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Abstract 

Straatsma syndrome is a rare ophthalmic condition characterized by the triad of myelinated 

retinal nerve fibers, high myopia, and amblyopia. It is often associated with strabismus, nystagmus, 

heterochromia of the iris, and optic nerve hypoplasia. 

We present a case of a 22-year-old patient with this syndrome, who presented with high 

unilateral myopia, amblyopia, and myelinated retinal nerve fibers along the inferior temporal 

arcade of the affected eye. In addition, the patient had a hypoplastic optic nerve and a large-angle 

exotropia, which required surgical correction for cosmetic reasons. Due to untreated amblyopia in 

childhood, the patient had very poor visual function in the affected eye. 

This case highlights the importance of early recognition and diagnosis of Straatsma 

syndrome, as delayed diagnosis may prevent effective treatment of amblyopia. 

Keywords: amblyopia, myopia, myelinated retinal nerve fibers, Straatsma syndrome, 

strabismus 

 

Introduction 

Bradley R. Straatsma and his colleagues first described a series of four patients with 

unilateral myopia, amblyopia and strabismus associated with myelinated retinal nerve fibers 

(MRFL) in 1979[1]. Later, the triad of myopia, amblyopia and MRFL was also observed by other 

authors, after which it was named Straatsma syndrome. In addition to this triad, patients with this 

syndrome often also have: strabismus, nystagmus, heterochromia of the iris and/or hypoplastic 

optic nerve[2,3]. The presence of these additional entities does not change the diagnosis of Straatsma 

syndrome. 

In recent decades, cases of bilateral Straatsma have been published, as well as cases in 

which, instead of myopia, hyperopia has been encountered, the so-called “reverse Straatsma 

syndrome”[3,4]. 
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The greatest challenge in these patients is the treatment of amblyopia, which can be quite 

severe. Risk factors associated with poorer visual acuity outcomes include high anisometropia, 

strabismus, extensive myelination, and macular involvement[2,5]. According to Straatsma, the 

marked visual impairment, exotropia, and early onset of symptoms suggest that amblyopia is likely 

organically caused[1]. 

In this paper, we describe a case of a patient in whom Straatsma syndrome was discovered 

during an ophthalmological examination for aesthetic management of exotropia. 

 

Case report 

A 22-year-old patient came to our clinic for an ophthalmological examination due to 

exotropia of the left eye and poor vision in the same eye since childhood. The best-corrected visual 

acuity of the right eye was 1.0 sc, and of the left eye 0.01 (-16.0 DSph, -4.50 DCyl Ax 142°). In 

the primary position, the left eye was in exotropia with an angle of 25°, i.e. 50Δ; the patient did 

not recognize any stereoscopic figure during the Lang test. Tonometry was bilaterally within 

reference values. Fundoscopically, the structures of the posterior segment of the right eye were 

normal, while in the left eye a tilted and hypoplastic optic nerve papilla was observed, a wide zone 

of myelinated retinal nerve fibers along the inferior temporal arcade, whose blood vessels were 

markedly tortuous. The presence of myelinated retinal nerve fibers, amblyopia, high axial myopia, 

supplemented by exotropia and hypoplasia of the optic nerve head were sufficient to establish a 

diagnosis of Straatsma syndrome. The patient was additionally subjected to fundus photography 

and optical coherence tomography in order to document the changes in the fundus. 

The impossibility of rehabilitation of visual acuity, but the possibility of surgically 

resolving the exotropia from an aesthetic aspect were explained to the patient. After completing 

the additional preoperative examinations (determination of the angle of deviation (50Δ), 

anesthesiological and laboratory tests), surgical treatment was initiated. On the left eye, a recession 

of the lateral rectus muscle of 7.1 mm and a resection of the medial rectus muscle of 6.1 mm were 

performed. The patient was brought into orthophoria, an aesthetically satisfactory effect, of course 

without improvement in visual function and without the appearance of double images. By the time 

this paper was published, the aesthetic effect of the surgery was satisfactory. 

 

Discussion 

Myelinated retinal nerve fibers (MRNF) fundoscopically appear as striatal opacities along 

the course of retinal nerve fibers. They are most often asymptomatic and their detection is 

incidental during fundoscopic examination. However, in some situations, they are associated with 

certain systemic conditions such as neurofibromatosis, vitreoretinopathy with skeletal malformations, 

and Gorlin syndrome[2,6]. In Straatsma syndrome, MRNF are accompanied by axial myopia and 

amblyopia, contributing to visual impairment. The presence of myelinated nerve fibers is a rare 

condition, estimated to be present in less than 1% of patients during routine ophthalmological 

examinations[1]. It is most often a benign condition, however, it can affect visual function according 

to the localization and extension of the myelination plaques as well as macula involvement. The 

formation of myelination plaques in the retina is not fully understood. Myelination as a process 

begins in the fifth month of pregnancy and ends shortly before birth. The lamina cribrosa is thought 

to act as a barrier to the myelination process, and disruption of this structure is likely to play a role 

in myelination continuing to involve retinal nerve fibers. The barrier role of the lamina cribrosa is 
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Fig. 1. a) Exotropia of the left eye in the patient's primary position; b) Fundus photograph; c) 

Optical coherence tomography of the macular region of the right eye - normal morphological 

features; d) Fundus photograph of the left eye - hypoplastic and tilted disc, myelinated nerve 

fibers extending from the papilla to the inferior temporal arcade, tortuosity of the surrounding 

blood vessels; e) Optical coherence tomography of the macular region of the left eye, aspect of 

myopic-staphylomatous tomogram, myelinated nerve fibers (white arrow), foveolar umbo 

present; f) Red-free fundus photograph, showing myelinated nerve fibers; g) OCT cross-section, 

hyperreflective-myelinated nerve fibers (white arrows), myopic-staphylomatous configuration of 

the tomogram; h) Two days postoperatively, subconjunctival blood in the nasal and lower sectors 

of the left eye, aesthetically satisfactory orthophoria achieved. 
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likely due to the dense aggregation of astrocytes in this region, which may act as a barrier to 

prevent oligodendrocyte migration to the retina[7,8]. MRNFs are most commonly continuous with 

the optic nerve head. They are fern-shaped and extend along the blood arcades, and it is important 

that they respect the horizontal raphe. Although less frequently, they can also occur separately 

from the optic disc and on the periphery of the retina[9]. 

Patients with MRNFs more often have axial than refractive myopia. Thus, some theories 

suggest that axial myopia of the eye causes late closure of the lamina cribrosa, which leads to 

myelination of the retinal nerve fibers with subsequent amblyopia[1,2,10]. However, the existence of 

reverse Straatsma syndrome, in which hyperopia occurs instead of myopia, indicates that other 

factors are likely involved in this myelination process. 

According to localization, three types of MRNF have been described: type 1 (most 

common)-myelination extends along the superior temporal arcade, type 2 (rare)-myelination 

extends along both temporal arcades, has the worst prognosis for vision, and type 3-myelination 

that is not continuous with the optic disc[8,11]. Our patient has myelination that extends along the 

inferior temporal arcade, in contrast to the classic type 1 MRNF that extends along the superior 

temporal arcade. In rare cases, myelination can also involve the macular region, which is 

accompanied by severe photophobia and severe visual impairment. Several studies have shown 

that the larger the MRNF area, the greater the myopia and the worse the visual function. Patients 

with less than 5 hours of MRNF on the hour scale have better visual function[12]. Our patient had 

about 6 hours of MRNF involvement. 

The main problem in patients with Straatsma syndrome is the associated amblyopia and its 

treatment. The degree of anisometropia is one of the main risk factors for the outcome of 

amblyopia treatment in these patients[13]. According to Hittner and Antoszky, patients with a high 

degree of anisometropia (average -13.00 D) have lower visual acuity after amblyopia treatment[14]. 

The case described above belongs to patients with a high degree of anisometropia and axial myopia 

of -16.00 D. 

Occlusion treatment in patients with Straatsma is associated with a poorer outcome than in 

patients with isolated anisometropic amblyopia[9]. This data suggests that MRNF probably plays a 

role in the amblyopia itself in patients with Straatsma, i.e. amblyopia in these patients is a 

combination of organic etiology supplemented by functional amblyopia[1,2]. The presence of a 

hypoplastic optic disc in some patients with Straatsma, as in our case, is further evidence of a 

possible organic background for significant vision loss and poor outcome despite aggressive 

treatment of amblyopia. Cases of patients with Straatsma syndrome have been described, where 

poor visual function is also associated with disruption of the ellipsoidal zone of the retina, as 

further evidence of an organic background to the problem[15]. In the case described above, the 

ellipsoidal zone was intact. Another risk factor associated with poor visual outcome in patients 

with Straatsma is concomitant strabismus[16]. It was also present in our case, in the form of 

exotropia with a large angle of deviation of 25°. Although this syndrome is associated with a poor 

visual prognosis, intensive occlusion treatment should be initiated as early as possible, as well as 

prescription of cycloplegic refraction, due to the unexpected and variable response to therapy[17]. 

Cases have been described in which, despite poor prognostic characteristics of the patient, the 

application of appropriate and timely therapy (early aggressive amblyopia treatment, contact lens-

based aniseikonia control, and timely alignment surgery), has resulted in good long-term 

outcomes[13]. 
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Conclusion 

 Our patient had several risk factors for poor outcome in terms of visual function: high axial 

myopia and anisometropia (-16.00D), MRNF greater than 5 o'clock in circumference and 

strabismus-exotropia with a large angle deviation (25°) as well as optic nerve head hypoplasia. 

However, the main unfavorable factor is that the patient presented for ophthalmological evaluation 

at the age of 22 years, long-term amblyopia that makes it impossible to functionally improve visual 

function. 

Therefore, timely detection of this syndrome, even in early childhood, and initiation of 

aggressive treatment of amblyopia and appropriate refractive correction should be implemented in 

order to obtain the most optimal results for the rehabilitation of visual function in these patients. 
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