
 

92 

 

--- 

Egyptian Journal of Clinical Ophthalmology "EJCO" 
 

An International peer-reviewed journal published bi-annually 
 

Volume 4, Issue 2, December - 2021: pp: 29-33                                              www. ejco.sohag-univ.edu.eg 

  

Review Article 

 

 

OPTICAL COHERENCE TOMOGRAPHY ANGIOGRAPHY: NEW HORIZON 

 

Mostafa, E.  

Ophthalmology dept., Faculty of Medicine, Sohag Univ., Sohag, Egypt 

  
E-mail: engymostafa@yahoo.com 

  

 
Received: 12/10/2021 

Accepted: 1/12/2021 

 

1. Introduction 
Since 2014, Optical Coherence 

Tomography Angiography (OCT-A) has 

become available commercially [1].
 

With the use of this evolving technology, 

it is now possible to observe retinal 
vasculature in vivo. This was not appli-

cable using the two milestones in retinal 

imaging: fluorescein angiography and 

optical coherence tomography. OCT-A 

has offered a superior advantage of 
monitoring retinal capillaries bypassing 

the use of dye and overcoming the 

factor of time [2].
  

 

2. How Does OCT-A Work? 
OCT-A is considered an upgrade 

to OCT. The new technology uses motion 
contrast to detect vessels. The concept 

depends on the fact that stationary 

objects will not change when two 

successive images of it are taken. Yet, 

moving objects will become apparent. 

OCTA captures A-scans at the same 

retinal location successively separated 

by a very brief period of time. When 

light is reflected back, a difference in 
signal will be captured between the two 
scans which is called the decorrelation 

signal. This is attributed to the mov-

ement of blood through the retinal 

vessels [2]. 
 
 

2.1. OCT-A advantages 
OCT-A is a fast, non-contact and 

dye free imaging technique for retinal 

vasculature. It is an excellent option 

for patients requiring frequent retinal 

imaging. OCT-A offers quantitative 

assessment of the retinal vessels through 
segmentation of layers with histological 

like resolution. In addition the deep 

retinal plexus and choroidal vessels are 

more visible using OCT-A [3,4].
 
 

2.2. OCT-A disadvantages 
Although this technique is safer 

as regards not using a fluorescein dye, 

yet there is lack of data offered by dye 

leakage in cases of inflammation. It 

also cannot give a sense of vascular 

filling or the filling of the peripheral 
vessels. As multiple devices are present 

in the market; each with its own 
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algorithm and software, which makes 

interchangeability between devices not 

possible. In addition this applies to the 

scan size (3*3 or 6*6) which cannot be 

used interchangeably [5].
  

 

3. Interpretation Guide to OCT-A 
To avoid misinterpretation of images: 
Three images should be simultaneously 
examined: the en face OCT-A image; 
the corresponding B-scan with displayed 
flow overlay and segmentation lines; 
and the structural en face intensity image 
for the slab at concern, fig. (1) More 
information is gathered from OCT-A 
when the signal strength is high. The 
signal is defined as the information 
derived from the tissue being imaged. 
Noise is the un-useful information 
generated during image acquisition. 
Cataract is one example of low image 
quality due to decrease in signal levels. 
This results in decrease in signal-to-noise 
ratio and hence affecting image quality. 
Media opacities cannot be overcome 
unlike dry-eyes and patient positioning 
which can be modified to acquire better 
image quality. In each commercial device, 
the signal strength is mentioned to judge 
the quality of the acquisition. There are 
a number of artifacts that can degrade 
the strength of the signal and cause 
misinterpretation. Bulk Motion artifact 

results from patient head movement 
during image session. The artifact results 

from misinterpreting the head move-
ment as movement of the retinal flow. 
This is overcome by mechanical eye 
tracking or software motion correction. 
While shadowing artifact occurs when 
something like drusen or hemorrhage 
blocks the OCT beam [4].

 
One of the 

most common artifacts is projection 
artifact which results from light reflected 

from the retinal pigment epithelium (RPE) 
that is affected by the superficial capillary 
layers. This generates a decorrelation 
signal that mimics superficial vascular 
beds. Projection artifact is overcome by 
slab-subtraction of superficial retinal 
layers from deep layers. Segmentation 
artifact arises from the fact that device 
manufacturers constructed slab segmen-
tation based on healthy retinal; which 
is not the case in pathological retina 
that ends up mislabeling segmentation. 
Correcting segmentation artifact is done 
through slab selection and manual 
segmentation [6].

 
 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Normal OCT angiography 

 

4. How to read an OCT-A report? 
Step 1: Make sure to image the correct 
diseased area. Use a small scan size if 
the lesion is concise as macular choroidal 
neovascularization. Increase the scan 
size if used to access proliferative 
diabetic retinopathy. Move the internal 

fixation target or use the external fix-
ation light to image peripheral lesions 
outside macular scan as choroidal hem-
angioma [7].

 
Step 2: individual slab 

examination. Superficial slab spans from 
the internal limiting membrane, the 
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ganglion cell and the inner plexiform 
layer. This slab usually contains the 
superficial capillary plexus and delineates 

the foveal avascular zone. Examination 
of this slab is beneficial in retinal 
diseases causing capillary malformation 
or drop out as diabetic retinopathy. The 
deep retinal slab spans the inner nuclear 
layer and the outer plexiform layer and 
includes the intermediate and deep cap-
illary plexuses. The avascular or outer 
retina slab spans the outer plexiform 
layer and the outer nuclear layer. This 

slab is avascular in healthy individuals. 
In age related macular degeneration, 
this layer may show neovascularization. 
Step 3: Check segmentation accuracy. 
OCT-A devices generate automated 
segmentations of slabs which are acc-
urate in healthy retina. Incorrect slab 
segmentation placement results in missing 
information or misinterpretation of data. 
Step 4: B-scan image correlation with 
en face images In order to avoid 
projection artifacts. 

 
5. Applications of OCT-A 

OCT-A in diabetic retinopathy 

(DR); OCT-a is superior to FA in 

detecting vascular changes even before 

occurrence of signs of retinopathy [8,9].
 

So OCT-A can function as a screening 

tool as well as a follow up tool in 

diabetic patients. 

5.1. Evaluation of OCT-A in DR Involves 
1-FAZ enlargement increases with 

the severity of DR. It should be evalu-

ated in the full retinal depth projection 

to avoid artifacts [10].
 
2-Microaneur-

ysms (MA) can be monitored by OCT-

A but 60% lesser than FA can. This is 

due to the fact that MA is capillary 

pouches where blood flow slows down 

causing it not to be detectable by OCT-

A.
1
 Increasing MA and ischaemia can 

be prognostic of diabetic macular oedema 
recurrence [11].

 
3-Vascular changes: 

Vessel density in inversely related to 

the severity of DR in both superficial 

and deep capillary plexuses [12-14].
 
In 

addition OCT-A can detect neovascula-

rization in proliferative DR and follow 

its course after anti-VEGF [15]. 

5.2. OCT-A in ARMD and macular neovascularization (MNV) 
OCT-A is an indispensable tool 

for detecting all structural types of MNV, 

fig. (2). MNV falls into three categories: 

MV1 that arises under the RPE. MVD 

2 which is between the RPE and the 

retina and MVD 3 which arises from 

the superficial layers of the retina [16].
 

OCT-A gives information in cases of 

non-exudative MNV which could have 

been overlooked in OCT where they 
appear as double layer sign "flat irregular 
PED" [17]. Yet MNV visualization can 

be greatly affected by hemorrhages and 

large PEDs [18]. 

 

 

 

 

 

 

 

 

 

 

 
 
Figure 2: OCT-A in MNV. 
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5.3. OCT-A in other retinal disorders 
In retinal vein occlusion, OCT-A 

can detect areas of non-perfusion as 

well as areas of collaterals [19,20]. In 

addition , OCT-A can detect vasscular 

changes associated with inflammation 

or with occlusive vasculitis.
21, 22

 

 

6. Conclusion 
OCT-A is a rapidly evolving technology which would make retinal diseases easier to 
understand and interpret. Yet full knowledge of the artifacts is mandatory to avoid any 
misdiagnosis. OCT-A has opened new horizons for imaging of retinal diseases and it still has 
not reached its full potential. 
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