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Abstract: Optical coherence tomography angiography (OCTA), as a nascent fundus vascular angiography technique, can 

identify the blood flow movement information of the retina and choroid with high resolution, and imaging the microvascular 

circulation of the retina and choroid in living tissues. Compared to previous art dye-based imaging such as fluorescein 

angiography and indocyanine green angiography, it has the characteristics of fast, non-invasive, high resolution and 

three-dimensional imaging, as well as the ability to display retinal vascular structure and blood flow information simultaneously. 

OCTA is a nascent technology with a potential wide applicability for retinal vascular disease. As a part of systemic blood 

circulation, ocular blood flow has been affected by a variety of factors. Vascular factors play an important role in eye diseases 

including retinal vein occlusion, diabetic retinopathy and glaucoma, and other diseases. OCTA has special advantages in retinal 

choroidal vascular changes, disease management follow-up and treatment effect detection. However, OCTA suffers from 

disadvantages of a relatively small field of view, inability to show leakage, and proclivity for image artifact due to patient 

movement or blinking. This article will review the recent research of OCTA in diabetic retinopathy, retinal vein occlusion, 

primary glaucoma, age-related macular degeneration and high myopia fundus to understand its applicability in the research and 

clinical practice of retinal diseases. 
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1. Introduction 

Optical coherence tomography (OCT) was one of the 

biggest advances in ophthalmic imaging, which can finely 

visualize the interlayer structure of the retina. Since the retinal 

vascular information cannot be displayed, Fundus fluorescein 

angiography (FFA) is often used clinically to observe the 

retinal vascular structure. FFA imaging is invasive, requires 

intravenous contrast agents and cannot be observed at all 

levels of the retina. Basically only superficial capillary plexus 

can be seen. Nevertheless, FFA is still the gold standard for 

diagnosis of ophthalmic retinal diseases. In recent years, with 

the rapid development of science and technology, the 

diagnosis and treatment of ophthalmic diseases has become 

more and more accurate. As a new type of fundus vascular 

examination technology, OCTA provides the possibility of 

imaging the superficial capillary plexus as well as the middle 

and deep capillary plexus. OCTA can detect changes in 

choroidal blood vessel flow and can elucidate the presence of 

choroidal neovascularization (CNV) in a variety of conditions. 

It provides a highly detailed view of the retinal vasculature, 

which allows for accurate delineation of the foveal avascular 

zone (FAZ) in diabetic eyes and detection of subtle 

microvascular abnormalities in diabetic and vascular 

occlusive eyes. Optic disc perfusion in glaucomatous eyes is 

notable as well on OCTA. OCTA can provide deep-resolved 

retinal and choroidal blood flow images with a level of detail 

far exceeding FFA. Although still in development, OCTA can 

produce images of blood flow that have unprecedented 

resolution of all the vascular layers of the retina in a rapid, 

non-invasive fashion. OCTA makes the description and 

quantification of the disease, the study of the pathogenesis of 

the disease, and the development and evaluation of new 

therapies become possible. To a great extent, it promotes the 

diagnosis, treatment and research level of clinical ophthalmic 

diseases. This paper will elaborate and summarize the clinical 

application of OCTA in ophthalmology.  
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2. The Working Principle of OCTA 

OCTA is a non-invasive imaging technology that uses 

motion contrast imaging to generate high-resolution vascular 

blood flow information. OCTA can also generate angiography 

images in seconds. Based on repeated B-scans from the same 

location on the retina, time signal changes caused by moving 

particles (such as red blood cells that flow through blood 

vessels) can be separated from other signal changes (eye 

movement or noise in the OCT signal). As a result, an image 

contrast can be formed between the moving blood vessels and 

the surrounding static tissue [1-3]. At present, the most widely 

used method is the split-spectrum amplitude-decorrelation 

angiography (SSADA), which is an improved 

amplitude-based angiographic method. 

In SSADA, the illumination beam is divided into a 

plurality of spectral bands. This provides improved speckle 

contrast between the movement of red blood cells and the 

motion of adjacent structures. The traffic signal is enhanced 

and the background noise is reduced [4]. The acquired 

images are close to the resolution of histological level. 

Because of the simple, fast, non-invasive, high-resolution 

layered scanning imaging technology for OCTA, many 

basic and clinical research applications have become 

possible. 

3. The Difference Between FFA, ICGA 

and OCTA 

FFA is helpful to assess the retinal vasculature. It was first 

described in 1961 and was subsequently used as a standard 

operating method in the field of ophthalmology [5]. 

Indocyanine green angiography (ICGA) is a choroidal 

angiography technique that helps to assess the choroidal 

circulation and vasculature. Both FFA and ICGA are invasive 

tests, which require intravenous injection of dye for 

visualization, and the imaging time is as high as 10-30 

minutes [6-9]. They provide a two-dimensional image set 

that can dynamically observe blood flow in a wide field of 

view. They have the ability to evaluate perfusion (such as 

retinal arteriovenous filling time), leakage and staining [10]. 

So far, FFA and ICGA are still the gold standard for the 

diagnosis of retinal diseases in ophthalmology. For example, 

it can be used to detect CNV, retinal neovascularization 

(RNV), neovascularization of the optic disc and others 

[11-13]. Because it can only be developed by intravenous 

injection of dye, retinopathy may be covered by dye leakage 

and bleeding or media opacity. Since the imaging image 

provided is a two-dimensional image, it becomes difficult to 

determine the location of the depth of the lesion and the 

extent of neovascularization. FFA or ICGA usually cannot 

divide different retinal layers, therefore, determining the 

axial position of the pathology requires understanding the 

patterns of occlusion and leakage [14]. For example, to 

distinguish between the type 1 CNV found between the 

retinal pigment epithelium (RPE) and Bruch’s membrane 

and the type 2 CNV found in the retinal space above the RPE, 

it is necessary to understand that RPE has a physiological 

barrier to fluorescence that prevents leakage. Therefore, the 

lesion site of type 1 CNV requires a large amount of dye 

accumulation, and there will be obvious superfluorescence 

phenomenon [15]. FFA and ICGA have other shortcomings. 

They all need intravenous injection of fluorescein to 

visualize blood vessels. Although it has been proven to be 

safe, intravenous injection of dye is bound to face allergic 

reactions or systemic side effects [16- 18]. For some special 

patients such as pregnant women or patients with abnormal 

renal function, their use will be restricted. In busy clinical 

work, it will also cause some pressure on doctors or patients 

because of its long imaging time. Some patients may need 

frequent follow-up observation to track the development of 

the disease, the patient may become intolerable. Thus rapid, 

non-invasive, visualization of the retina and choroidal blood 

vessels will be beneficial to the patient. In contrast, OCTA is 

a non-invasive technique that can obtain angiographic 

information without the use of dyes. In terms of speed and 

imaging information, OCTA has many advantages over dye 

angiography [19]. The retinal vascular structure can be 

visualized without dyes and the retina can be layered to 

obtain high-resolution images. The OCTA image is 

essentially a motion contrast image, which is obtained by 

performing multiple B-scans at the same position to obtain 

depth-resolved imaging of the retinal vasculature
 
[20], It 

then generates images of the superficial and deep retinal 

layers [21], and these images can be modified to further 

subdivide the retinal vascular system to provide images at 

other levels, such as the outer retina and choroidal capillaries 

[19, 22, 23]. The image resolution of 3 mm × 3 mm OCTA 

angiography images is higher than that of currently FFA or 

ICGA images. Matsunaga et al concluded that their ability to 

display important vascular details was equivalent [24]. 

OCTA can make the retina and choroidal microvasculature 

visible, which is conducive to our deep understanding of 

retinal diseases. 

OCTA also has some disadvantages. First, the field of view 

of OCTA is narrower than that of FFA, and most images are 3 

mm x 3 mm. Therefore, it is difficult for OCTA to produce 

high-resolution peripheral retinal images
 
[19]. Second, OCTA 

is unable to evaluate the dynamic characteristics of velocity 

and leakage, which is necessary for evaluating various retinal 

pathologies. Third, processing of high-resolution images may 

be time-consuming [25]. Due to the existence of superficial 

blood flow, the images generated by OCTA are extremely 

susceptible to projection artifacts, making it difficult to 

interpret deep retinal blood vessels [26]. Although this can be 

corrected by the projection removal algorithm, this method 

may result in the loss of deeper internal flow information and 

image separation [27]. Fourth, the probability of artifacts 

(flicker, eye movement, blood vessel ghosting) in OCTA 

images increases. The artifacts may affect the interpretation of 

image results, and OCTA may not detect capillaries with flow 

rates lower than the detection threshold [28]. 
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4. The Application of OCTA in Retinal 

Diseases 

4.1. Diabetic Retinopathy 

Diabetic retinopathy (DR) is still the main cause of visual 

impairment and blindness in the world. About 285 million 

people worldwide have diabetes. About 33% of people do not 

have any signs of diabetic retinopathy, but about 11% of 

people have vision-threatening diabetic retinopathy [29]. With 

the epidemic trend of obesity and changes in diet and exercise 

patterns, the number of patients who have diabetic retinopathy 

and are at risk of blindness will increase [30]. Early detection 

and accurate staging of diabetic retinopathy are of great 

significance for guiding the diagnosis and treatment of 

diabetic retinopathy. Studies have found that diabetic 

retinopathy mainly occurs 10 to 20 years after the diagnosis of 

type 2 diabetes, or 5 to 10 years after the diagnosis of type 1 

diabetes [31]. Histological studies of human cadaver eyes and 

animal model eyes have shown that the pathological changes 

of DR occur many years before the clinical manifestations [32, 

33]. Therefore, it is very likely that we will not find the disease 

until the relatively late stage of microvascular changes. In the 

relatively early stage of microvascular changes, these 

pathological changes cannot be detected clinically or on 

angiography. 

OCTA is an emerging technology that can safely, quickly 

and non-invasively display the retinal microvasculature 

with a resolution exceeding FFA and close to histological 

accuracy. Therefore, OCTA provides clinicians with a way 

to detect ongoing subclinical microvascular changes in DR 

before clinical signs and symptoms occur. Recent OCTA 

studies have shown that the changes of retinal vessels in 

patients with DR have been qualitatively evaluated. OCTA 

can observe microcirculatory changes in early diabetic 

retinopathy. (1) Microaneurysm（MAs）. MAs is a lesion 

that is usually shown in early DR. MAs are locally 

expanded cystic or fusiform capillary. It is shown as a high 

reflection spot around the FAZ on OCTA, and can be shown 

as various morphological MAs, including spindle, saccular, 

curved, and coiled shapes, while they can only show 

uniform strong fluorescent spots on FAA [34-36]. Peres et 

al. [37] studies have proved that the number of MAs in 

OCTA in shallow capillary plexus (SCP) and deep capillary 

plexus (DCP) is statistically different from that in FFA, and 

the number of MAs detected by OCTA in DCP is higher 

than that in SCP. The decrease of MAs in SCP and DCP is 

related to the better response of Diabetic macular edema 

(DME) to anti-VEGF [38], which may be beneficial to the 

observation of the therapeutic effect of anti-VEGF in 

patients with DME. (2) Neovascularization. OCTA can also 

distinguish the structural levels of angiopathy and uniquely 

distinguish retinal neovascularization from retinal vein 

occlusion or shunt vessels. To distinguish between optic 

disc neovascularization and optic disc vascular collateral, 

the former enters the vitreous body and forms a network of 

weak blood vessels, while the latter is a ring of small blood 

vessels [39-42]. The neovascularization of retina and optic 

disc is characterized by flower-shaped interwoven vessels 

on the surface of retina and optic nerve [35]. It is not always 

possible to distinguish intraretinal microvascular 

abnormality (IRMA) from RNV by clinical examination or 

FFA [35, 43-45]. About 50% of RNV occurs near IRMA, 

which increases the diagnostic value of OCTA in 

distinguishing IRMA from RNV. In a series of studies, it 

was found that 92% of retinal neovascularization occurred 

in the non-perfusion area of retinal capillaries [46]. 

Therefore, OCTA may help to distinguish severe 

non-proliferative diabetic retinopathy from proliferative 

diabetic retinopathy, and may help to closely track severe 

non-proliferative diabetic retinopathy cases. The study of 

morphological clues in OCTA can reflect the function and 

activity of neovascularization, and can be used to grade 

vascular pathological activities, find treatment targets and 

track them. (3) FAZ: OCTA is considered to be superior to 

FFA in defining the microvascular system in the center of 

the macula, because it is not covered by dye-leaking 

fluorescein. FAZ is located in the center of the macula, a 

capillary-free area surrounded by the foveal capillary ring. 

Abnormal structure or perfusion in this area can severely 

affect vision. Normal FAZ refers to the round or oval shape 

of the vascularized area on the OCTA. Due to the loss of 

vascular integrity, FAZ in diabetic eyes will increase [44]. 

With the development of DR, the increase of FAZ may 

indicate the increase of non-perfusion area [47]. For 

example, studies have shown that the OCTA of 63 eyes of 

63 patients showed a significant increase in FAZ, from 0.25 

mm
2
 in the control group to 0.37 mm

2
 in diabetic eyes 

without DR and 0.38 mm
2
 in diabetic eyes with DR [48]. 

One of the most important applications of OCTA will detect 

subclinical changes in DR. However, judging from the current 

research situation, the changes of microvessels are beyond the 

range that can be detected by clinical examination at this stage. 

The non-invasive and rapid characteristics of OCTA make the 

fundus retinal imaging of patients more safe and convenient, 

and subtle, subclinical retinal microangiopathy is not 

uncommon in patients with diabetes. OCTA provides us with 

objective monitoring of these minor changes and provides 

evidence of the severity of DR. At present, there are a large 

number of studies on whether subclinical DR changes can 

actually be detected in OCTA, so as to provide help for early 

intervention and prevention of vision loss. 

4.2. Retinal Vein Occlusion 

Retinal vein occlusion (RVO) is the second most common 

retinal vascular disease and a common cause of vision loss in 

elderly patients [49]. There are two types of RVO: central 

retinal vein occlusion (CRVO) and branch retinal vein 

occlusion (BRVO). Central retinal vein occlusion is further 

divided into two categories: ischemic and non-ischemic. 

Non-ischemic CRVO is the most common, accounting for 

about 70% of cases. The best corrected visual acuity is usually 

better than 20/200 [50]. Ischemic CRVO may be the origin or 

progression of non-ischemic CRVO. The visual prognosis of 
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ischemic CRVO is much lower, accounting for about 30% of 

cases. About 90% of patients with visual acuity less than 20/200 

have ischemic central retinal vein occlusion [51]. In the acute 

phase of CRVO, the evaluation of microvascular circulation and 

structure by FFA is limited due to bleeding and edema [52]. 

OCTA has recently been introduced as a non-invasive method 

to provide microvascular assessment [53, 54]. 

OCTA can assess the difference between ischemic and 

non-ischemic CRVO. The microvascular changes of CRVO 

patients on OCTA are mainly manifested in six characteristics: 

(1). Retinal non-perfusion area: the ability of the 

non-perfusion area of the retina shown by OCTA is similar to 

that of the non-perfusion area of the retina shown by FFA [55]. 

In FFA images, with the covering effect of fluorescein leakage 

in the middle and late stage of radiography, the boundary of 

the non-perfusion area is not clear. But OCTA can clearly 

show the boundary of the non-perfusion zone of the retina 

without being affected by the shaded fluorescence, and that 

non-perfusion area of the retina is mainly concentrated in the 

DCP [56]. OCTA can also distinguish the FAZ from the 

non-perfusion areas [57], and the area of the non-perfusion 

area can be quantified, so that the size of the no-perfusion area 

can be calculated accurately. It is worth noting that in the 

presence of cystoid macular edema (CME), the presence of 

edema will lead to a weakening of the scanning signal, and the 

results of imaging analysis may affect our assessment of the 

non-perfusion area of the retina [58]. The lack of visible blood 

vessels in the non-perfusion area may not be due to a complete 

lack of blood flow, but the blood flow may be reduced below 

the detection threshold of the device. (2). Decrease of vascular 

density: in terms of blood flow density, the blood vessel 

density of the fovea and parafoveal area and the entire 

scanning area of RVO eyes are lower than those of the control 

group [59-61]. (3). Neovascularization: retinal 

neovascularization can be induced in patients with ischemic 

RVO, OCTA is highly sensitive to the detection of 

neovascularization in the macular area and optic disc. 

However, OCTA itself has the limitation of small scanning 

range, so it is not conducive for us to observe the peripheral 

neovascularization of retina
 

[57]. (4). The formation of 

collateral vessels: OCTA can also observe the formation of 

collateral vessels in superficial and deep vascular plexus in 

CRVO patients. Collateral circulation often occurs at the 

junction of occlusion veins and normal veins or veins that pass 

through non-perfusion areas. In the FFA results, if the eye has 

retinal hemorrhage or retinal edema, it is difficult for us to 

clearly observe these microvascular abnormalities. (5). 

Microaneurysms: for the observation of microaneurysms, it is 

impossible to observe which layer the microaneurysm is 

located in the FFA image. OCTA is more accurate than FFA in 

observing microhemangioma. In CRVO patients, 

microvessels were found to be more common in DCP than in 

SCP. It is usually formed in the boundary of the non-perfusion 

area and collateral vessels [56, 60]. (6). FAZ: the FAZ area 

measured by FFA images in healthy people is 0.205~0.405 

mm
2
, the FAZ area measured by OCTA is 0.25~0.30mm

2
 in 

the superficial retina, and 0.4mm
2
 in the deep retina [59, 62, 

63]. In RVO patients, FAZ was enlarged and deformed, and 

the destruction of FAZ in DCP is more common than in SCP 

[64]. The degree of enlargement in FAZ is used as a predictor 

of macular ischemia and final visual acuity in patients with 

RVO [65]. ADHI et al. [58] went through a prospective study 

of OCTA and found that the FAZ area of patients with RVO 

was larger than that of the contralateral eye of RVO patients 

and healthy control group. The FAZ area of the contralateral 

eye of RVO patients also increased compared with the healthy 

control group. This study suggests our OCTA can detect 

possible early pathological changes in early vascular 

occlusive disease. 

4.3. Primary Glaucoma 

Glaucoma is a group of diseases characterized by optic 

nerve atrophy and visual field defect. It is one of the major 

blindness diseases in the world. It has seriously threatened the 

visual health and visual quality of human beings. The 

incidence rate is increasing year by year. It is estimated that 

the number of glaucoma cases worldwide will exceed 110 

million by 2040 [66]. For a long time, the changes of ocular 

perfusion are related to the pathogenesis of glaucoma, but few 

details are known. Current studies believe that the 

pathogenesis of induced glaucoma is mainly mechanical 

compression theory and vascular theory (microcirculation). 

More and more research evidences show the mechanism of 

microvascular dysfunction in the pathogenesis of glaucoma
 

[67, 68]. As a new blood flow imaging method, OCTA 

provides a new method for monitoring the early fundus 

damage in primary glaucoma, and reveals the pathogenesis of 

glaucoma at the blood flow level. 

The preliminary study of OCTA was carried out in primary 

open angle glaucoma (POAG) eyes. The results showed that 

the blood flow index and vascular density of optic nerve and 

peripapillary area of POAG eyes were lower than those of the 

control group
 
[69, 70]. And the vascular density of the 

superficial retina in the macular area of glaucoma also 

decreased
 
[71, 72]. With the increase of the severity of 

glaucoma, the vascular density showed a more significant 

decrease
 
[70, 73]. Recently, deep microvascular shedding 

(MvD) has been observed in the choroid of POAG eyes, which 

is defined as the loss of choroidal capillaries in the area of 

paranipple atrophy [74, 75]. These changes on OCTA are 

closely related to the functional changes in visual field 

examination and the structural changes in optical coherence 

tomography (OCT), which are changes in the parapapillary 

retinal nerve fiber layer and changes in the thickness of the 

inner retinal layer [74, 76]. Mansoori et al. showed that the 

decrease of vascular density was mostly related to the severity 

of visual field damage, and it was found that the vascular 

density around the optic papilla decreased in the 

corresponding location of glaucoma visual field defect [77]. In 

addition, it was also found that the capillary density around the 

optic papilla in NTG eyes was significantly lower than that in 

POAG eyes, but the degree was different from that in POAG 

eyes. 

Studies also found that the density of capillaries around the 
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optic papilla of normal tension glaucoma (normaltension 

glaucoma, NTG) eyes is also significantly reduced, but the 

degree was different from that of POAG eyes
 
[78]. The 

changes in vascular density observed by OCTA may actually 

occur before the decline in structure and function, so it may be 

useful for the diagnosis and monitoring of very early 

glaucoma [79]. 

Since OCTA is a recently developed new technology, 

research to evaluate the long-term progress of glaucoma is 

continuing. Current studies have shown that OCTA can detect 

a progressive decrease in superficial vascular density in 

glaucoma even if monitored in a short period of time
 
[68, 80]. 

OCTA is a safe, non-invasive examination, it can be 

performed with OCT, and provide information field of view 

and OCT, which is conducive to early diagnosis of glaucoma, 

progress detection and risk assessment. 

4.4. Age-related Macular Degeneration 

Age-related macular degeneration (ARMD) is the main 

cause of central vision loss in the world. There are two main 

types: (1) atrophic (dry) age-related macular degeneration; (2) 

exudative (wet) age-related macular degeneration. Dry 

age-related macular degeneration is mainly caused by RPE 

degeneration, which is manifested by early macular 

depigmentation and proliferation, drusen, and late geographic 

atrophy [81]; exudative age-related macular degeneration is 

mainly the formation of CNV. The positional relationship with 

RPE can be divided into three types. Type I CNV originates 

from the choroid, mainly between Bruch's membrane and the 

retinal pigment epithelium; II CNV is located above the retinal 

pigment epithelium; and III CNV is a retinal inward, which is 

mixed by I and II [82, 83]. 

With the development of OCTA as a rapid and non-invasive 

fundus angiography technology, OCTA can provide deeper 

information on the structure and vascular of the retina and 

choroid [84], and improve our understanding of early retinal 

and choroidal diseases. First of all, SS-OCTA can be used in 

early ARMD patients to scan areas where there is no blood 

flow signal in the choroid capillary layer (flow gap) and areas 

where choroidal capillary perfusion is reduced, and this 

analysis method has high repeatability [85, 86]. Mastropasqua 

et al.
 
[87] found that the retinal vascular plexus density and 

choroidal thickness in patients with early ARMD were 

significantly lower than those in normal eyes. These findings 

provide the possibility for the application of OCTA in early 

ARMD screening [87]. Secondly, the visualization of 

choroidal vascular loss can be realized by SS-OCTA. OCTA 

can quantitatively analyze the blood flow and area of CNV in 

exudative AMD. Exudative ARMD is mainly manifested as 

choroidal neovascularization. OCTA can accurately identify 

the area of choroidal neovascularization, which is usually 

surrounded by the unperfused area of choroidal capillaries [43, 

88]. At the same time, it has the ability to quantify choroidal 

neovascularization, and the sensitivity ranges from 50% to 

100%. Furthermore, as a non-invasive fundus angiography 

technique, OCTA is beneficial to the observation of choroidal 

neovascularization before and after ARMD treatment [89]. 

Coscas et al. [90] reported the changes of CNV area before 

and after intravitreous injection of anti-vascular endothelial 

growth factor (VEGF). They found that the area of CNV 

decreased to some extent after anti-VEGF treatment, and the 

reduction of the area of Ⅱ CNV is greater than that of I CNV. 

Perhaps it is because the anti-VEGF drugs are not easy to 

penetrate under the RPE layer, which leads to a better curative 

effect on Ⅱ CNV. It can be seen that OCTA enhances our 

understanding of choroidal vessels and provides help for 

disease progression and treatment. 

4.5. High Myopia 

Myopia is the highest incidence of eye disease in the world, 

and the incidence has been increasing, which is a public health 

problem of global concern. High myopia (HM) is an important 

cause of vision loss, especially among young people. High 

myopia is defined as myopia with spherical equivalent (SE) ≥ 

-6.0 D and (or) eye axis ≥ 26 mm. It is an ophthalmic disease 

characterized by the gradual extension of the axial length of 

the eye and the gradual degeneration of the posterior pole [91, 

92]. High myopia and its fundus complications seriously 

affect visual function. 

With the advent of new techniques such as OCT and 

OCTA, our understanding of macular degeneration in 

myopia has been greatly improved. Studies have shown that 

the increase of diopter and axial length in myopia will lead 

to many degenerative changes in the retina, which may 

cause vision loss [93]. Therefore, in-depth research on 

retinal microangiopathy to understand the occurrence, 

development and prevention of high myopia has been the 

focus of scholars at home and abroad. Wang et al. [93] 

found that the blood flow density around the optic disc 

decreased in high myopia, which was negatively correlated 

with the axial length, and the retinal blood perfusion around 

the papilla was positively correlated with the thickness of 

the optic nerve fiber layer. These vascular characteristics 

may increase the probability of vascular related diseases in 

high myopia. 

OCTA realizes the visualization of choroidal capillaries and 

choroidal vascular. Al-Sheikh et al. [94] used OCTA to study 

the retinal capillaries and choroidal capillaries in myopia. It 

was found that retinal capillary density decreased, choroidal 

capillary blood flow was deficiency and cavity area increased 

in high myopia. Wong et al. [95] also reached the same 

conclusion that with the aggravation of myopic maculopathy, 

choroidal capillary circulatory disorders also aggravated, 

which can turn from localized lesions to extensive. It is also 

found that within patients with high myopia and slight fundus 

changes (such as no obvious fundus atrophy of retinal pigment 

epithelium), the decrease of choroidal capillary vsacular 

density can also be observed. 

For choroidal neovascular disease with high myopia, OCTA 

can detect abnormal structures of neovascularization at 

different levels and distinguish the state of CNV activity. For 

example, the active CNV is characterized by a typical lace 

wheel pattern, accompanied by small capillaries, mutually 

anastomosing grid-like structures, and a low-concentration 
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halo around the lesion. Static CNV is characterized by long 

filamentous large mature blood vessels and dead tree-like 

morphology that coincide with each other. At the same time, 

OCTA is also highly sensitive to some neovascularization 

lesions. OCTA successfully detected the CNV detection rate 

of myopia as high as 94.1%
 
[96]. Therefore, OCTA may help 

us to discover the potential pathophysiological characteristics 

of myopia and make it possible for early detection and 

prevention of myopic retinopathy. 

5. Conclusions 

OCTA has great potential in clinical applications. Because 

retinal microvessels have the same characteristics as cerebral 

blood vessels, researchers are studying the retina 

microvascular damage to further understand the 

microvascular damage in central nervous system degenerative 

diseases. OCTA has been applied to the detection of central 

nervous system diseases, for example, Alzheimer’s disease, 

Parkinson’s disease and multiple sclerosis. This is to evaluate 

whether OCTA can be used as an early diagnosis and 

monitoring of neurodegenerative diseases [97]. In some cases, 

it has even been proven that OCTA can detect pathological 

changes that are not seen on FFA. Due to the limitations of 

OCTA, such as small imaging range and motion artifacts, 

faster non-invasive scanning speed is very important to obtain 

a larger field of vision with higher resolution in the future. 

Higher and larger vision is essential. It is undeniable that 

because of the characteristics of non-invasive, rapid, good 

reproducibility and layered scanning of OCTA, clinical 

ophthalmologists have a deeper understanding of exploring 

the blood vessels of retinal diseases, which is helpful for us to 

understand the pathogenesis, diagnosis, treatment and 

follow-up of the disease. More research is needed in the future 

to determine the effectiveness of OCTA in the clinical 

environment. 
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