 gene, mutations that are known to be 
associated with Coats plus syndrome. Conclusions: Coats plus syndrome is a rare and life-threatening microangiopathy that 
affects the retina, central nervous system, and gastrointestinal system. The patient’s resulting CME significantly improved with 
intravenous bevacizumab.
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and computed tomography (CT) of the head showed intracra-
nial calcifications and a 6.0 mm intraocular mass in the right 
eye, findings that are consistent with a dense vitreous hemor-
rhage. Accordingly, toxocariasis cultures were taken but were 
normal. No fluorescein angiography (FA) was performed at this 
time because it was not deemed necessary. The patient was sent 
to pediatric ophthalmology and continued care at the retina 
clinic, with evaluations approximately every 2 weeks until her 
next EUA.

One year later, the vitreous hemorrhage in the right eye had 
cleared, revealing the large falciform fold encompassing the 
right optic nerve and extending into the periphery; however, 
there was no evidence of active inflammation or hemorrhage. 
The patient’s left eye was still normal at this time. FEVR was 
suspected because of the presence of the retinal fold and the 
patient’s history of vitreous hemorrhage. An inherited retinal 
disease panel for thousands of retinal diseases was performed 
and was negative for 4 of the most common genetic culprits 
(FZD4, LRP5, TSPAN12, and NDP). FEVR could not be ruled 
out, however, because many other genes underlie the symptoms 
of this entity, for which testing is not typically done.4 Follow-up 
magnetic resonance imaging at this time confirmed stable 
enhancement of the basal ganglia, thalamus, and white matter, 
indicating intracranial calcifications and cysts. These findings 
were consistent with Coats plus syndrome.

At 5 years of age, the patient was found to have peripheral 
ischemia and edema in both eyes, with the left eye significantly 
worse than the right eye. Panretinal photocoagulation (PRP) 
was performed on both peripheral retinas (Figure 1). When the 
patient was 6 years old, an EUA found mild peripheral trac-
tional RD in the right eye thought to be of ischemic etiology. 
Pars plana vitrectomy was performed with placement of a 
scleral buckle and oil tamponade. PRP was again performed in 
both eyes because of evidence of ischemia seen on FA.

The patient continued to have regular follow-up at least 
every 1 to 2 months, but further FA imaging was not performed 

until 8 years of age, when she developed cystoid macular edema 
(CME) in the left eye (Figure 2). FA showed vascular parafo-
veal lipid with peripheral avascularity and ischemia, and the 
patient was started on monthly intravitreal ranibizumab. She 
also received additional PRP to combat the production of VEGF 
by persistently ischemic retinas. The patient continued to have 
interim FA as needed.

By the age of 9 years, the patient developed neovascular 
glaucoma in the right eye with vascularization of the iris, an 
intraocular pressure of 40 mm Hg, and associated band kera-
topathy. Gonioscopy showed almost 360 degrees of posterior 
synechiae in the right eye and an angle open to the scleral spur 
greater than 360 degrees in the left eye. Pressure-lowering 
drops were started at this time. Progression of the posterior 
subcapsular cataract in the patient’s right eye was noted and 
warranted cataract extraction and intraocular lens placement 
to facilitate further monitoring and treatment of the retinal 
disease.

For most of her early life, the patient’s only significant 
symptoms were ocular. However, at the age of 10 years, she 
presented to the emergency department after a possible seizure 
event characterized by a 45-second episode of arm flailing and 
subsequent unresponsiveness for roughly 90 seconds. CT of the 
head showed no acute intracranial findings, with comments 
only pertaining to the previous findings consistent with Coats 
plus syndrome. A CT venogram found no dural sinus thrombo-
sis, and an electroencephalogram suggested underlying struc-
tural cortical or white-matter dysfunction, explained by the 
patient’s known intracranial calcifications.

Around this same time, the patient developed abdominal 
pain and significant blood in her stool and was found to be 
severely anemic, with hemoglobin levels as low as 1.9 g/dL. 
Transfusions of packed red blood cells every other week were 
initiated as well as regular iron infusions to maintain safe 
hemoglobin levels. An endoscopy showed ectatic vessels in 
the small bowel with marked bleeding and significant blood in 

Figure 1. Fundus photograph of the left eye shows scarring from peripheral laser photocoagulation.
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the second, third, and fourth portions of the duodenum. A 
biopsy of the bowel and magnetic resonance angiography of 
the abdomen and pelvis were normal. A colonoscopy and bone 
marrow aspiration at this time were also normal. A liver ultra-
sound showed stage II to III fibrosis and normal blood flow on 
Doppler venography.

The patient continued to bleed profusely into her gastrointesti-
nal tract, and at age 11 years she was started on thalidomide, a 
medication often used to control bleeding from angiodysplastic 
gastrointestinal lesions, to no avail.5 Ultimately, she began receiv-
ing intravenous bevacizumab, another measure shown to be 
effective in several patients with severe bleeding secondary to 
angioectasias of the digestive tract.6 This intervention was effec-
tive and resulted in noticeably less blood in her stools, less abdomi-
nal pain, and a decreased frequency with which she required blood 
transfusions. After starting bevacizumab therapy, she no longer 
required monthly intravitreal anti-VEGF injections.

Because of the patient’s persistent blood loss without a clear 
etiology and because clarity could provide clinical guidance 
with regard to treatment and surveillance decision-making, 
additional genetic testing for mutations related to telomere loss 
was performed. The patient was found to be negative for muta-
tions in CTC1, which is the most commonly implicated gene in 
Coats plus syndrome/cerebroretinal microangiopathy with cal-
cifications and cysts.7 However, she was positive for heterozy-
gous biallelic mutations in STN1, which has also been associated 
with the occurrence of Coats plus syndrome.8

Over the next 18 months, the patient was diagnosed with sev-
eral separate episodes of spontaneous bacterial peritonitis, entero-
colitis, and gastritis. At the age of 12 years, she was admitted for 

distributive shock secondary to Escherichia coli peritonitis,  
methicillin-sensitive Staphylococcus aureus pneumonia, acute 
COVID-19 infection, and hypovolemic shock from persistent 
gastrointestinal blood loss. She was also found to have non-hem-
orrhagic strokes in the distributions of the right middle cerebral 
artery and right anterior communicating artery.

Despite broad-spectrum antibiotics and high-dose vasoac-
tive medications, the patient had worsening hemodynamic 
instability, oxygenation, and ventilation with mixed respiratory 
acidosis and lactic acidosis. In the setting of multisystem organ 
failure, her condition was deemed to be irreversible and termi-
nal. A discussion with the patient’s family led to the decision to 
allow the patient to die peacefully.

Conclusions

Our patient initially presented with a vitreous hemorrhage. 
Signs of FEVR include avascularity of the peripheral retina, 
dragged retinal vessels and macula, falciform retinal folds, 
neovascularization, subretinal exudates, and RD.9 Each of 
these signs was seen on physical examination throughout the 
patient’s history; however, no genetic evidence of FEVR was 
found. Instead, genetic analysis showed heterozygous bial-
lelic mutations in STN1.

Coats plus syndrome is mediated primarily by dysfunction 
of the CTC1-STN1-TEN1 complex, which is responsible for the 
downregulation and upregulation of telomere elongation and is 
implicated in human telomeropathies such as Coats plus syn-
drome.10 Extraocular manifestations of such a telomeropathy 
include intrauterine growth retardation, developmental delay, 

Figure 2. Edema of the left eye before systemic bevacizumab is seen on an image taken on July 22, 2020.
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cerebral calcifications and cysts, portal hypertension, gastroin-
testinal blood loss, skeletal anomalies, and integumentary dys-
function that includes early graying and brittleness of the 
hair.1,2,3,11 Our patient had nearly all these symptoms; thus, her 
diagnosis of Coats plus syndrome, confirmed by genetic analy-
sis, although rare, was unsurprising.

Of note, the use of intravenous bevacizumab in this patient’s 
case, while targeted at the incessant gastrointestinal bleeding, 
proved useful in treating the retinal leakage and edema 
(Figures 2 and 3). Before starting intravenous bevacizumab, 
our patient was receiving intravitreal aflibercept on a monthly 
basis. After the initiation of bevacizumab, intravitreal injec-
tions were no longer required. Of course, this is an expected 
outcome because the use of bevacizumab to treat choroidal 
neovascularization was first observed in the early 21st century 
in cancer patients whose comorbid age-related macular degen-
eration (AMD) improved after systemic anti-VEGF adminis-
tration. However, for many years there were limited data 
regarding the improvement of neovascularization secondary 
to diseases other than AMD after systemic bevacizumab. 
Reports of such improvement did not include patients with 
Coats plus syndrome.12 More recently, 1 other case of sys-
temic bevacizumab to treat neovascularization in Coats plus 
syndrome was reported, although data remain limited.13

In young patients with a clinical presentation resembling 
FEVR but with unclear genetic analysis results, Coats plus syn-
drome should be included in the differential diagnosis. Providers 
should also consider the impact and potential benefit of sys-
temic anti-VEGF treatment on their own treatment plan when  
it is being administered by another provider—in this patient’s 

case by a gastroenterologist for intractable digestive tract bleed-
ing related to Coats plus syndrome.

There continues to be limited research on Coats plus syn-
drome, although the consequences, including loss of vision, 
neurologic deficit, and gastrointestinal bleeding, are potentially 
devastating. This case report adds insight into the presentation 
and treatment of this rare syndrome.
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Figure 3. Edema of the left eye after systemic bevacizumab is seen on an image taken on December 13, 2021.
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