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Abstract: Spectral domain optical coherence tomography was used to image the maculae of 

two brothers who had the diagnosis of X-linked retinoschisis maculopathy. One patient demon-

strated a large foveal cyst in one eye and a lamellar macular hole in the fellow eye. The second 

patient demonstrated small retinal cysts in multiple layers of the retina. Spectral domain optical 

coherence tomography allowed high-resolution imaging and characterization of the features in 

X-linked retinoschisis in these patients, and it highlighted the variability of the same genetic 

disease, even in one family.
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Introduction
X-linked retinoschisis (XLRS) is a bilateral progressive disease of the retina that is 

likely present at birth and progresses as the child ages. It is associated with a muta-

tion of the XLRS1 gene located on the short arm of the X chromosome, Xp22,1 and is 

clinically characterized by cystoid changes of the fovea arranged in a stellate pattern.2 

Several publications describing the optical coherence tomography (OCT) character-

istics of XLRS have noted different findings for this condition. Splitting in the nerve 

fiber layer (NFL) attributed to Mueller cell dysfunction was noted on histological 

studies3 and was observed in vivo with OCT by Eriksson et al.4 Additionally, groups 

have described splitting in retinal layers deep to the NFL with OCT.5–7

Case reports
A 13-year-old African-American boy (Case 1) presented for evaluation of decreased 

vision. The patient’s mother reported that the boy had experienced poor vision for 

many years. His best-corrected visual acuity was 20/200 OD and 20/400 OS with no 

improvement on manifest refraction or pinhole testing. The fundus (Figure 1) and 

spectral domain optical coherence tomography (SD-OCT) (Figure 2) exams dem-

onstrated findings consistent with XLRS. The patient was referred to  a low vision 

specialist for evaluation.

The boy’s 14-year-old brother (Case 2) was examined and found to have a best-

corrected visual acuity of 20/400 OD and 20/40 OS without improvement on manifest 

refraction or pinhole testing. The mother reported that this sibling had experienced 

poor vision for the past 7 years and that his sensory exotropia had also existed 

for approximately the same time. Fundus (Figure 3) and SD-OCT (Figure 4) exams 
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demonstrated findings consistent with XLRS. The patient 

was also referred to a low vision specialist for evaluation.

Genetic and electrophysiologic testing were offered for 

these patients; however, the parents deferred these additional 

exams.

Discussion
SD-OCT is a powerful technology that has several advan-

tages over time-domain OCT. Although the axial resolution 

of the two technologies is comparable, the advantage of 

SD-OCT is in the speed of image acquisition. The result 

is reduced motion artifact and improved image clarity, 

allowing clinicians to better delineate retinal structures and 

pathology.8–10

The imaging of patients was performed using an SD-

OCT instrument with 6 µm axial resolution (CirrusOCTTM; 

Carl Zeiss Meditec, Dublin, CA) with an acquisition speed 

of approximately 26,000 A-scans per second. Images were 

acquired using a 6  mm × 6  mm raster scanning pattern 

through the macula, centered on the fovea. Each of the hori-

zontal scans consisted of 200 A-scans, and 30 µm separated 

each of 200 horizontal scans through the macula. The entire 

6 mm × 6 mm dataset at a depth of 2 mm was acquired in 

approximately 1.5 seconds. In addition, the central macula 

was imaged using five high-density 6 mm horizontal B-scans 

separated by 250 µm, each consisting of 4096 A-scans, which 

were acquired in approximately 0.6 seconds.

The detail from the SD-OCT scans was ideal for visual-

izing the retinal architecture and cystic changes in the eyes 

with XLRS, thereby allowing for precise identification of the 

pathologic changes and their location within the structure of 

the retina.11–13

Most likely, the retinal cystic changes associated with 

XLRS begin to occur shortly after birth, enlarge, and coalesce 

Figure 1 Color fundus photographs of Case 1. The right eye (A) demonstrates 
a cystic spoke-like appearance to the fovea and the presence of a vitreous veil 
inferiorly. The left eye (B) demonstrates an area of focal foveal thinning, as well as 
multiple white dots throughout the macula.

Figure 2 Spectral domain optical coherence tomography images of Case 1 taken 
through the center of the fovea. The right eye (A) demonstrates a large central cyst 
that extends from the nerve fiber layer to the outer retina. Both the right and left 
(B) eyes demonstrated the presence of cystic spaces and splitting of the retina in 
multiple layers, including the nerve fiber layer, the inner plexiform layer, and the 
outer plexiform layer.
Note: The left eye also disclosed a lamellar macular hole and contraction of the 
internal limiting membrane nasally (consistent with an epiretinal membrane).

Figure 3 Color fundus photographs of Case 2. The right eye (A) demonstrates a 
cystic appearance of the fovea. The left eye (B) demonstrates more subtle findings 
of X-linked retinoschisis.
Notes: The foveola appears normal on clinical examination; however, fine cystic 
lesions are present in the perifoveal area and in the temporal macula.

Figure 4 Spectral domain optical coherence tomography analysis of the left eye of 
Case 2. The right eye demonstrated similar findings as the right eye of Case 1 (not 
shown). Horizontal cuts through the left eye taken above (A) and below (B) the 
fovea demonstrated multiple small cystic spaces in multiple retinal layers without 
disruption of the overall structure of the retina.
Notes: The inner segment–outer segment junction appears to be discontinuous in 
areas; however, this likely represents optical shadowing from the anteriorly located 
cystic spaces.
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in size over time. In early cases, it may not be evident from 

the clinical dilated fundus exam that any pathology is present. 

Given the enhanced detail available with SD-OCT, the early 

retinal changes may be visualized and a diagnosis made 

sooner in patients suspected to have the disease. An earlier 

diagnosis results in timely referrals to low vision services and 

genetic counselors for this macular disease. These two cases 

also highlight the variability of the same genetic disease, even 

within the same family.

Furthermore, while the first case had very pronounced 

findings (a large central cyst that extended from the NFL to 

the outer retina and a lamellar macular hole), the left eye of 

the second case had very subtle retinal findings (Figure 3B); 

and there were no foveal lesions present on exam. However, 

SD-OCT was able to visualize the early cystic changes asso-

ciated with XLRS (Figure 4). The enhanced retinal detail 

that is possible with SD-OCT is not only beneficial to earlier 

diagnosis, but may also aid in the previously described clas-

sification schemes for XLRS.14
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