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Abstract

Objective: To determine the prevalence of retinal astrocytic tumors in newborns.
Methods: Analysis of published articles describing large-scale screening studies of
newborns (pre-term and term) performed using wide-field digital fundus imaging in
which authors reported fundus lesions and abnormalities other than retinopathy of
prematurity and retinal hemorrhages; counting of the cases in which an ocular fundus
lesion diagnosed as retinal astrocytoma or retinal astrocytic hamartoma was reported.
Results: Fourteen published articles on ocular fundus screening examinations of > 1,000
newborns using digital wide-field fundus imaging (13 articles) or smart phone fundus
imaging (1 article) reported fundus lesions and abnormalities other than retinopathy of
prematurity in an aggregate total of over 300,000 cases. Only 1 newborn was reported
to have a discrete retinal tumor diagnosed as a retinal astrocytic tumor by the authors.
Conclusion: Although a few congenital lesions diagnosed as retinal astrocytic tumors
have been documented, most lesions of this type do not appear to be congenital. In
view of this, the term “retinal astrocytic hamartoma” (implying a congenital
malformation) for all lesions of this type appears to be inappropriate.
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Introduction

The generic term “retinal glial tumors” encompasses a spectrum of ocular fundus
lesions that has been described as including focal circumscribed malformations,
acquired neoplasms and reactive post-inflammatory and post-traumatic non-
neoplastic proliferations (focal nodular and massive gliosis of the retina) [1]. This article

concerns only those lesions in the first two of these categories. Some authors have suggested that retinal astrocytic tumors in
these 2 categories are distinct clinical and pathological entities that can be differentiated in most affected persons [1,2]. Other
authors refer to all lesions in both categories as “retinal astrocytomas” (a distinct type of benign neoplasm) and still others refer
to all such tumors as “retinal astrocytic hamartomas” [3-8]. In preparation for the study described below, the author of this article
performed a quick search of PubMed for articles published between 2020 and 2025 that had the term “retinal astrocytic
hamartoma” in their title. That search identified 50 articles. The author then performed a similar search of PubMed for articles
that had the term “retinal astrocytoma” in their title. That search identified only 9 articles. These results indicate that the majority
of authors currently use the term “retinal astrocytic hamartoma” to described these lesions. According to the American Academy
of Ophthalmology’s instructional Basic and Clinical Science Course, a “hamartoma” is a “congenital anomaly” (i.e.,
malformation, focal overgrowth) of normal or near normal cells that exist normally in the involved anatomic site [9]. The resultant
lesion can exhibit tissue features that are near normal to highly disorganized. The text of this booklet does not mention any
exceptions to the congenital nature of such lesions.
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The prevalence of retinal lesions of these types in the general adult population has never been estimated in a large-scale screening
study. However, the prevalence of retinal astrocytic tumors in persons with the 3 most commonly associated disorders Tuberous
Sclerosis (TS), Neurofibromatosis type 1 (NF1) and Retinitis Pigmentosa (RP) and the relative frequencies of such lesions in the
most commonly associated disorders and isolated cases have been estimated (Table 1) [10-20]. This published information
suggests that the expected number of adult patients with a retinal astrocytic tumor in the “astrocytoma” vs “astrocytic
hamartoma” category is probably somewhere in the range of slightly less than 5 to slightly more than 6.5 per 100,000 persons in
the general population (Table 1).

During recent years, a number of articles describing large-scale screening studies of both premature and full-term infants in
which wide field digital imaging was used to evaluate the ocular fundi have been published. A number of these articles contain
information about ocular fundus lesions and abnormalities other than retinopathy of prematurity and retinal hemorrhages
detected by that screening. If retinal astrocytic tumors of the type mentioned above are really congenital and as common as
estimated from published prevalence data, then a substantial number of them should have been detected by those screening
studies.

The author searched the peer-reviewed literature for reports of fundus screening examinations of both selected (e.g., premature
births) and unselected full-term newborns evaluated within the first 3 months of life in which the authors reported ocular fundus
findings other than retinopathy of prematurity and retinal hemorrhages in an attempt to determine how frequently “retinal
astrocytoma” or “retinal astrocytic hamartoma” was detected and reported in those studies.

Column 1: Column 2: Column 3: Column 4: Expected Column 5: Column 6: Expected
Associated | Prevalence of Proportion of number of affected Percentage of number of affected
disorder disorder in persons in group persons per 100,000 in | retinal astrocytic | persons per 100,000 in
general with retinal general population* tumors in general populationt
population astrocytic tumor category
TS 7-12 per 100,000 29%-81% [16] 3.5 57% [21] 3.5
[13]
7 per 100,000 50%
NF1 1 per 2500-3000 “Rare” [17] <0.165 14% [21] 0.85
[14] <1 per 1600-2000
1 per 3000 [18]
33 per 100,000 <1 per 2000
<0.05%
RP 1 per 4000 [15] 2% [19] 0.005 NEA <0.01
25 per 100,000 0.02% <1%
None NA “Extremely rare” <1.75 29% [21] 2
[20]
<1/50,000 [18]
<0.002%
Total — — <5.4 100% 6.4+
TS = Tuberous Sclerosis; NF1 = Neurofibromatosis type 1; RP = Retinitis Pigmentosa; NA = Not Applicable; NEA = No Estimate
Available

Table 1: Frequency data on different subcategories of retinal astrocytic tumors (neoplasms vs hamartomas). Values in italics

are those used for computation of expected numbers of affected persons in columns 4 and 6. Numbers in brackets refer to cited
references.

Methodology

The author used PubMed to search for English language articles describing the results of ocular fundus screening evaluations of
newborns performed within the first 3 months following birth published in peer-reviewed journals during years 2013 through
2023. The author reviewed the identified articles and determined both the method of fundus examination employed and the
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number of newborns evaluated in the reported study. The author excluded reports that described a study group of <1000 cases,
ones that used direct ophthalmoscopy only to examine the fundus and ones that included a substantial number of newborns
screened after the neonatal period (i.e., after the age of 3 months). The author counted the number of cases in which one or more
discrete ocular fundus lesions consistent with retinal astrocytoma or retinal astrocytic was identified, diagnosed and reported in
each of them.

Results

The author’s PubMed search identified 13 English language articles that reported results of neonatal ocular fundus screening
evaluations performed using a wide-field digital imaging system on study groups consisting of >1000 newborns (Table 2) [21-
33]. Table 2 identifies these articles, indicates their respective years of publication, describes the nature of the evaluated study
group and lists the number of newborns reported to have undergone ocular fundus screening in each study. The largest study
group in these articles numbered 199,851 and the smallest numbered 1,152. Two of these articles report cases included in a
subsequent publication and these duplicate cases are therefore not counted in the total of screened newborns shown in Table 2
[21,24,26]. The authors of these articles in aggregate reported identifying 248 cases of choroidal or chorioretinal coloboma, 21
cases of retinoblastoma, 12 cases of choroidal nevus, 4 cases of capillary hemangioma of the optic disc and at least 1 case of Coats’
disease. However, the authors in aggregate reported zero newborns having an ocular fundus lesion they diagnosed as either a
retinal astrocytoma or retinal astrocytic hamartoma. One preliminary study whose cases were included in two subsequent
publications did describe a single case the authors categorized initially as a retinal “hamartoma versus retinoblastoma” [21,24,26].
The authors indicated that this patient was treated as retinoblastoma. The subsequent publications do not mention any case of
astrocytic retinal tumor, suggesting that the authors ultimately decided that this lesion was indeed a retinoblastoma.

Although it was not identified by the PubMed search criteria mentioned in the Methods section above, one article the author
identified during a general search for articles on retinal astrocytic tumors reported ocular fundus findings in 5527 infants
evaluated within the first 3 months of life by smartphone-based fundus imaging [34]. The authors of that article indicated that
they detected one fundus lesion diagnosed as a retinal astrocytic hamartoma in their series. The authors did not provide any
supplemental information about the size, morphologic growth pattern or fundus location of this lesion or mention whether this
patient had any associated systemic or ocular disorder. The authors of this article also indicated that they detected 11 choroidal
nevi and one case each of retinoblastoma and combined hamartoma of the retina in their screened cases.

Ref. # Study Authors / Center(S) Publication Year Subjects Screened Number Screened
[21] Tang, et al., / 8 Chinese centers 2018 Pre-term and term newborns 1,99,851
[22] Fei, et al., / 9 Chinese centers 2021 Pre-term and term newborns 64,632
[23] Liu, et al., / 1 Chinese center 2021 Pre-term and term newborns 23,861
[24] Li, et al., / 1 Chinese center* 2017 Healthy term newborns 15,284
[25] Ranjan, et al., / 1 Indian center 2022 Pre-term and term newborns 9,105
[26] Li, et al., / 1 Chinese center* 2013 Healthy term newborns 3,573
[27] Gursoy, et al., / 1 Turkish center 2018 Pre-term and term newborns 3,440
[28] Ozturk, et al., / 1 Turkish center 2022 Pre-term newborns 1,569
[29] Jayadev, et al., / 1 Indian center 2015 Pre-term newborns 1,450
[30] Dabir, et al., / 2 Indian centers 2023 Pre-term newborns 1,437
[31] Alj, et al., / 1 Arabian center 2021 Term newborns 1,220
[32] Sitorus, et al., / 2 Indonesian 2021 Term newborns 1,208
centers
[33] Goyal, et al., / 1 Indian center 2018 Term newborns 1,152
— Total — — 3,08,924
*The cases reported in these articles were almost certainly included in the subsequent report by Tang, et al., so these cases are
not included in the total of reported screened newborns [21].

Table 2: Identified reports of large-scale ocular fundus screening studies of newborns published in peer-reviewed journals
between 2013 and 2023, listed in decreasing order of number of newborns in the screened study group.

https://doi.org/10.46889/JOAR.2026.7107 https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/


https://doi.org/10.46889/JOAR.2026.7107
https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/

Discussion

The number of screened newborns identified in Table 2 plus those evaluated in the smart phone fundus imaging study totaled
314,451. According to the published prevalence data and relative frequency data contained in Table 1, one should have expected
at least 5 retinal astrocytic tumors to have been detected for every 100,000 screened newborns if such lesions are truly congenital.
If this expectation is valid, one should have expected to find approximately 15 to 20 such retinal tumors in those newborns if
such lesions are truly congenital. The fact that only 1 discrete retinal lesion was identified as a retinal astrocytic tumor in the
aggregate number of screened newborns suggests strongly that most lesions of this type are not congenital (or at least not
detected ophthalmoscopically or by fundus imaging performed in the neonatal period) and therefore not hamartomas but rather
benign acquired neoplasms. Retinal astrocytic tumors diagnosed as “retinal astrocytoma” or “retinal astrocytic hamartoma” are
commonly divided into (1) isolated and (2) associated categories. The ocular fundus lesions in the former category occur in
persons without any associated heritable (i.e., genetic) multisystem disorder or bilateral ocular disease. They are usually unifocal
and unilateral. In contrast, the fundus lesions in the latter category occur in persons with a specific heritable multisystem
disorder, most commonly tuberous sclerosis and less commonly neurofibromatosis type 1 and occasionally in persons with
specific types of retinitis pigmentosa. Lesions of this type are much more likely to be multifocal, bilateral or both. Most retinal
astrocytic tumors tend to remain stable or enlarge to a limited extent post-detection during long-term follow-up, but a few have
been documented to grow rapidly and exhibit aggressive growth and malignant histopathologic features [10,35-37].

A few neonatal and early infantile lesions of both isolated and associated types have been reported, but the median age at
diagnosis of associated lesions in reported series tends to be in the second decade of life while the median age at diagnosis of
isolated lesions in reported series is typically about 25 to 35 years [10,20,34,35,38-41]. Despite the fact that most lesions of these
types are not detected and diagnosed shortly after birth or during the first year of life, lesions of both types are commonly
assumed by authors who regard them as “astrocytic hamartomas” to be congenital (i.e., present and detectable at or shortly after
birth) [1,2,42]. Contradicting this impression about the congenital nature of all such lesions, new retinal astrocytic tumors of both
isolated and associated types have been documented to develop from retinal sites that appeared normal on prior fundus
examinations [10,43-45].

Because the author of this article did not have access to any of the wide-field digital fundus photos obtained in the cited studies
except for those the authors published as illustrations, the author cannot vouch independently for the accuracy of the diagnosis
of the lesions identified in the non-illustrated cases. There are several reasons to be skeptical about the accuracy of some of the
reported diagnoses in the cited newborn screening studies. The first reason is the substantial difference in frequency of certain
diagnoses that were identified in the various cited studies. For example, Liu, et al., reported finding a choroidal or chorioretinal
coloboma in 42 of 23,861 screened newborns and Fei, et al., reported finding a lesion of this type in 99 of 64,632 screened newborns
while five of the cited sets of authors did not report detecting such a lesion in a single case [22,23]. A second reason is the
unusually high frequency of diagnosis of certain lesions (e.g., choroidal nevus) which are generally acknowledged to be
extremely rare in newborns [46]. As mentioned in the Results section above, the authors of one article based on wide-field digital
fundus imaging reported finding 12 congenital choroidal nevi in 1568 screened newborns and the authors of the study based on
smartphone fundus imaging reported finding 14 such cases in 5527 screened infants [28,34]. I suspect strongly that many if not
most or all of these lesions were either small patches of isolated choroidal melanocytosis or prominent Focal Aggregates of
Normal or Near Normal Uveal Melanocytes (FANNUMSs) in the choroid and not true choroidal nevi. If these diagnoses were
erroneous, then some of the others in the various studies were probably also erroneous [47,48].

Is it possible that a classic solitary retinal astrocytic tumor was actually present in many of the screened eyes but not detected?
Some authors have described retinal astrocytic lesions in infants with TS that were so subtle that they were only detected by
multimodal imaging [49]. Given the characteristic translucency of some type 1 lesions when they are small, this is certainly a
possible explanation for failure to find some lesions. However, given the fact that small retinoblastoma tumors (which can look
very similar to small retinal astrocytic tumors) were detected in a substantial number of the screened eyes, this seems unlikely
to be a satisfactory explanation for failure to detect congenital lesions in most of these screened newborns. Is it possible that
lesions of this type were present and detected in many of the evaluated eyes in the cited series but not mentioned by the authors
because they did not believe them to be noteworthy? Recognizing that the authors in aggregate reported at least 22
retinoblastomas and other discrete ocular fundus tumors, this also seems highly unlikely.
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Is it possible that lesions of this type were present and detected in many of the evaluated eyes in the cited series but misdiagnosed
as something other than a retinal astrocytic tumor? I suppose this is possible, but many other lesions that would be as likely to
be misdiagnosed were detected and reported in the screened eyes.

It's generally recognized that ocular lesions of many different types can be congenital. For example, as the screening studies
summarized in this article indicated, several evaluated newborns were observed to have a congenital retinoblastoma. The fact
that some retinoblastomas are congenital certainly does not warrant categorizing all retinoblastomas as congenital. The same can
be said about retinal astrocytic tumors. Although a few such cases in newborns have been reported, it appears inappropriate to
categorize all lesions of this type as congenital. In view of this, this author strongly advocates for rejecting the term “astrocytic
hamartoma” for all such lesions and recommends use of the more appropriate term “retinal astrocytoma”.

Conclusion

There seems to be considerable overlap in clinical and histopathological features of retinal astrocytic tumors in isolated and
associated categories and in congenital and the much more common acquired cases. Because of this, neither clinical features nor
histopathological features of individual retinal lesions can be relied upon for distinguishing isolated from associated lesions or
congenital from acquired lesions. It seems likely that all of these tumors will have some underlying genetic mutation or mutations
in the component cells that are responsible for the observed focal proliferation of the aberrant astrocytes. However, there has
never been (and, given the benign nature of most lesions of this type, probably never will be) a large-scale genetic study of the
retinal lesions in the different types of cases.

Conflict of Interest
The authors declared no potential conflicts of interest with respect to the research, authorship and/or publication of this article.

Funding Statement
This research did not receive any specific grant from funding agencies in the public, commercial or non-profit sectors.

Data Availability Statement
Not applicable.

Ethical Statement
The project did not meet the definition of human subject research under the purview of the IRB according to federal regulations
and therefore, was exempt.

Informed Consent Statement
Informed consent was taken for this study.

Authors’ Contributions
The author solely contributed to the conception, design, analysis, drafting and final approval of the manuscript.

References

1. Shields JA, Shields CL. Glial tumors of the retina. Saudi ] Ophthalmol. 2009;23:197-201.

2. Archer DB, Nevin NC. Tuberous sclerosis. In: Krill AE, Archer DB, editors. Hereditary retinal and choroidal diseases. Vol 2,
Clinical characteristics. Hagerstown (MD): Harper and Row. 1977;1219-48.

3. McLean JM. Astrocytoma (true glioma) of the retina. Arch Ophthalmol. 1937;18:254-62.

4. Ramsay RC, Kinyoun JL, Hill CW, Aturaliya UP, Knobloch WH. Retinal astrocytoma. Am J Ophthalmol. 1979;88:32-6.

5. Toteberg-Harms M, Sturm V, Sel S, Sasse AS, Landau K. Retinal astrocytomas: long-term follow-up. Klin Monbl
Augenheilkd. 2011;228:337-9.

6. Messinger HC, Clarke BE. Retinal tumor in tuberous sclerosis. Arch Ophthalmol. 1937;18:1-11.

7. Barsky D, Wolter JR. The retinal lesion of tuberous sclerosis: An angiogliomatous hamartoma? ] Pediatr Ophthalmol.
1971;8:261-5.

https://doi.org/10.46889/JOAR.2026.7107 https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/


https://doi.org/10.46889/JOAR.2026.7107
https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Glindiiz AK, Shields CL, C6ndii G, Giirsel R. Newly diagnosed asymptomatic retinal astrocytic hamartoma in an older adult.
Retina Cases Brief Rep. 2020;14:352-4.

American Academy of Ophthalmology. Basic and clinical science course 2016-2017. Section 4, Ophthalmic pathology and
intraocular tumors. San Francisco (CA): American Academy of Ophthalmology. 2016;7:50.

Zimmer-Galler IE, Robertson DM. Long-term observation of retinal lesions in tuberous sclerosis. Am ] Ophthalmol.
1995;119:318-24.

Kato A, Obana A, Gohto Y, Seto T, Sasano H. Optical coherence tomography appearances of retinal astrocytic hamartoma
and systemic features in tuberous sclerosis of Japanese patients. Eur ] Ophthalmol. 2019;29:330-7.

Zhang C, Xu K, Long Q, Yang Z, Dai R, Du H, et al. Clinical features and optical coherence tomography findings of retinal
astrocytic hamartomas in Chinese patients with tuberous sclerosis complex. Graefes Arch Clin Exp Ophthalmol.
2020;258:887-92.

O’Callaghan FJ, Shiell AW, Osborne JP, Martyn CN. Prevalence of tuberous sclerosis estimated by capture-recapture
analysis. Lancet. 1998;351:1490.

Lee T], Chopra M, Kim RH, Parkin PC, Barnett-Tapia C. Incidence and prevalence of neurofibromatosis type 1 and 2: A
systematic review and meta-analysis. Orphanet ] Rare Dis. 2023;18:292.

Verbakel SK, van Huet RAC, Boon CJF, den Hollander Al Collin RW], Klaver CCW, et al. Non-syndromic retinitis
pigmentosa. Prog Retin Eye Res. 2018;66:157-86.

Shields JA, Shields CL. Glial tumors of the retina and optic disc. In: Intraocular tumors: an atlas and textbook. 2 Ed.
Philadelphia (PA): Lippincott Williams and Wilkins. 2009;406-27.

Abdolrahimzadeh S, Formisano M, Scuderi L, Rahimi S. Long-term follow-up of an adult patient with neurofibromatosis
type 1 and retinal astrocytic hamartoma using spectral-domain optical coherence tomography. Ophthalmic Genet.
2021;42:209-15.

Smith CIE, Bergman P, Hagey DW. Estimating the number of diseases-the concept of rare, ultra-rare and hyper-rare. iScience.
2022;25:104698.

Enger A, Odom ]V, Leys M. Prevalence of retinal astrocytic hamartomas in retinitis pigmentosa. Invest Ophthalmol Vis Sci.
2024;65:ARVO E-Abstract.

Ulbright TM, Fulling KH, Helveston EM. Astrocytic tumors of the retina: Differentiation of sporadic tumors from
phakomatosis-associated tumors. Arch Pathol Lab Med. 1984;108:160-3.

Tang H, Li N, Zhang M, Wei M, Huang C, Wang ], et al. Fundus examination of 199,851 newborns by digital imaging in
China: A multicentre cross-sectional study. Br ] Ophthalmol. 2018;102:1742-6.

Fei P, LiuZ, He L, LiN, Xu L, Zhang M, et al. Early detection of ocular abnormalities in a Chinese multicentre neonatal eye
screening program: 1-year results. Acta Ophthalmol. 2021;99:e415-22.

Liu D, Zheng J, Lu Y. Fundus examination of 23,861 newborns by digital imaging in Ningbo. ] Ophthalmol.
2021;2021:6620412.

Li LH, Wu WC, Li H, Lu ], Zhang GM, Zhao JY, et al. Full-term neonatal ophthalmic screening in China: A review of 4-year
outcomes. Ophthalmic Surg Lasers Imaging Retina. 2017;48:983-92.

Ranjan R, Das A, Prema S, Shah PK. Coincidental ocular findings during retinopathy of prematurity telescreening of 9105
neonates. Our ] Ophthalmol. 2022;32:563-74.

Li LH, Zhang JY, Fei P, Zhang GM, Mao ]B, Rychwalski PJ. Findings of perinatal ocular examination performed on 3573
healthy full-term newborns. Br ] Ophthalmol. 2013;97:588-91.

Gursoy H, Belgic MD, Erol N, Basmak H, Colak E. Analysis of posterior segment findings in term and premature infants
using RetCam images. Int Ophthalmol. 2018;38:1879-86.

Ozturk T, Engin CD, Yigitaslan EK, Yaman A, Berk T. Accidentally diagnosed ocular abnormalities identified during close
screening for retinopathy of prematurity. Our ] Ophthalmol. 2022;32:3267-73.

Jayadev C, Vinegar A, Bauer N, Mangalesah S, Mahendradas P, Kemmanu V, et al. Look what else we found-clinically
significant abnormalities detected during routine retinopathy of prematurity screening. 2015;63(5):373-7.

Dabir S, Mohankumar A, Munusamy S, Rajan M, Azad R. Incidental ocular pathologies detected during screening for
retinopathy of prematurity in preterm infants. Oman ] Ophthalmol. 2023;16:258-62.

Ali SMA, Ossuetta I, Dahlmann-Noor A, Jayaram H, Kozak I. Comprehensive ocular examination of healthy newborns in
the Middle East. Ophthalmic Epidemiol. 2021;28:306-11.

https://doi.org/10.46889/JOAR.2026.7107 https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/


https://doi.org/10.46889/JOAR.2026.7107
https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44.

45.
46.

47.

48.

49.

Sitorus RS, Pambudy IM, Rohsiswatmo R, Barliana JD, Yulia DE, Widyahening IS. Retinal abnormalities in universal eye
screening of healthy full-term newborn infants in Jakarta. Int ] Retin Vitr. 2021;7:67.

Goyal P, Padhi FR, Pradhan L, Sutar S, Butola S, Behera UC, et al. Outcome of universal newborn eye screening with wide-
field digital retinal imaging: A pilot study. Eye (Lond). 2018;32:67-73.

Acar DE, Ozgur A. Evaluation of ocular posterior segment findings in 5527 term infants using smartphone-based fundus
imaging. ] Ophthalmol. 2024;2024:4065885.

Stacey AW, Pefkianaki M, Ilginis T, Michaelides M, Hykin P, Webster A, et al. Clinical features and multimodality imaging
of isolated retinal astrocytic hamartoma. Ophthalmic Surg Lasers Imaging Retina. 2019;50:e1-9.

Shields CL, Shields JA, Eagle RC Jr, Cangemi F. Progressive enlargement of acquired retinal astrocytoma in two cases.
Ophthalmology. 2004;111:363-9.

Shields JA, Eagle RC Jr, Shields CL, Marr BP. Aggressive retinal astrocytoma in four patients with tuberous sclerosis. Arch
Ophthalmol. 2005;123:856-63.

Mullaney PB, Jacquemin C, Abboud E, Karcioglu ZA. Tuberous sclerosis in infancy. ] Pediatr Ophthalmol Strabismus.
1997;34:372-5.

Jung CS, Hubbard GB, Grossniklaus HE. Giant cell astrocytoma of the retina in a 1-month-old infant. ] Pediatr Ophthalmol
Strabismus. 2009.

Oto BB, Cebi AY, Kiligarslan O, Sarici AM. Multimodal imaging of a sporadic retinal astrocytic hamartoma simulating
retinoblastoma in a newborn. GMS Ophthalmol Cases. 2022.

Shields CL, Benevides R, Materin MA, Shields JA. Optical coherence tomography of retinal astrocytic hamartoma in 15 cases.
Ophthalmology. 2006;113:1553-7.

Arnold AC, Hepler RS, Yee RW, Maggiano ], Eng LF, Foos RY. Solitary retinal astrocytoma. Surv Ophthalmol. 1985;30:173-
81.

Grover WD, Harley RD. Early recognition of tuberous sclerosis by funduscopic examination. ] Pediatr. 1969;75:991-5.
Iovino C, Casini G, Peiretti E. Bilateral noncalcified astrocytic hamartomas in retinitis pigmentosa: Multimodal imaging over
8 years of follow-up. Eur ] Ophthalmol. 2019;29:NP18-21.

Ross AT, Dickerson WW. Tuberous sclerosis. Arch Neurol Psychiatry. 1943;50:233-57.

Shields CL, Furuta M, Mashayekhi A, Berman EL, Zahler JD, Hoberman DM, et al. Clinical spectrum of choroidal nevi based
on age at presentation in 3422 consecutive eyes. Ophthalmology. 2008;115:546-52.

Augsburger JJ, Brooks CC, Corréa ZM. Isolated choroidal melanocytosis: Clinical update on 37 cases. Graefes Arch Clin Exp
Ophthalmol. 2020;258:2819-29.

Augsburger JJ. Focal aggregates of normal or near-normal uveal melanocytes (FANNUMSs) in the choroid. Arch Clin
Ophthalmol. 2021;1:8-19.

Xu L, Burke TR, Greenberg JP, Mahajan VB, Tsang SH. Infrared imaging and optical coherence tomography reveal early-
stage astrocytic hamartomas not detectable by fundoscopy. Am ] Ophthalmol. 2012;153:883-9.

. lknTH ENAEUM
About the ]Ournal ) SCIENTIFIC PUBLISHERS

Journal of Ophthalmology and Advance Research is an international, peer-reviewed, open-access journal published by Athenaeum Scientific Publishers.
The journal publishes original research articles, case reports, editorials, reviews, and commentaries relevant to its scope. It aims to disseminate high-quality
scholarly work that contributes to research, clinical practice, and academic knowledge in the field.

All submissions are evaluated through a structured peer-review process in accordance with established editorial and ethical standards. Manuscripts are
submitted and processed through the journal’s online submission system.

Manuscript submission: https://athenaeumpub.com/submit-manuscript/

https://doi.org/10.46889/JOAR.2026.7107

https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/


https://doi.org/10.46889/JOAR.2026.7107
https://athenaeumpub.com/journal-of-ophthalmology-and-advance-research/
https://athenaeumpub.com/submit-manuscript/

