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Purpose 

The parafoveal variations in hum an photoreceptor cells distribution and spacing along t he 
horizontal meridian passi ng through t he fovea ha s been analy zed in twelve healthy  young 
subjects using a com pact flood illum ination Adaptive Optics Ophthalm oscope (rtx1 retinal 
camera, Imagine Eyes, Orsay, France).  

 
Methods 

The rtx1 retinal camera was used to obtain images in 12 subjects, 6 e mmetropes (mean age: 
30.86 ± 5.76 yrs; mean axial length, Axl: 23.35  ± 0.49 mm; mean spherical equivalent 
refraction, SEr: -0.13 ± 0.20 D) and 6 myopes (mean age: 30.67 ± 5.35 yrs; mean Axl: 25.14 ± 
0.94 mm; mean SEr: -3.96 ± 1.04 D). Both eyes of each subject were i maged to resolve the  
photoreceptor cells mosaic within 5° visual angles along t he horizontal m eridian passing 
through the fovea. 

The acquired i mages were stitched to gether to create a larger montage image of the 
photoreceptor mosaic. Photoreceptors density (cells/mm2) and center-to-center cell spacing (um) 
were estimated at 24 fixed locations at specific eccentricities (± 0.5°, ± 1°, ± 2° and ± 4°) from 
the fovea throughout these montages. At each retinal location, fixed 50 um2 window sizes were 
used for photoreceptor counting, assuming an uniform density distribution within the sam pling 
window. A com bination of both m anual and automated methods was used fo r analyzing the 
photoreceptor mosaic using ImageJ ( version 1.45a). Center-to-center cone spacing was 
calculated from density by assuming that photoreceptors are arr anged in a perfect hexagonal 
lattice. Statistics was performed using the SPSS software (version 17.0).   
 
Results 

The rtx1 retinal camera was successful in imaging the photoreceptor cone mosaic in all eyes. 
The cones within 0.5° eccentricity remained unresolved in most eyes. 

A statistically significant decrease (p<0.001) in photoreceptor density with eccentricity was 
measured in all subjects. A nasal-tem poral symmetric decline in phot oreceptor density and 
spacing was measured in both emmetropes and myopes. A systematic local packing distribution 
of photoreceptors was observed in a ll eyes, with a higher cone densit y (p<0.001) in the 
half/superior retinal locations than in t he half/inferior locations across the horizontal meridian  
passing through the fovea.   
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Fig. 1. The left eye of an emmetropic subject, 30-yrs old. In the upper, the SLO image with 
the superimposed AO retinal montage. In the lower, from left to  right, the corresponding 
photoreceptor mosaic montage of the parafoveal region (retinal area: 3.6 x 0.92 mm). 

 

   
Fig. 2. The mean peak cell packing density decreases from a mean of 120.000 cells/mm2 to 
65.000 cells/mm2 from 0.5° to 4° eccentricities in both study groups. A lower cone packing 
density in the inferior locations of the horizontal meridian than in superior  was measured 
in all eyes. The cone de nsity decline was almost symmetrical between nasal and temporal 
regions of the retina. 

 
Conclusions 

The rtx1 retinal camera represents one of the for mer compact adaptive optics 
ophthalmoscope prototypes available for research purpose into the clinical environment. In this 
study, we observed a sy stematic regional distribution of parafoveal cones along the horizontal 
meridian passing through the fovea.  
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