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Optical coherence tomography angiography (OCTA) image quality is heavily influenced 
by the resolution of the scanning optics and sampling resolution. Visualization of fine 
lesions is clinically important for the diagnosis and monitoring of diseases such as 
diabetic retinopathy (DR) and age-related macular degeneration (AMD). In this study 
the contributions of oversampling and increased optical resolution to the visualization 
of detailed features of the retina and choriocapillaris are investigated.

The results showed a higher score with improved sampling resolution of 5µm compared to 10µm (Figure 3(b)). Improved optical resolution revealed 
visible enhancement in sharpness of images and speckle rejection (Figure 3(a), Configuration 4). However, higher optical resolution without adjusting 
for sampling density to satisfy Nyquist requirement has limited improvement to the image quality. 

PURPOSE RESULTS

 A PLEX® Elite 9000 prototype instrument (ZEISS, Dublin, CA) was modified with 
the addition of a beam expander module (Figure 1) and a high resolution 3x3 mm 
OCTA scan pattern. 

 The prototype software offered the option to insert or remove the beam 
expander module to control the lateral resolution of the OCT beam at the retina.

 Also, the high resolution 3x3mm OCTA scan pattern comes with increased 
sampling density compared to the standard 3x3 mm OCTA scan. 

 Four configurations using different combinations of optical resolution and 
sampling resolution of a 3x3 mm OCTA scan (Figure 2) were considered to assess 
the contributions of each variable to the OCTA image quality. 

 We imaged 7 eyes (5 subjects, including healthy and DR eyes) using each of the 4 
configurations. 

 We compared the quality of en face retina, superficial, deep, and choriocapillaris 
(CC) slabs between these 4 configurations in a blind comparison study.

 An expert grader evaluated the images on the scale of 1-5 (5 is the best quality 
score) based on quality of details including vessel contrast and continuity of 
capillaries.

METHODS

An increase in optical resolution may be effective in improving the quality of OCTA 
images if the sampling resolution is adequate; which may help in the visualization of 
detailed clinical features.

CONCLUSIONS
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Figure 2: Specification of 4 scan configurations

Figure 3:
a) Superficial slabs of 4 configurations
b) Blind study results comparing quality of images 

Figure 1: Beam expander module
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