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Abstract
Retinal health plays a pivotal role in vision performance, and fundus retinal imaging is used as a routine procedure 

for clinical assessment of the retinal health. Presence of prominent opalescent sheen in the retinal nerve fiber layer 
before adolescence has been regarded as normal, and the retinal nerve fiber layer gradually loses its opalescence as 
the individual progresses to adulthood. The effects of gradual loss of opalescence on visual performance and clinically-
assessed parameters and its relation to eye use habits are largely unknown. This study recruited a total of 32 volunteers 
aged more than 16 years and assessed their visual acuity, intraocular pressure, spherical and cylindrical refractions, 
dominant eye, color vision, stereovision, and light flash recovery period, along with fundus photography. A questionnaire 
was used to assess their habits of eye use. The presence of prominent opalescent sheen was correlated with the 
assessed parameters. The results revealed that the total area of opalescent sheen in the retinal nerve fiber layer is 
positively correlated with visual acuity (correlation coefficient at 0.153; p value=0.279), intraocular ocular pressure 
(correlation coefficient at 0.263; p value=0.059, stereopsis (correlation coefficient at 0.069; p value=0.635). More 
specifically, when the area of opalescent sheen was sub-divided into center, upper, lower, nasal, and temporal sections, 
with the macula center as the center of the circle, the area of opalescent sheen in the nasal section was significantly 
correlated with intraocular ocular pressure (correlation coefficient at 0.312; p value=0.024). The results of this study will 
provide baseline information for further analysis.
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Introduction
Retina plays a pivotal role in visual reception, and the health of 

retinal fiber layer is one of the major concerns. Clinically, optical 
coherence tomography (OCT) is used for assessment of retinal nerve 
fiber layer (RNFL) health. Unhealthy RNFL is an indication of retinal 
injuries, which will progress to visual nerve degeneration [1]. In normal 
eyes, the retinal nerve fiber layer (RNFL) is usually best visible in the 
inferior temporal part of the fundus, followed by the superior temporal 
region, the nasal superior region and the nasal inferior region. This 
distribution correlates with the configuration of the neuroretinal 
rim, the diameter of the retinal arterioles, the location of the foveola, 
and the lamina cribrosa morphology [2]. Additionally, Jonas and 
Dichtl summarized advances in the assessment of optic disc changes 
in early glaucoma [3]. Jonas et al. also analyzed the ranking of optic 
disc variables for detection of glaucomatous optic nerve damage [4]. 
Retinal injuries will in turn lead to functional degenerations in contrast 
sensitivity, dark adaptation, and color vision perception [5]. Moreover, 
assessments of RNFL thickness have been reported to be indicative of 
the severity of obstructive sleep apnea/hypopnea syndrome (OSAHSs) 
[6] and of glaucoma status [7,8]. 

Presence of prominent opalescent sheen in the retinal nerve fiber 
layer before adolescence has been regarded as normal, and the retinal 
nerve fiber layer gradually loses its opalescence as the individual 
progresses to adulthood. The effects of gradual loss of opalescence on 
visual performance and clinically-assessed parameters and its relation 
to eye use habits are largely unknown. This study investigated the 
correlation of prominent opalescent sheen with clinically-assessed 
parameters and eye use habits.

Results and Discussion 
First, we analyzed the correlation between the presence of prominent 

opalescent sheen in the retinal nerve fiber layer with spherical equivalent 
(SE), visual acuity (VA), intraocular pressure (IOP), and stereovision 
(Stereo). The results are shown in Table 1. The reported correlation 
coefficient was -0.091 (p value=0.522), 0.153 (p value=0.279), 0.263 (p 
value=0.059), and 0.069 (p value=0.635) for SE, VA, IOP, and Stereo 
respectively. Interestingly, IOP appeared to be more significantly 
correlated with the presence of retinal fundus opalescent sheen. We 
further subdivided the macula into 4 areas (upper, lower, nasal, and 
temporal) with their center on the fovea and correlated areas with 
IOP (Table 2). The results revealed that the correlation coefficient was 
0.115 (p value=0.418), 0.210 (p value=0.135), 0.312 (p value=0.024), 
and 0.033 (p value=0.816) for upper, lower, nasal, and temporal area 

AVERAGE±STDEV Correlation P-value
SE -2.91 ± 3.12 -0.091 0.522
VA 1.0 ± 0.16 0.153 0.279
10P 18.42 ± 3.30 0.263 0.059*

Stereo 93.60 ± 148.27 0.069 0.635
SE = Spherical equivalents, VA = Visual acuity, 10P = intraocular pressure

Table 1: The correlation between the presence of prominent opalescent sheen 
in the retinal nerve fiber layer with spherical equivalent (SE), visual acuity (VA), 
intraocular pressure (IOP), and stereovision (Stereo).
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respectively. Noticeably, the presence of retinal fundus opalescent 
sheen in the nasal area of macula was found to exhibit significant 
positive correlation with IOP. Since the nasal area exhibited significant 
positive correlation with the IOP, we then checked this area again for 
SE, VA, and Stereo, in addition to IOP (Table 3).

Table 3 summarizes the correlation coefficient was -0.341 (p 
value=0.013), 0.133 (p value=0.348), 0.312 (p value=0.024), and 0.001 
(p value=0.992) for SE, VA, IOP, and Stereo respectively. Interestingly, 
the p value for both SE and IOP were less than 0.05, indicating that the 
presence of retinal fundus opalescent sheen in the nasal area of macula 
may be indicative of SE and IOP.

Conclusion
The present research work is the first reported study to investigate 

the correlation of retinal fundus opalescent sheen with clinically-
assessed parameters. The initial data revealed that IOP was likely to 
be more correlated with the assessed parameters. We then focused on 
the distribution of retinal fundus opalescent sheen in the upper, lower, 
nasal, and temporal areas of the macula and tried to find the significance 

in correlation with IOP. We found that the presence of retinal fundus 
opalescent sheen in the nasal area of the macula exhibited significant 
positive correlation with IOP. The correlation coefficient shifted from 
0.263 to 0.312 and p value from 0.059 to 0.024. Additionally, the other 3 
macula areas (upper, lower, and temporal) did not show any correlation 
with IOP in the presence of fundus opalescent sheen. Surprisingly, 
further analyses revealed that apart from IOP, SE was also positively 
correlated with the presence of fundus opalescent sheen in the nasal 
macula area (correlation coefficient at 0.341; p value=0.013). However, 
VA and stereovision failed to show any correlation with the presence of 
fundus opalescent sheen in the nasal macular area. 

In summary, these data are unavoidably descriptive, and further 
studies for the clinical significance of the present findings are warranted.
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 AVERAGE±STDEV Correlation P-value
Upper 16.56± 13.21 0.115 0.418
Lower 11.46± 9.83 0.21 0.135
Nasal 15.47± 13.44 0.312 0.024*

Ear 4.03± 7.07 0.033 0.816

Table 2: 4 areas.

 AVERAGE±STDEV Correlation P-value
SE -2.91 ± 3.12 -0.341 0.013*

VA 1.0 ± 0.16 0.133 0.348
10P 18.42 ± 3.30 0.312 0.024*

Stereo 93.60 ± 148.27 0.001 0.992
SE = Spherical equivalents, VA = Visual acuity, 10P = intraocular pressure

Table 3: Summarizes the correlation coefficient was -0.341(p value=0.013), 0.133 
(p value=0.348), 0.312 (p value=0.024), and 0.001 (p value=0.992) for SE, VA, 
IOP, and Stereo respectively. 
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