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An example result of the vascular en face image of pre-laminar tissue (preLC) of a normal (A-D) 
and a glaucomatous eyes (E-H). (A,E) Show the structural en face images; (B,F) display the 
cross-sectional structural images sampled at the horizontal red lines in (A) and (E) 
superimposed with blood flow signals from preLC, and vertical yellow dashed lines indicate the 
optic disc margin by detecting the end of Brush’s membrane; (C,G) are the vascular en face 
images from preLC; (D,H) present the detected blood vessel maps from preLC. by Chieh-Li Chen
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6 x 6-mm superficial vascular complex (SVC) OCT angiogram (left) and 6 x 6-mm ganglion cell complex GCC thickness
map (right) of a typical glaucomatous eye. The glaucoma damage (yellow dashed outline) was mostly outside the 
central 3 x 3-mm area (the red outline). Thus the larger scan area is needed for early detection of the pattern of 
damage common in glaucoma.

Measurement of NFLP nerve fiber layer plexus is highly correlated with NFL thickness, and 
SVC Superficial Vessel Complex is highly correlated with GCC



The most superficial vascular plexus, the Radial Peripapillary Capillaries (RPC), was analyzed. The sectoral vessel 
densities were showed in the RPC vessel density map. The RPC parameters provide capillary density (vessel density 
measured after excluding larger vessels from analysis) in the first column and vessel density in the second column.        

The glaucomatous perfusion defect could be visualized in the RPC angiogram and vessel density map (arrows). The 
vessel density and capillary density were significantly reduced in the inferior hemisphere, more specifically in 
the inferior temporal sectors.                                                                                                                            
By OCTA: A new tool for glaucoma evaluation, David Huang et al. Ophthalmology Management, Volume: 22, Issue: June 2018, page(s): 22-24



Two clinical studies have shown that OCTA can detect early pre-perimetric glaucoma 
better than structural OCT

OCTA detects both dysfunctional (sick) and lost (dead) ganglion cells, while structural 
OCT only detects lost ganglion cells.

I speculate that in very early glaucoma, sick dysfunctional ganglion cells have lower 
metabolism that leads to reduced capillary density.

This reduced density is detectable by OCTA, prior to the apoptosis these ganglion cells 
undergo and the subsequent thinning of NFL and GCC that can be detected by structural OCT. 

Other studies have shown that OCTA parameters correlate better with visual field parameters 
than structural OCT parameters such as NFL thickness.

The floor effect describes the fact that while NFL thickness is correlated with visual field mean 
deviation in early glaucoma, it reaches a floor value in moderate glaucoma, and then doesn’t 
decrease any further in advanced glaucoma. This limits the utility of NFL thickness for 
monitoring glaucoma progression in the moderate and advanced stages.

While vessel density also eventually reaches a floor, it appears to do so only in advanced 
glaucoma. Thus OCTA has the potential to improve the monitoring of glaucoma in the 
moderate to advanced stages. 

OCTA: A new tool for glaucoma evaluation

By David Huang, MD, PhD; Liang Liu, MD; Qisheng You, MD, PhD June 1, 2018



Top row: from a representative patient, left eye with severe glaucoma. (a) Vessel density map of the macula region 
overlaid on binary vessel map; (b) OCTA en face image, within the SRL, of the macular region with microcirculation 
defects greatest inferotemporally; (c) vessel density map of the peripapillary region overlaid on binary vessel map; and 
(d) OCTA SRL en face image of the peripapillary region also with inferior and superior microcirculation defects. Bottom 
row: from a representative healthy subject, left eye (e–h) corresponding images without microcirculation defects. by  Grace 

M. Richter et al. Translational Vision Science & Technology 2018, Vol. 7, No. 6, Article 21.   

Peripapillary perfusion parameters performed better than macular perfusion parameters for glaucoma diagnosis, 
supporting the idea that glaucomatous superficial retinal vascular changes are more pronounced in the peripapillary
region. SRL Superficial Retinal Layer



OCT angiograms of a patient with CAS carotid artery stenosis  (Top row) and a healthy control (Bottom row).                                   
by Larissa Lahme et al. Changes in retinal flow density measured by optical coherence tomography angiography in patients with carotid artery stenosis after carotid 
endarterectomy. Scientific Reports  (2018) 8:17161  | DOI:10.1038/s41598-018-35556-4



OCT-A abnormality in glaucoma: primary damage or secondary change?

REVIEW
Optical coherence tomography angiography in glaucoma: a mini-review
Kelvin H. Wan , Christopher K. Leung
Department of Ophthalmology, Tuen Mun Eye Center and Tuen Mun Hospital, Hong Kong, China
Department of Ophthalmology and Visual Sciences, The Chinese University of Hong Kong, Hong Kong, China

Summary

Vascular abnormalities detected by OCT-A have been consistently observed in 
glaucoma. However, it remains unclear whether OCT-A provides additional 
diagnostic information for the detection of glaucoma compared with conventional 
OCT measurements such as circumpapillary RNFL thickness, neuroretinal rim 
width, and ganglion cell inner plexiform form layer thickness.

F1000 Research 2017, 6(F1000 Faculty Rev):1686 Last updated: 02 OCT 2017 
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