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Case Report

Coats Plus Syndrome Presenting in an Adult

Fae B. Kayarian, BS'"’, Steven M. Cohen, MD, FACS?23,
Mark L. Cohen, MD*, and Daniel E. Sammartino, MD?®

Abstract

Purpose: To present a case of retinal vascular disease characterized primarily by capillary nonperfusion in an adult with Coats
plus syndrome (CPS). Methods: A case and its findings were analyzed. Results: A 38-year-old woman with a history of
poliosis, thrombocytopenia, seizures, and white-matter brain lesions was referred for evaluation of bilateral blurred central
vision. Fluorescein angiography showed extensive bilateral retinal capillary nonperfusion with retinal arteriolitis in the right eye.
Genetic testing found 2 pathological mutations in the conserved telomere maintenance component | (CTC/) gene, diagnostic of
CPS. Conclusions: Genetic testing may be diagnostic in patients who present with retinal vascular disease and systemic disease
suggestive of CPS.

Keywords
Coats plus syndrome, cerebroretinal microangiopathy with calcifications and cysts, CTC/, retina, retinal telangiectasia exudates,
leukodystrophy, retinal vascular disease, capillary nonperfusion

Introduction

Coats plus syndrome (CPS), also known as cerebroretinal
microangiopathy with calcifications and cysts, is a multisystem
disorder that can include retinal capillary nonperfusion and
exudation. CPS is autosomal recessive, manifesting in people
with mutations in both copies of the conserved telomere main-
tenance component 1 (CTCI) gene.' Because the spectrum of
findings seen in patients with CPS is variable and the disease is
rare, it can present a diagnostic challenge.? Patients with CPS
usually become symptomatic in childhood.

Of the 30 cases of CPS in the literature,” > only 3 presented
in patients older than 18 years; those patients were 19 years old,
21 years old, and 23 years old.?'?* We report a 38-year-old
woman with a complex medical history and fluorescein angio-
graphic evidence of severe bilateral retinal capillary non-
perfusion with retinal arteriolitis who had genetic testing that
confirmed the diagnosis of CPS.

Case Report

A 38-year-old woman presented to our retina clinic with mod-
erately blurred central vision. Her visual acuity was 20/25 OD
and 20/60 OS. She was born with neonatal abstinence syn-
drome because of exposure to opioid drugs in utero and did
not know whether she was born prematurely. At age 14 years,
she developed a white patch in the middle of her hair. A few
years ago, all her hair turned white, including the hair on her
arms. She has a distant history of endometriosis and osteo-
myelitis of the jaw with a poor dental history. Her husband

was an ophthalmic technician who noted that she had a 20-year
history of optic nerve pallor.

At age 35 years, the patient presented with seizures; a mag-
netic resonance imaging scan of her head showed an irregularly
marginated enhancing 4.7 cm X 5.2 cm X 3.1 c¢m lesion in the
medial right frontal lobe with calcifications, extensive vaso-
genic edema, and midline shift (Figure 1). The patient was
started on intravenous (IV) dexamethasone, and a right frontal
craniotomy was performed. Pathology noted extensive necro-
sis, astrogliosis, and collections of calcospherites, but no malig-
nancy. Flow cytometry was not diagnostic.

The patient’s hospital course was complicated by recurrent
unexplained fevers and macrocytic anemia with thrombocyto-
penia. The thrombocytopenia was treated with dexametha-
sone and IV immunoglobulin with a transient improvement,
and she eventually responded to eltrombopag. A bone marrow
biopsy showed 10% to 20% trilineage hematopoiesis and ery-
throid hyperplasia with no significant increase in blasts and no
granulomas. Flow cytometry showed no abnormal B-cell or
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Figure |. Magnetic resonance imaging of the brain with T2 image
shows extensive vasogenic edema extending into portions of the
basal ganglia, internal capsule, and subsinsular regions with evidence
of a midline shift and local mass effect.

Figure 2. Color fundus photograph of both eyes shows optic nerve
pallor, ghost vessels, and rare, faded cotton-wool spots.

T-cell populations, and a myelodysplastic syndrome fluores-
cence in situ hybridization (MDS-FISH) panel was negative.
Positron emission tomography/computed tomography for
lymphoma was negative but showed bilateral interstitial lung
disease.

At our clinic, retinal imaging showed a pale optic nerve, ghost
vessels, and faded cotton-wool spots in both eyes (Figure 2).
Widefield fluorescein angiography showed extensive capillary
nonperfusion and peripheral drusenoid pigment epithelial detach-
ments in both eyes and patches of retinal arteriolitis in the right
eye (Figure 3).2

Genetic testing showed 2 pathologic mutations in the CTC!
gene, confirming the diagnosis of CPS. Both pathological vari-
ants, ¢.2954 2956del, result from the deletion of 1 amino acid
of the CTC1 protein (p.Cys985del). The patient had panretinal

Figure 3. Wide-angle montage fluorescein angiogram shows
capillary nonperfusion and peripheral hyperfluorescent spots in
both eyes. The left eye shows fluorescein staining of the wall of the
retinal arterioles in the macula.

photocoagulation (PRP) in the right eye to the area of capillary
nonperfusion.

Conclusions

CPS is a rare, autosomal recessive disorder caused by loss-of-
function mutations in both copies of the CTC/ gene that results
in characteristic brain lesions, such as intracranial calcification
and cysts; retinal capillary nonperfusion, telangiectasia, and
exudates; and leukodystrophy. Patients also develop non-neu-
rologic disease including malformations of the gastrointestinal
tract, poliosis, and osteopenia.'* Usually, the systemic workup
for CPS occurs between infancy and adolescence. Typical ini-
tial presentations include gastrointestinal bleeding, seizures,
developmental delay, and bone fractures.*

Because CPS is rare, the best treatment for CPS retinopa-
thy is unknown. In a recent article published in this journal,
Sears et al** reviewed treatments of infants with CPS includ-
ing laser photocoagulation; cryotherapy; intravitreal anti-
vascular endothelial growth factor injections; intraocular,
periocular, and systemic steroids; and surgery. Even though
our patient did not have posterior pole or anterior segment
neovascularization, we chose to apply PRP to the area of non-
perfused retina in the more affected eye. The decision to treat
the more affected eye was driven by case reports describing
treatment of other patients with CPS and the patient’s poor
follow-up in our office for care. When she was first seen, she
had a history of no eye care for the preceding 8 years. After
her first visit, she missed half of her appointments and has
since been lost to follow-up.

In conclusion, our 35-year-old patient was diagnosed with
CPS after presenting with extensive, peripheral, retinal capillary
nonperfusion in both eyes. Retina specialists should consider
this rare diagnosis in their patients who present with retinal
vascular disease and systemic disease suggestive of CPS.

Ethical Approval
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information was performed in a US Health Insurance Portability and
Accountability Act-compliant manner.
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cation of this case report.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD

Fae B. Kayarian https://orcid.org/0000-0003-0434-6060

References

1. Anderson BH, Kasher PR, Mayer J, et al. Mutations in CTCl1,
encoding conserved telomere maintenance component 1, cause
Coats plus. Nat Genet. 2012;44(3):338-342. doi:10.1038/ng.1084

2. Agrawal KU, Kalafatis NE, Shields CL. Coats plus syndrome with
new observation of drusenoid retinal pigment epithelial detach-
ments in a teenager. Am J Ophthalmol Case Rep.2022;28:101713.
doi:10.1016/j.aj0c.2022.101713

3. Acharya T, Firth HV, Dugar S, et al. Novel compound hetero-
zygous STN1 variants are associated with Coats Plus syndrome.
Mol Genet Genomic Med. 2021;9(12):e1708. doi:10.1002/mgg3
.1708

4. Briggs TA, Abdel-Salam GM, Balicki M, et al. Cerebroretinal
microangiopathy with calcifications and cysts (CRMCC).
Am J Med Genet A. 2008;146A(2):182-190. doi:10.1002/ajmg.a.
32080

5. Maia C, Batista M, Palavra F, Pinto J. Coats-plus syndrome:
when imaging leads to genetic diagnosis. BMJ Case Rep. 2022,
15(5):€249702. doi:10.1136/bcr-2022-249702

6. Collin A, Lecler A. Coats plus syndrome. JAMA Neurol.
2019;76(4):501. doi:10.1001/jamaneurol.2018.4610

7. McGettrick PM, Loeffler KU. Bilateral Coats’ disease in an infant
(a clinical, angiographic, light and electron microscopic study).
Eye (Lond). 1987;1(Pt 1):136-145. doi:10.1038/eye.1987.20

8. Crow YJ, McMenamin J, Haenggeli CA, et al. Coats’ plus: a pro-
gressive familial syndrome of bilateral Coats’ disease, characteristic
cerebral calcification, leukoencephalopathy, slow pre- and post-
natal linear growth and defects of bone marrow and integument.
Neuropediatrics. 2004;35(1):10-19. doi:10.1055/5-2003-43552

9. Loépez-Caiizares A, Fernandez MP, Al-Khersan H, et al. Coats
plus in prematurity. Ophthalmic Genet. 2022;43(4):543-549. doi:
10.1080/13816810.2022.2051193

10. Morgado F, Batista M, Moreno A, Coutinho 1. Coats plus syn-
drome (cerebroretinal microangiopathy with calcifications and
cysts-1): a case report. Pediatr Dermatol. 2021;38(1):191-193.
doi:10.1111/pde.14366

11.

12.

13.

16.

18.

19.

20.

21.

22.

23.

24.

Hosnut FO, Sahin G, Akgaboy M. Coats Plus syndrome: a diag-
nostic and therapeutic challenge in pediatric gastrointestinal
hemorrhage. Turk J Pediatr. 2022;64(1):166-170. doi:10.24953/
turkjped.2020.3315

Bozkurt S, Usta AM, Urganci N, Kalay NG, Kose G, Ozmen E.
Coats plus syndrome: a rare cause of severe gastrointestinal tract
bleeding in children - a case report. BMC Pediatr. 2022;22(1):119.
doi:10.1186/s12887-022-03140-5

Passi GR, Shamim U, Rathore S, et al. An Indian child with Coats
plus syndrome due to mutations in STN1. A4m J Med Genet A.
2020;182(9):2139-2144. doi:10.1002/ajmg.a.61737

. Liang T, Zhang X, Xu Y, Zhao P. Ophthalmic findings and a

novel CTC1 gene mutation in coats plus syndrome: a case report.
Ophthalmic Genet. 2021;42(1):79-83. doi:10.1080/13816810.202
0.1827443

. Han E, Patel NA, Yannuzzi NA, et al. A unique case of coats

plus syndrome and dyskeratosis congenita in a patient with CTC1
mutations. Ophthalmic Genet. 2020;41(4):363-367. doi:10.1080/
13816810.2020.1772315

Painho T, Conceigao C, Kjollerstrom P, Batalha S. Retinopathy
and bone marrow failure revealing Coats plus syndrome. BM.J Case
Rep.2018;2018:bcr2018224477. doi:10.1136/ber-2018-224477

. Yannuzzi NA, Tzu JH, Ko AC, Hess DJ, Cristian I, Berrocal AM.

Ocular findings and treatment of a young boy with Coats’ plus.
Ophthalmic Surg Lasers Imaging Retina. 2014;45(5):462-465.
doi:10.3928/23258160-20140827-02

Netravathi M, Kumari R, Kapoor S, et al. Whole exome sequenc-
ing in an Indian family links Coats plus syndrome and dextrocar-
dia with a homozygous novel CTC1 and a rare HES7 variation.
BMC Med Genet. 2015;16:5. doi:10.1186/s12881-015-0151-8
Mansukhani S, Ho ML, Gavrilova RH, Mohney BG, Quiram PA,
Brodsky MC. Cerebroretinal microangiopathy with calcifications
and cysts (CRMCC) or “Coats Plus”: when peripheral retinal vas-
culature signals neurologic disease. J A4APOS. 2017;21(5):420-
422. doi:10.1016/j.jaapos.2017.04.015

Hidalgo-Sanz J, Perez-Delgado R, Garcia-Jimenez I, et al.
Lactante con calcificaciones intracraneales y retinopatia [Infant
with intracranial calcifications and retinopathy]. Rev Neurol.
2019;69(7):289-292. doi:10.33588/rn.6907.2019166

Simon AJ, Lev A, Zhang Y, et al. Mutations in STN1 cause
Coats plus syndrome and are associated with genomic and telo-
mere defects. J Exp Med. 2016;213(8):1429-1440. doi:10.1084/
jem.20151618

Lin H, Gong L, Zhan S, Wang Y, Liu A. Novel biallelic missense
mutations in CTC1 gene identified in a Chinese family with Coats
plus syndrome. J Neurol Sci. 2017;382:142-145. doi:10.1016/].
jns.2017.09.041

Riquelme J, Takada S, van Dijk T, et al. Primary ovarian failure
in addition to classical clinical features of coats plus syndrome
in a female carrying 2 truncating variants of CTC1. Horm Res
Paediatr. 2021;94(11-12):448-455. doi:10.1159/000520410
Sears AE, Awh CC, Kunhiabdullah S, Sears JE, Mammo DA.
Coats plus syndrome in a premature infant, with a focus on
management. J Vitreoretin Dis. 2023;7(1):74-78. doi:10.1177/
24741264221129430


https://orcid.org/0000-0003-0434-6060

