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Clinical Characteristics of Pediatric Coats' Disease With Retinal Cyst Using Wide-Angle Fluorescein Angiography
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Purpose: To assess the demographic and treatment features of pediatric patients of Coats' disease with retinal cyst using wide-angle FA.

Design: A retrospective, hospital based, cross-sectional study.

Participants: Pediatric patients of Coats' disease underwent wide-angle FA.

Methods: A retrospective review of pediatric patients of Coats' disease who underwent wide-angle FA at a single center from January 2015 to July 2020. Demographic and treatment features were compared between patients with or without retinal cyst.

Main Outcome Measures: Demographic and treatment outcomes.

Results: There were 123 pediatric Coats' patients in our study, and 18.70% (23/123) of the patients developed complications with retinal cyst, 73.9% (17/23) of the retinal cysts were located in the inferior-temporal quadrant and 82.6% (19/23) of the retinal cysts were located in the peripheral retina anterior to the vortex veins. Compared with patients without retinal cyst, patients with retinal cyst had more clock-hours of telangiectasia on FA (7.32 vs. 5.41, p = 0.031), and may need more total treatments (7.47 vs. 3.53, p = 0.023) including laser photocoagulation (4.08 vs. 2.31, p = 0.019) or intravitreal anti-VEGF (3.13 vs. 2.23, p = 0.039), and also required a longer time for telangiectasia resolution (22.33 vs. 18.53 months, p = 0.043).

Conclusion: Pediatric patients with Coats' disease complicated by retinal cyst presented with more clock-hours of telangiectasia on FA and needed more total treatments and longer time for telangiectasia resolution.
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INTRODUCTION

Coats' disease is a congenital, idiopathic retinal telangiectasia characterized by intraretinal and/or subretinal exudation leading to progressive exudative retinal detachment without retinal or vitreous traction (1, 2). It remains a great challenge of diagnosis and treatment because of its varied clinical presentation, and the majority of the cases present with advanced stages ending with poor visual acuity prognosis in spite of aggressive treatment (3, 4).

Retinal cyst is defined as a fluid-filled space derived from or in the retina (5), and may be related to focal anoxia or degeneration caused by long-standing retinal detachment such as Coats' disease (6). There are a few reports about Coats' disease complicated with retinal cyst, but these have either been single cases or have given few details of its clinical and treatment features (7, 8).

We hereby retrospectively reviewed a case series of pediatric Coats' disease and gave a descriptive analysis of pediatric Coats' disease complicated with retinal cyst, using RetCam III imaging combined with wide-angle fluorescence angiography (FA).



METHODS

The medical and imaging records of 123 children (≤ 18 years) with Coats' disease who underwent treatment with the surveillance of RetCam III imaging combined with wide-angle FA in Beijing Tongren Hospital from January 2015 to July 2020 were retrospectively reviewed. This study has been approved by the Hospital Board and was performed in accordance with the Declaration of Helsinki and we have obtained informed consent from guardians of all the patients. To be included in the study, the patients had to show idiopathic retinal telangiectasia defined as irregular, dilated small, or medium vessels manifested on wide-angle FA, and/or retinal lipid exudation. Patients with uncertain diagnosis and without complete records were excluded.

Coats' disease was staged based on a previously published classification system (9): Stage 1 (only retinal telangiectasia); Stage 2a (telangiectasia and extrafoveal exudation); Stage 2b (telangiectasia and foveal exudation); Stage 3a (subtotal exudative retinal detachment); Stage 3b (total exudative retinal detachment); Stage 4 (total exudative retinal detachment and secondary glaucoma); Stage 5 (phthisis bulbi).

Fundus examination under anesthesia including indirect ophthalmoscopy, color photography and FA with Retcam III was arranged for both eyes of all the patients, each patient was given an intravenous bolus of 20% sodium fluorescein (0.1 ml/kg) before performing FA. Color Doppler ultrasonography and OCT were used to document the presence and extent of retinal detachment and retinal cyst in some cases.

Ablative therapies such as 532-nm laser, cryotherapy, or both were administrated to the areas of retinal non-perfusion and telangiectatic vessels according to FA findings. Cryotherapy was used only when there was confluent extensive exudation of the telangiectatic vascular areas. Intravitreal injection of Ranibizumab (Lucentis; Genentech Inc., South San Francisco, CA, USA) was used for patients with exudative retinal detachment (stage 3 or over). Vitreoretinal surgery, which included any combination of subretinal fluid drainage, pars plana vitrectomy were arranged for some cases.

The patients were monitored between 4 and 12 weeks after treatment, and further treatment was undertaken if there was a lack of telangiectatic vascular resolution or an increase of exudation at follow-up appointment. Demographic data including age at presentation, sex, laterality, clinical features such as pre- and postoperative visual acuity, Coats' disease stages, macular involvement (macular involvement was defined in this study as retinal detachment or yellow hard exudate involving the macular fovea and with a diameter more than one optic disc), retinal cyst and its location, clock hours of FA telangiectasia, treatment modalities, and anatomical prognosis were reviewed and compared between the two groups with or without retinal cysts. Snellen visual acuities were recorded and converted to logarithm of the minimum angle of resolution (log MAR) units for statistical evaluation.

Statistical analysis was performed using SPSS software (version 17.0, SPSS Inc., Chicago, IL, USA). Kolmogorov-Smirnov test was used to analyze the normal distribution of continuous variables, and Mann-Whitney U test was used to compare continuous variables if the data did not follow a normal distribution, Student sample t-test was used to compare continuous variables if the data followed a normal distribution between groups with or without retinal cyst; Fisher exact test was used to compare categorical variables between groups and p-value of 0.05 or less was considered statistically significant.



RESULTS

Demographic features of the study participants: 123 children with Coats' disease (123 eyes) were identified in this study, with at least 6 months follow-up. Overall average age at presentation was 5.59 years (5.59 ± 2.40) and the predominant sex was male (113/123, 91.87%). Retinal cyst was complicated in 23 patients (23 eyes, 23/123, 18.70%), and a comparison of demographic features between patients with and without retinal cyst were listed in Table 1. Statistical analysis revealed no significant difference in presenting age, sex, affected eye (Table 1), preoperative visual acuity, Coats' disease stages and macular involvement between the two groups, but FA showed more clock hours of telangiectasia in the group of patients with retinal cyst compared with cases without retinal cyst (7.32 vs. 5.41, p = 0.031), and there was a trend for eyes in patients with retinal cyst to demonstrate more advanced stages of disease (stage 3A to 5) than those in patients without retinal cyst (73.91 vs. 50.0%, p = 0.023) (Table 2).


Table 1. Demographics of Coats' disease with or without retinal cyst.
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Table 2. Baseline ocular characteristics of Coats' disease with or without retinal cyst.
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Retinal cysts complicated in those cases with Coats' disease manifested as round, clear-demarcated, protuberant cystic pathologies located in posterior or peripheral retina. Retinal cysts were mostly located in the inferior-temporal quadrant (17/23, 73.91%) and the superior-temple quadrant (5/23, 21.72%), only 1 eye with retinal cyst located in the superior-nasal quadrant, and no eye with retinal cyst located in the inferior-nasal quadrant was seen in our case series; 82.60% (19/23) of the retinal cysts located in the peripheral retina (anterior to the vortex veins), and 17.39% (4/23) of the retinal cysts located in the posterior retina (posterior to the vortex veins).

In addition to common clinical features on FA of Coats' disease such as widespread retinovascular telangiectasia, microaneurysms as well as capillary non-perfusion, retinal cyst on FA revealed round, well-demarcated, bullous pathologies with cystic cavity, with capillary non-perfusion areas in the anterior layer of the cyst and late-phase punctate hyperfluorescence of the posterior layer, also telangiectatic and aneurysmal vessels and multiple areas of peripheral capillary non-perfusion at or around the edge of the cyst (Figure 1).


[image: Figure 1]
FIGURE 1. RetCam fundus and FA photographs showing Coats' disease with retinal cysts: (A) bullous retinal cyst in the inferior quadrant, surrounded with yellow hard exudation (white dotted circle); (B) FA of (A) showing well-demarked, protuberate pathology, with anterior layer capillary non-perfusion and late-phase punctate hyperfluorescence of the posterior layer, telangiectasia located at the edge of the cyst (white dotted circle). (C) retinal cyst (white dotted circle), surrounded with massive telangiectasia; (D) FA of (C) showing protuberate cyst, with anterior layer capillary non-perfusion and telangiectasia.


Color Doppler Image (CDI) showed intraocular cystic mass connected with the hyperechoic area of ocular wall (Figure 2), with localized vascular signal on the anterior layer (Figure 2C). OCT showed retinal cyst as separation of the inner and the outer layer of the retina (Figure 3).


[image: Figure 2]
FIGURE 2. Color Doppler Image showing Coats' disease with retinal cysts: (A,B) intraocular cystic mass connected with the hyperechoic area of ocular wall (white dotted circle); (C) localized vascular signal on the anterior layer (red signal).
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FIGURE 3. RetCam fundus, FA and OCT images showing Coats' disease with retinal cysts: (A) retinal cyst (white dotted circle), white arrow showing OCT scan direction; (B) FA of (A), white arrow showing OCT scan direction; (C) OCT image showing retinal cyst with separation of the inner and outer layers of retina (white arrow showing OCT scan direction).


Treatment features of patients in our study are listed in Table 3 and a comparison of treatment features between the two groups revealed that the group of patients with retinal cyst had greater total number of treatments (7.47 vs. 3.53, p = 0.023); and more use of laser photocoagulation (4.08 vs. 2.31, p = 0.019), and intravitreal anti-VEGF (3.13 vs. 2.23, p = 0.039).


Table 3. Treatment features of Coats' disease with or without retinal cyst.
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Other treatment modalities such as cryotherapy, pars plana vitrectomy and subretinal fluid drainage were also used for these patients, but without statistically significant differences between the two groups (p = 0.072): 11 eyes of the 123 eyes (11/123, 8.9%) underwent cryotherapy, of which 3 eyes presented with retinal cyst and the other 8 eyes without retinal cyst; 8 eyes of the 123 eyes (8/123, 6.5%) underwent pars plana vitrectomy, of which 2 eyes presented with retinal cyst and the other 6 eyes without retinal cyst; 8 eyes of the 123 eyes (8/123, 6.5%) underwent subretinal fluid drainage, of which 3 eyes presented with retinal cyst and the other 5 eyes without retinal cyst.

Figures 4, 5 showed fundus photographs of pre-and postoperative fundus photographs of patients with retinal cysts, indicating different degrees of retinal cyst resolution after combined treatment modalities.


[image: Figure 4]
FIGURE 4. Pre-and postoperative fundus photographs of Coats' with retinal cyst.: (A) preoperative retinal cyst (white dotted circle), surrounded with exudative retinal detachment; (B) FA showing protuberate cyst (white dotted circle); (C) decreased retinal cyst (white dotted circle), with retinal attachment after 2 laser photocoagulation combined with intravitreal anti-VEGF; (D) retinal cyst resolution (white dotted circle), with retinal attachment after 2 additional laser photocoagulation.
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FIGURE 5. Pre-and postoperative fundus photograph of Coats' with retinal cyst.: (A) preoperative retinal cyst (white dotted circle); (B) FA showing protuberate cyst (white dotted circle); (C) decreased retinal cyst (white dotted circle) after 3 laser photocoagulation combined with intravitreal anti-VEGF; (D) partial retinal cyst resolution (white dotted circle), with minimal vitreous hemorrhage after 3 additional laser photocoagulation combined with 2 intravitreal anti-VEGF.


Postoperative last-visit visual acuity and percentages of resolution of leaking telangiectasia were also compared and without statistically significant differences between the two groups, but patients with retinal cysts needed longer times for the resolution of leaking telangiectasia (22.33 vs. 18.53 months, p = 0.043) (Table 4).


Table 4. Outcomes of Coats' disease with or without retinal cyst.
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DISCUSSION

Coats' disease represents a broad clinical spectrum of retinal vasculopathy and presents numerous challenges in the management across the disease spectrum (10, 11). Retinal cyst is usually complicated in long-standing rhegmatogenous or exudative retinal detachment such as Coats' disease, which causes focal retinal anoxia or focal retinal cell liquefaction and degeneration.

With the advent of wide-field portable RetCam III imaging, intraoperative FA can be obtained and thus facilitates full identification of abnormal retinovascular areas, where treatment such as laser or cryotherapy could be administrated under general anesthesia for pediatric patients (12–15). The purpose of the study was to investigate the clinical and treatment features of Coats' disease with retinal cyst compared with that without retinal cyst in pediatric patients underwent RetCam III wide-angle FA guided treatment.

We reviewed our clinical experience with Coats' disease in pediatric patients and found that several factors have not changed compared with previous studies (16–19), such as median age at presentation, predominant sex as male (113/123, 91.8%), predominant Coats' disease stage as stage 3a (48.78 vs. 42%). Our study also showed that patients with retinal cyst had more clock hours of telangiectasia on FA compared with patients without retinal cyst, indicating that patients with retinal cyst may had longer and much severe exudative retinal detachment that induced longer time of retinal anoxia or degeneration, which is the pathophysiological basis of retinal cyst formation.

We reviewed the literature and found only Vineet Mutha described the location of retinal cyst in a 5-year-old boy with Coats' disease staged as 3A, and the complicated retinal cyst located in the superonasal quadrant of the fundus (7). In our study, retinal cysts were mostly located in the inferior-temple quadrant and the superior-temporal quadrant, and 82.6% (19/23) of the retinal cysts located in the peripheral retina. We also found in our study that severe combined stages of Coats' disease (3A-5) had larger proportions of retinal cysts formation (p = 0.023). It is not difficult to interpret those results because subretinal fluid accumulated in the inferior quadrant because of gravity, or around the telangiectasia area, which is always located in the peripheral fundus, especially in cases with much severe stages, so long-time exudative retinal detachment may be located in the inferior and peripheral retina in cases with severe Coats' stages, thus forming the pathological basis of retinal cyst formation.

In addition to FA documentation of telangiectasia, light bulb aneurysm, peripheral non-perfusion, and cystoid macular edema, which are frequently seen in Coats' patients (20–22), patients with retinal cysts also demonstrated with well-demarcated, bullous cystic pathologies with the hypo-fluorescence anterior layer “flapping” in the vitreous cavity, late-phase hyper-fluorescence or capillary fluorescence leakage of the posterior layer of the cyst could also be seen, which is different from FA appearance of retinal detachment. Another differential diagnosis of FA appearance of Coats' disease with retinal cysts is retinoschisis, which is always bilaterally involved and without telangiectasia or light bulb aneurysm.

Ultrasonography has long been known to be an essential tool for diagnosis of ocular cysticercosis, and Coats' disease with retinal cyst could manifest as a cystic mass on ultrasonography mimicking a cysticercus cyst with scolex (10). Color Doppler image showed intraocular cystic masses with its hyperechogenic wall connected with the echo of ocular wall, also red vascular signals on the anterior layer, which can be differentiate from cysticercus scolex.

But a smaller retinal cyst (<2 diameters of optic disc) which was buried in extensive retinal detachment, was difficult to distinguish by FA or Ultrasonography.

Exudative retinal detachment complication in Coats' disease is difficult to differentiate from retinal cyst on a fundus photograph, but OCT may give an excellent differentiation as Figure 3 showed: retinal cyst manifested as separation of the inner and the outer layer of the neuroretina, while retinal detachment was the separation of neuroretina and the retinal epithelium.

Treatment of Coats' disease should be directed toward obliterating the telangiectasia by laser photocoagulation or cryotherapy (23–25), more advanced cases complicated by severe exudative retinal detachment may require combined therapies such as intravitreal anti-VEGF, or subretinal fluid drainage to facilitate resolution of the exudate or subretinal fluid (26, 27). For cases complicated with vitreoretinal traction or opacities, pars plana vitrectomy may be needed (28).

The average total number of treatments of all the patients in our study is 4.42, which is comparable with the latest studies in the 2010's (8, 15, 19). Our results also revealed that patients with retinal cyst had a greater total number of treatments, and more use of laser photocoagulation and intravitreal anti-VEGF, probably because of the increased number of hours of telangiectasia on FA of patients with retinal cyst which needs more treatments including laser photocoagulation and intravitreal anti-VEGF for the complete resolution of Coats' pathologies, furthermore, vascular telangiectasia may locate around the anterior edge of retinal cyst just as Figure 1 shows, and the protuberant cyst may make it much more difficult for the thorough laser photocoagulation of the telangiectasia area through binocular indirect ophthalmoscope. Comparisons of other treatments such as cryotherapy, pars plana vitrectomy or subretinal fluid drainage between the two groups in our study revealed no statistical differences, probably because a small number of patients underwent those treatments in our study, and future research with many more patients will be needed.

The presence of thick foveal exudation (stage 2B and above) usually portends a worse visual prognosis both preoperatively and postoperatively, our study showed that 70.27% (78/111) of the patients had postoperative visual acuity worse than log MAR 1.70, which was comparable to previous studies (29, 30), and statistical differences about postoperative visual acuity were not found between the two groups with or without retinal cyst, because most of the patients in our study presented with late Coats' disease stages accompanied by retinal detachment or thick foveal exudation involving the macular with no statistical differences in the macular involvement percentages (p = 0.238) between the two groups, hence the poor visual acuity prognosis.

Shields et al. reported that improvement of stabilization of the disease was achieved in almost 76% of their patients from an anatomic standpoint, and 85.37% (105/123) of the patients in our study had leaking telangiectasia resolution at last visit, with no statistical differences between the two groups (p = 0.750). However, our results showed that patients with retinal cysts needed longer time for resolution of leaking telangiectasia (22.33 vs. 18.53 months, p = 0.043), which may be explained by the fact that patients with retinal cysts had much more clock-hours of telangiectasia and needed longer time for total resolution of leaking telangiectasia.

This retrospective study has many limitations including its relatively short time of follow-up and the potential bias that patients in our study were mostly referred from other hospitals and had very severe pathologies with lower ages at presentation, so the retinal cyst percentage of 18.70% may not be suitable for all the Coats' patients. But it has its advantages of being the largest series of studies investigating the clinical characteristics of pediatric Coats' patients with retinal cyst. However, with the long life span of these patients, further studies with longer-term follow up and more paralleled cases is necessary to explore the visual and anatomical prognosis of these patients.

In summary, we have reviewed our experience with Coats' disease complicated with retinal cysts, and our results showed that 18.70% (23/123) of the Coats' patients may present with complications of retinal cyst, and retinal cysts were mostly located in the inferior-temporal quadrant and in the peripheral retina; patients with retinal cyst had more clock-hours of telangiectasia on FA, and may need more treatments including laser photocoagulation or intravitreal anti-VEGF, also longer time for telangiectasia resolution. Our results should assist the ophthalmologist in predicting treatment difficulties or poorer prognoses for Coats' patients with retinal cyst.



SYNOPSIS

123 children with Coats' who underwent wide-angle FA were retrospectively reviewed and results showed 18.70% (23/123) of the patients developed complications with retinal cyst and patients with retinal cyst presented with more clock-hours of telangiectasia on FA and needed more total treatments and longer time for telangiectasia resolution.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Ethics Committee of Beijing Tongren Hospital. Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.



AUTHOR CONTRIBUTIONS

HL and SL: conceptualization and methodology. J-HL: data collection and writing original draft preparation. JM, LL, and GD: patient reviewing. YF: image preparation and editing. All authors contributed to the article and approved the submitted version.



FUNDING

This study was supported by Beijing Tongren Hospital, Capital Medical University (TRZDYXZY201703).



REFERENCES

 1. Shields JA, Shields CL. Differentiation of coats' disease and retinoblastoma. J Pediatr Ophthalmol Strabismus. (2001) 38:262–6. doi: 10.3928/0191-3913-20010901-05

 2. Shields JA, Shields CL, Honavar SG, Demirci H. Clinical variations and complications of Coats disease in 150 cases: the 2000 Sanford Gifford Memorial Lecture. Am J Ophthalmol. (2001) 131:561–71. doi: 10.1016/S0002-9394(00)00883-7

 3. Morris B, Foot B, Mulvihill A. A population-based study of Coats disease in the United Kingdom I: epidemiology and clinical features at diagnosis. Eye. (2010) 24:1797–801. doi: 10.1038/eye.2010.126

 4. Shields JA, Shields CL. Review: coats disease: the 2001 LuEsther T. Mertz lecture. Retina. (2002) 22:80–91. doi: 10.1097/00006982-200202000-00014

 5. Keith CG. Retinal cysts and retinoschisis. Br J Ophthalmol. (1966) 50:617–28. doi: 10.1136/bjo.50.11.617

 6. Marcus DF, Aaberg TM. Intraretinal macrocysts in retinal detachment. Arch Ophthalmol. (1979) 97:1273–5. doi: 10.1001/archopht.1979.01020020015003

 7. Mutha V, Agrawal S, Chandra P, Kumar A. Coats disease with exudative retinal detachment simulating cysticercus cyst: misleading ultrasonography! BMJ Case Rep. (2018) 2018:bcr2017222975. doi: 10.1136/bcr-2017-222975

 8. Shields CL, Udyaver S, Dalvin LA, Lim LS, Atalay HT, Khoo CT, et al. Coats disease in 351 eyes: Analysis of features and outcomes over 45 years (by decade) at a single center. Indian J Ophthalmol. (2019) 67:772–83. doi: 10.4103/ijo.IJO_449_19

 9. Shields JA, Shields CL, Honavar SG, Demirci H, Cater J. Classification and management of Coats disease: the 2000 Proctor Lecture. Am J Ophthalmol. (2001) 131:572–83. doi: 10.1016/S0002-9394(01)00896-0

 10. Gomez Morales A. Coats' disease. Natural history and results of treatment. Am J Ophthalmol. (1965) 60:855–65. doi: 10.1016/0002-9394(65)92006-4

 11. Kiratli H, Eldem B. Management of moderate to advanced Coats' disease. Ophthalmologica. (1998) 212:19–22. doi: 10.1159/000027253

 12. Kim JW, Ngai LK, Sadda S, Murakami Y, Lee DK, Murphree AL. Retcam fluorescein angiography findings in eyes with advanced retinoblastoma. Br J Ophthalmol. (2014) 98:1666–71. doi: 10.1136/bjophthalmol-2014-305180

 13. Temkar S, Azad SV, Chawla R, Damodaran S, Garg G, Regani H, et al. Ultra-widefield fundus fluorescein angiography in pediatric retinal vascular diseases. Indian J Ophthalmol. (2019) 67:788–94. doi: 10.4103/ijo.IJO_1688_18

 14. Koozekanani DD, Connor TB, Wirostko WJ. RetCam II fluorescein angiography to guide treatment and diagnosis of coats disease. Ophthalmic Surg Lasers Imaging. (2010) 9:1–3. doi: 10.3928/15428877-20100215-86

 15. Suzani M, Moore AT. Intraoperative fluorescein angiography-guided treatment in children with early Coats' disease. Ophthalmology. (2015) 122:1195–202. doi: 10.1016/j.ophtha.2015.02.002

 16. Al-Qahtani AA, Almasaud JM, Ghazi NG. Clinical characteristics and treatment outcomes of coats disease in a Saudi Arabian population. Retina. (2015) 35:2091–9. doi: 10.1097/IAE.0000000000000594

 17. Daruich AL, Moulin AP, Tran HV, Matet A, Munier FL. Subfoveal nodule in coats' disease: toward an updated classification predicting visual prognosis. Retina. (2017) 37:1591–8. doi: 10.1097/IAE.0000000000001399

 18. Daruich A, Matet A, Munier FL. Younger age at presentation in children with Coats disease is associated with more advanced stage and worse visual prognosis: A Retrospective Study. Retina. (2018) 38:2239–46. doi: 10.1097/IAE.0000000000001866

 19. Ong SS, Buckley EG, McCuen BW, Jaffe GJ, Postel EA, Mahmoud TH, et al. Comparison of visual outcomes in Coats' disease: A 20-year experience. Ophthalmology. (2017) 124:1368-76. doi: 10.1016/j.ophtha.2017.03.051

 20. Singh SR, Jayakumar K, Jain S, Arora A, Yangzes S, Katoch D, et al. Diagnosis and treatment of bilateral Coats disease in a 5-year-old girl. J AAPOS. (2019) 23:243–45. doi: 10.1016/j.jaapos.2019.04.002

 21. Ong SS, Cummings TJ, Vajzovic L, Mruthyunjaya P, Toth CA. Comparison of optical coherence tomography with fundus photographs, fluorescein angiography, and histopathologic analysis in assessing coats disease. JAMA Ophthalmol. (2019) 137:176–83. doi: 10.1001/jamaophthalmol.2018.5654

 22. Jeng-Miller KW, Soomro T, Scott NL, Rao P, Marlow E, Chang EY, et al. Longitudinal examination of fellow-eye vascular anomalies in coats' disease with widefield fluorescein angiography: a multicenter study. Ophthalmic Surg Lasers Imaging Retina. (2019) 50:221–7. doi: 10.3928/23258160-20190401-04

 23. Schefler AC, Berrocal AM, Murray TG. Advanced Coats' disease. Management with repetitive aggressive laser ablation therapy. Retina. (2008) 28(Suppl. 3):S38–41. doi: 10.1097/IAE.0b013e318163cd7c

 24. Tarkkanen A, Laatikainen L. Coat's disease: clinical, angiographic, histopathological findings and clinical management. Br J Ophthalmol. (1983) 67:766–76. doi: 10.1136/bjo.67.11.766

 25. Ridley ME, Shields JA, Brown GC, Tasman W. Coats' disease. Evaluation of management. Ophthalmology. (1982) 89:1381–7. doi: 10.1016/S0161-6420(82)34634-5

 26. Ramasubramanian A, Shields CL. Bevacizumab for Coats' disease with exudative retinal detachment and risk of vitreoretinal traction. Br J Ophthalmol. (2012) 96:356–9. doi: 10.1136/bjophthalmol-2011-300141

 27. Fiorentzis M, Stavridis E, Seitz B, Viestenz A. Anti-VEGF als Adjuvans bei Morbus Coats [Adjuvant anti-VEGF therapy in Coats' disease]. Ophthalmologe. (2015) 112:451–4. doi: 10.1007/s00347-014-3122-0

 28. Karacorlu M, Hocaoglu M, Sayman Muslubas I, Arf S. Long-term anatomical and functional outcomes following vitrectomy for advanced coats disease. Retina. (2017) 37:1757–64. doi: 10.1097/IAE.0000000000001415

 29. Li S, Deng G, Liu J, Ma Y, Lu H. The effects of a treatment combination of anti-VEGF injections, laser coagulation and cryotherapy on patients with type 3 Coat's disease. BMC Ophthalmol. (2017) 17:76. doi: 10.1186/s12886-017-0469-4

 30. Shields CL, Udyaver S, Dalvin LA, Lim LS, Atalay HT, Khoo C, et al. Visual acuity outcomes in Coats disease by classification stage in 160 patients. Br J Ophthalmol. (2020) 104:422–31. doi: 10.1136/bjophthalmol-2019-314363

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Liu, Deng, Ma, Li, Fang, Li and Lu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fmed-08-709522-g005.gif





OPS/images/fmed-08-709522-t001.jpg
Variable

No. of patients (eyes)
Age at presentation(years)
Mean & SD
Range
Follow-up (months)
Mean  SD
Range
Sex, no. (%)
Male
Fermale
Eye laterality, no. (%)
Right eye
Left eye

Patients with
retinal cyst

23(23)

6.356+3.28
2-15

2061 £+ 11.30
9-60

21(91.30%)
2(8.70%)

11 (47.83%)
12 (62.17%)

Patients without p-value
retinal cyst

100 (100)
0,057
5.41+212
3-15
0.731
32.02 + 15.07
6-65
0933
92 (92.0%)
8(8.0%)
0.789
46 (46.0%)
54 (54.0%)





OPS/images/fmed-08-709522-g003.gif





OPS/images/fmed-08-709522-g004.gif





OPS/images/fmed-08-709522-t004.jpg
Outcomes Patients with
retinal cyst
No. of patients (eyes) 23(23)

Best corrected visual acuty (log

MAR) no. (%)
<07 2(2/23,8.70%)
1.70-0.7 4 (4/28,17.39%)
=1.70 16 (16/23,
69.57%)
Uncooperative 1(1/23, 4.35%)

Leaking telangiectasia resolution
no. (%)

Resolved 18 (18/23,
78.26%)

Not resolved 5(5/23,21.74%)

Time to resolution (months)
Mean + SD
Range

22.33+7.98
(15-83)

Patients
without retinal
cyst

p-value

100 (100)
0639

441100, 4.00%)

23 (28/100,

23.00%)
62 (62/100,

62.00%)
11(11/100,

11.00%)

0.750

87 (87/100,
87.00%)
13 (13/100,
13.00%)
0.043
18.63 £ 5.47

©-29)





OPS/images/fmed-08-709522-t002.jpg
Variable Patients with Patients without p-value
retinal cyst  retinal cyst

No. of patients (eyes) 23(29) 100 (100)
Best-corrected visual acuity (log 0,062
MAR) no. (%)

<07 2(8.70%) 4(4.0%)

1.70-0.7 3(18.04%)  21(21.0%)

=170 15(65.22%) 58 (68.0%)

Uncooperative 3(13.04%) 17 (17%)

Coats’ disease stage, no. (%) 0.157

1 00 0

2a 3(18.04%) 17 (17.0%)

2 3(1804%)  33(33.0%)

3a 16 (69.57%) 44 (44.0%)

3 1(4.35%) 5(5.0%)

4 0 1(1.0%)

5 0 0
Macular involvernent 0238

Yes 19(826%)  81(81.0%)

No 4(17.4%) 19.(19.0%)
Combined stages of Coats’, no. (%) 0.028*

Stages 110 28 6(26.09%) 50 (50%)

Stages 3Ato 5 17 (73.91%) 50 (50%)
Fluorescein angiography 0031
telangiectasia clock hours

Mean & SD 782£278  5.41+802

Range 4-12 1-12





OPS/images/fmed-08-709522-t003.jpg
Treatment features

No. of patients (eyes)

Number of total treatments per
patient

Mean + SD
Range
Argon laser photocoagulation
Number of treatments per patient
Mean + SD
Range
Anti-VEGF
Number of treatments per patient
Mean  SD
Range

*Statistically significant.

Patients with
retinal cyst

23(23)

747 £3.01
@-12)

4.08+1.35
(-6)

3.13£1.03
(2-5)

Patients
without retinal
cyst

100 (100)

3534231
(1-12)

2.31£099
(1-5)

2234157
0-4)

p-value

0.023"

0.019"

0.039"





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Clinical Characteristics of Pediatric Coats' Disease With Retinal Cyst Using Wide-Angle Fluorescein Angiography



		Introduction



		Methods



		Results



		Discussion



		Synopsis



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
’ frontiers
in Medicine

Clinical Characteristics of Pediatric
Coats’ Disease With Retinal Cyst
Using Wide-Angle Fluorescein
Angiography





OPS/images/fmed-08-709522-g001.gif





OPS/images/fmed-08-709522-g002.gif









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Medicine





