CASE REPORT

Myelinated Retinal Nerve Fiber and Associated
Pathologies: High Myopia, Amblyopia, Leukocoria and
Strabismus
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ABSTRACT

Myelinated retinal nerve fibers (MRNF) is a developmental anomaly that is seen as gray-white patches in the retina. They may be associated
with ipsilateral high myopia and amblyopia, and also may be seen as an isolated retinal abnormality. In some cases MRNF may be confused
with congenital cataracts and retinoblastoma, when it is presented with leukocoria and strabismus. In this article, we aimed to present two

MRNF cases, which one of them was presented with amblyopia and the other with leukocoria and strabismus.

Key Words: Myelinated retinal nerve fiber, Amblyopia, High myopia, Leukocoria, Strabismus.

INTRODUCTION

Myelinated retinal nerve fiber (MRNF) is a developmental
anomaly that manifests as striped, gray-white patches
compatible with normal retinal fiber distribution.' It was
first described by Virchow in 1856.?
of eyes in the population. It can be either congenital or
acquired.> The most common localization is superior
peripapillary region.4 In the pathogenesis, ectopic
oligodendrocyte-like cells localized at retina are implied.®

It is seen in 1%

In addition to association with many ocular and systemic
disease, it was reported that ipsilateral high myopia (axial
myopia)) and amblyopia accompanied to MRNF in some
cases.’ Ipsilateral retinal nerve fiber myelination, myopia
and amblyopia triad was termed as “Straasma Syndrome”
by Straasma.*

Here, we aimed to present 2 cases diagnosed as unilateral
MRNF, high myopia and amblyopia.

CASE 1

A 4-yearsold girl was referred to our clinic withunexplained
impairment of vision in left eye. The patient was attending

to control visit for high myopia and amblyopia in left
eye in another facility and she was using eye masking
(4 hours/day) in right eye. She was born at term and had
no additional disease in the history. In addition, family
history was negative of ophthalmological disorder. In the
examination, best corrected visual acuity (BCVA) was 1.0
in right abd 0.1 in left eyes and there was no strabismus.
No marked refractive error was observed in the right
eye (-0.25 -0.25 axis 90) while there was high myopia
in the left eye (-8.00 -0.75 axis 9). Anterior segment was
normal. In the fundus examination, right eye was normal
while there were stripped , white-gray lesions that follow
normal retinal nerve fiber distribution, which started from
peripapillary area at superior to optic disc and involved
superior half of superior pole (Picture 1). It was considered
that the retinal lesion was compatible with RMNF. By
these findings, the patient was diagnosed as unilateral
RMNF anomaly, high myopia and amblyopia syndrome.
Appropriate eyeglasses were prescribed with aim of full
recovery and eye masking (6 hours/day) was initiated
in the right eye. The patient was consulted to pediatrics
department for evaluation of additional systemic anomaly.
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Picture 1. Color fundus image of right and left eye in case 1. A. Retina was normal in right eye. B. A lesion starting from
superior margin of optic disc and extending to periphery compatible to myelinated retinal nerve fiber in left eye (white
arrow).

CASE 2

A years old boy was referred to our clinic with leucocoria
and strabismus in right eye. The patient was born at term
and had no additional systemic disease in the history. In
the examination, there was no light or object perception in
the left eye but not in the left eye. There was high myopia
(-8.75 -1.75 axis 75) in the right eye but no refractive error

was detected in the left eye (+0.50 -0.25 axis 100). In the
anterior segment examination of right eye, leucocoria
and 45 prism D exotropia were striking (Picture 2). In
the fundus examination, a yellow-white lesion following
normal distribution of normal retinal fibers were observed,

which starts from peripapillary and involves superior
and inferior temporal arcades in the right eye (Picture
2). Fundus examination was normal in the left eye. The

Picture 2. Color fundus image of right and left éye in case 1. A. Leucocoria and exotropia in re gozde lokokori ve
ezotropya gorulmekte B. Sag goz renkli fundus fotografinda beyaz ok ile gosterilen peripapiller baslayan ve arka kutupta
yvaygin olarak dagilim gosteren retinanin myelinize sinir lifi ile uyumlu lezyon izlenmekte.
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retinal lesion in the right eye was compatibl with RMNF
due to its distribution pattern and clinical presentation.
The patient was diagnosed as RMNF anomaly, high
myopia and ambylopia syndrome together with leucocoria
and strabismus. Appropriate eyeglasses were prescribed
with aim of full recovery and eye masking (6 hours/day)
was initiated in the left eye. The patient was consulted to
pediatrics department for evaluation of additional systemic
anomaly.

DISCUSSION

Although RMNF is frequently seen as isolated, it can be
accompanied by several anomalies. It can be seen together
with systemic disorders such as neurofibromatosis type 1
and Gorlin syndrome.®’” The RMNF can be observed in
association with ocular and craniocephalic developmental
anomalies such as coloboma, polycoria, dyscrania and
keratoconus.* In addition, retinal vascular abnormalities
such as neovascularization, arterial and venous occlusions
and vitreous hemorrhage can be seen in relation with
RMNE®10 Other lesions that may accompany to RMNF
include epiretinal membrane, vitreomacular traction and
retinal rupture.!':3

Although RMNF is often asymptomatic, it can manifest
as a characteristics syndrome characterized by high
myopia and amblyopia. The effect on vision is highly
variable. In lesions with macular involvement, there may
be worse visual prognosis and severe photophobia in rare
instances.” Degree of anisometropia is another factor
influencing on visual prognosis. In many studies, it has
been suggested that amblyopia will be more profound by
increasing degree of anisometropia.'>'® Similarly, marked
anisometropia and profound amblyopia were observed in
our cases.

Although strabismus is a common condition seen in
RMNF cases, it is linked to poor prognosis.”” Strabismus
was observed in the second case presented.

As known, leucocoria is a concerning finding at childhood.
In the literature, it was reported that the syndrome can
present with leucocoria in rare cases; thus, it can be
confused with retinoblastoma.'”® The first case presented
here was also referred to our clinic with initial diagnosis
of retinoblastoma due to presence of leucocoria; however,
addition of other findings excluded retinoblastoma.

It has been reported that a small optic disc can be observed
due to myopia and that optic disc atrophy may present in
RMNF patien‘ts.3’19'21 No optic disc hypoplasia or small
optic disc was observed in both cases presented here.

In these patients, full myopia correction should be

performed and aggressive amblyopia therapy should
be initiated at early period; however, patients are
unresponsive to treatment in most cases. >

There are several approaches to occlusion therapy. In the
literature, there are cases with good treatment response
as well as refractory cases.”*?* In patient groups with
poor response to treatment, it should be kept in mind that
structural and organic problems may also be presen.? It
seems that degree of macular involvement is a predictive a
factor in the assessment of response to occlusion therapy.?

In conclusion, RMNF anomaly should be kept in mind
in patients presenting with high myopia, amblyopia,
strabismus and leucocoria and the patient should evaluated
for RMNF. Patients with one of these ocular findings
should be assessed for other potential that may be present.
Although treatment response is highly variable in patients
with MRNF syndrome, eye masking should be performed
and detailed examination should be performed regarding
additional abnormalities.

REFERENCES

1. Bass SJ, Westcott J, Sherman J. OCT in a Myelinated Retinal
Nerve Fiber Syndrome with Reduced Vision.Optom Vis Sci.
2016 Oct;93(10):1285-91

2. Virchow VR: Zur pathologischen anatomic der netzaut und
des scherven. Virchows Arch Pathol Anat 10:170--93, 1856

3. Tarabishy AB, Alexandrou TJ, Traboulsi EI. Syndrome of
myelinated retinal nerve fibers, myopia, and amblyopia: a
review. Surv Ophthalmol. 2007 Nov-Dec;52(6):588-96

4. Straatsma BR, Foos BY, Heckenlively JR et al. Myelinated
retinal nerve fibers. Am J Ophthalmol. 1981 Jan;91(1):25-38

5. Fitzgibbon T, Nestorovski Z: Morphological Consequences
of Myelination in the Human Retina. Exp Eye Res 1997
65:809-19,38

6. Parulekar MV, Elston JS: Acquired retinal myelination in
neurofibromatosis. Arch Ophthalmol 120:659--61, 2002

7. DeJong PT, Bistervels B, Cosgrove J, et al: Medullated nerve
fibers: a sign of multiple basal cell nevi (Gorlin’s) syndrome.
Arch Ophthalmol 103:1833--6, 1985)

8. Leys AM, Leys MJ, Mooymans JM, et al: Myelinated nerve
fibers and retinal vascular abnormalities. Retina 16:89--96,
1996,

9. Mehta JS, Raman J, Gupta N, Sinha A: Retinal vascular
anomalies in acquired myelinated nerve fibers. Acta
Ophthalmol Scand 81:311--2, 2003,

10. Minning CA Jr, Davidorf FH: Neovascularization associated
with myelinated nerve fibers: a case report. Ann Ophthalmol
15:1142--4, 1983)

11. Karadimas P, Kapetanios A, Panayotidhou E, Bouzas EA:
Epiretinal membrane occurring withmyelinated retinal
nerve fibers and vascular abnormalities. Retina 23:880--1,
2003,



Ret Vit 2020; 29: 68-71

Atalay et al. 71

12.

13.

14.

15.

16.

17.

18.

19.

Hubbard GB, Thomas M A, Grossniklaus HE: Vitreomacular
traction syndrome with extensively myelinated nerve fibers.
Arch Ophthalmol 120:670--1, 2002

Eide N: Retinal break in an area with medullated nerve
fibers. Acta Ophthalmol (Cophenh) 64:271--3, 1986

Kreidl KO, Lin DY, Egbert JE: Myelination of the macula
associated with disabling photophobia. Arch Ophthalmol
121:1204--5, 2003

Hittner HM, Antoszyk JH. Unilateral peripapillary
myelinated nerve fibers with myopia and/or amblyopia. Arch
Ophthalmol 1987;105:943-8

Kee C, Hwang JM. Visual prognosis of amblyopia associated
with myelinated retinal nerve fibers. Am J Ophthalmol.
2005;139: 259-65

Lee MS, Gonzalez C. Unilateral peripapillary myelinated
retinal nerve fibers associated with strabismus, amblyopia,
and myopia. Am J Ophthalmol. 1998 Apr;125(4):554-6

Straatsma BR, Foos BY, Heckenlively JR, Taylor GN:
Myelinated retinal nerve fibers. Am J Ophthalmol.
1981;91:25- 38

Ali BH, Logani S, Kozlov KL, et al. Progression of retinal
nerve fiber myelination in childhood. Am J Ophthalmol.
1994;118:515-7

20.

21

22.

23.

24.

25.

26.

Vongphanit J, Mitchell P, Wang JJ: Population prevalence of
tilted optic disks and the relationship of this sign to refractive
error. Am J Ophthalmol. 2002;133:679-85

Zeki SM, Dutton GN. Optic nerve hypoplasia in children.
Brit J Ophthalmol. 1990; 74:300-4

Kasmann B, Hoh H, Ruprecht KW: Results of occlusion
therapy in anisomyopic amblyopia with myelinated nerve
fibers. Ger J Ophthalmol. 1996;5:241-5

Summers CG, Romig L, Lavoie JD. Unexpected good results
after therapy for anisometropic amblyopia associated with
unilateralperipapillary myelinated nerve fibers. J Pediatr
Ophthalmol Strabismus. 1991 May-Jun;28(3):134-6.

Laghmari M, Boutimzine N, Karim A et al. Extensive
peripapillary myelinated nerve fibers, high ipsilateral
myopia and refractory amblyopia. J Fr Ophtalmol. 2004
Feb;27(2):188-90.

Ellis GS, Frey T, Gouterman RZ: Myelinated nerve fibers,

axial myopia, and refractory amblyopia: an organic disease.
J Pediatr Ophthalmol Strabismus. 1987;24:111--9,

Hittner HM, Antoszyk JH. Unilateral peripapillary
myelinated nerve fibers with myopia and/or amblyopia. Arch
Ophthalmol. 1987 Jul;105(7):943-8.



