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Objective: To use optical coherence tomography angiography (OCTA) to comparemacular blood flow density, subfoveal choroidal thickness
(SFCT) and outer retina thickness (ORT) in non-proliferative diabetic retinopathy (NPDR) patients with different axial length (AL).
Methods: Total 42 patients with NPDR with different eye axis were divided into three groups: group A: 22 mm≤AL<24 mm; group
B: 24 mm≤AL<26 mm; group C: AL≥26 mm. Superficial capillary plexus (SCP) in the macular area, vascular length density (VLD)
and vascular perfusion density (VPD) in the foveal region, the parafoveal region, the perifoveal region and whole macular region were
analyzed. The correlations among axial length, macular microvascular density, SFCT and outer retinal thickness (ORT) were analyzed.
Results: Comparedwith groupA andB, VLD andVPD in groupCwere significantly lower except the foveal region, andVLD andVPDwere
negatively correlated with AL. The difference in SFCTamong group A, B and Cwas significant, and SFCTwas negatively correlated with AL.
Compared with group A, parafoveal ORT in group C was significantly lower than that in group A, and parafoveal ORT was negatively
correlated with AL.
Conclusion: In NPDR patients with different AL, macular microvascular density, SFCT, and parafoveal ORT decreased with the
increase of AL.
Keywords: diabetic retinopathy, axial length, optical coherence tomography angiography, retinal vascular density, choroidal thickness

Introduction
Diabetic retinopathy (DR) is an eye disease that may lead to blindness.1 The macula is the most sensitive area of vision, and
the changes in the area of the foveal avascular zone (FAZ) can reflect the ischemia of the retina. Studies have shown that the
long eye axis is a protective factor for DR, and the mechanismmay be related to the changes in retinal blood flow density.2–4

However, the retinal and choroidal blood flow density of DR patients with different axial lengths have not been reported.
Optical coherence tomography (OCTA) can show macular vascular morphology quickly and non-invasively in real time.5,6

In addition, OCTA is not affected by traditional contrast fluorescein leakage and masking and drug allergy. Previous study
showed that FAZ enlargement was significantly different between diabetic eyes and healthy eyes.7 OCTA can be used to
distinguish healthy eyes from diabetic eyes, and dynamically monitor the progression of DR.6

Epidemiological studies have shown that myopia with a refractive power of more than −5.0D had a lower risk of DR.8

This protective effect may be related to the reduction of retinal blood flow, posterior vitreous detachment, and the
regulation of vascular endothelial growth factor (VEGF).9,10 Multivariate correlation analysis showed that the severity of
DR was negatively correlated with axial length (AL).10 Bazzazi et al11 reported that in diabetic patients the severity of
DR with myopia was lower than those with normal refractive index. Recent studies suggested that low blood perfusion
state of high myopia was a protective factor for the development of DR.12–14
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This study aimed to employ OCTA to compare macular blood flow density, subfoveal choroidal thickness (SFCT) and
outer retina thickness (ORT) in non-proliferative diabetic retinopathy (NPDR) patients with different AL to reveal the
microvascular relationship between AL and NPDR.

Methods
Subjects
This cross-sectional study was conducted in accordance with Declaration of Helsinki and was approved by Ethics
Committee of the Second Affiliate Hospital of Nanchang University.

Total 53 eyes of 42 NPDR patients with moderate severity of DR who visited the Department of Ophthalmology of
the Second Affiliate Hospital of Nanchang University from June 2018 to July 2020 were enrolled and all patients
provided written informed consent. The patients were divided into normal group (22–24 mm), long axis group (24–
26 mm) and super long axis group (26 mm) according to AL. At the same time, 12 people (15 eyes) were recruited as
control subjects with no history of intraocular pathology or major systemic vascular disease.

The exclusion criteria were history of eye surgery and trauma; suffering from eye or serious cardiovascular and blood system
diseases except diabetes that may affect eye circulation, such as glaucoma and hypertension; using ocular medication within the
past 2 weeks; pathological macular changes including macular hole, macular neovascularization, and macular atrophy.

Ocular Examination
Comprehensive ophthalmic examination was performed, and best-corrected decimal VA was converted to logMAR VA. All
OCTA images in the 6×6 mm square centered on the fovea were obtained by Cirrus-5000 SD-OCT-based angiography (Carl
ZeissMeditec Inc., USA). Theywere divided into three regions: the central area with a diameter of 1mm, the inner ring area with
a diameter of 1–3 mm, the outer ring area with a diameter of 3–6 mm, and the whole 6mm×6mm region with the fovea as the
center (nerve fiber layer to the inner boundary of the outer plexiform layer). Vascular length density (VLD) and vascular
perfusion density (VPD) of above regions were analyzed. The part between the inner ring and the outer ring was divided into
upper side, lower side, nasal side, and temporal side. Four quadrants, were measure to define the blood flow density of each part:
(1)Macular fovea: the blood flow density in the circle with a diameter of 1.0 mm; (2) The upper, lower, nasal, and temporal sides
of themacular fovea: Blood flow density in the four quadrants between the inner ring and the outer ring; (3) Paracentric fovea: the
average blood flow density of the four quadrants; (4) Above and below the macula: passing between the inner ring and the outer
ring. The horizontal line of the fovea was the boundary, which was divided into the blood flow density above and below. ALwas
measured using partial coherence interferometry model 700 (IOLMaster, Carl Zeiss Meditec AG).

Statistical Analysis
The data are expressed as mean±standard deviation (SD). SPSS (SPSS Statistics for Windows Version 22.0, Armonk,
NY, IBM Corp) 22.0 software was used for statistical analysis. The data were analyzed using analysis of variance
(ANOVA) with Bonferroni correction to evaluate differences among groups, and the correlation was assessed using
Pearson’s correlation coefficient. P<0.05 was considered significant.

Results
Characteristics of Subjects
In this study, 42 patients (53 eyes) with NPDR of different axis were collected and grouped based on AL. In normal eye axis
group A, there were 20 cases and 28 eyes with AL between 22 mm and 24 mm. In long eye axis group B, there were 12 cases
and 15 eyes with AL between 24 mm and 26 mm. In extra long eye axis Group C, there were 10 cases and 10 eyes with AL
more than 26 mm. In addition, 12 cases (15 eyes) of healthy persons (22 mm≤AL<24 mm) were selected as the control group.

There were no significant differences in gender, eye type, and age in each group. There was no significant difference
in glycosylated hemoglobin among NPDR groups, but the difference in AL was significant (P<0.001). There was no
significant difference in AL between control group and NPDR group A (P=0.732) (Table 1).
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Comparison of Blood Vessel Density Between Control Group and NPDR Patients
The control group and group A were compared with the central SCP area, inner ring area, outer ring area and overall
VLD of the macula. The VLD of group A in the above four regions were 7.9±3.0 mm−1, 17.2±1.4 mm−1, 17.9±1.1 mm−1,
17.4±1.1 mm−1, and the corresponding VLD of the control group were 10.9±2.6 mm−1, 19.6±1.4 mm−1, 19.9±1.4 mm−1,
19.7±1.4 mm−1. The VLD of group A was lower than that of the control group in the corresponding area, and the
difference was statistically significant (P<0.05, Figure 1A).

We compared the central area of the SCP in the macula, the inner ring region, the outer ring region, and the whole
macular region in control group and group A. The VPD of group A in the above four areas were 0.179±0.072, 0.415
±0.038, 0.447±0.026, 0.432±0.026, and the corresponding VPD of the control group were 0.246±0.063, 0.464±0.022,
0.488±0.026, 0.475±0.028. The VPD of group A was lower than that of the control group in the corresponding area, and
the difference was statistically significant (P<0.05, Figure 1B).

Comparison of Blood Vessel Density in NPDR Groups of Different AL
NPDR patients were divided into three groups according to AL, and VLD and VPD of the central region (1 mm), the inner ring
region (1–3 mm), the outer ring region (3–6 mm) and the whole macular region (6 mm) were measured. Corresponding to the
above four ranges, VLD of Group Awas 7.9±3.0 mm−1, 17.2±1.4 mm−1, 17.9±1.1 mm−1, 17.4±1.1 mm−1, VLD of group B was
7.3±3.1 mm−1, 16.5±1.4 mm−1, 17.3±1.2 mm−1, 16.9±1.2 mm−1, VLD of group C was 6.0±2.6 mm−1, 14.6±1.7 mm−1, 14.2
±1.8 mm−1, 14.3±1.6 mm−1. VLD of the inner loop area, the outer loop area and the overall VLD in the three groups A, B, and
C was statistically different (P<0.05), while VLD in the central area was not statistically different in the three groups (P=0.244).
VLD of the three groups A, B, and C were analyzed by multiple classification analysis in pairs. There was no statistically
significant difference in VLD between groups A and B (P=0.518, 0.125, 0.944, 0.146). VLD of the inner ring region, outer ring
region and the whole macular region of group C were compared with group A and group B, and the differences were statistically
significant (P<0.05, Figure 2A).

Table 1 Clinical Characteristics of the Subjects

Characteristics Group A Group B Group C Control P

Gender (Male/Female) 10/10 5/7 5/5 7/5 0.881
Eye (Right/Left) 15/13 8/7 4/6 7/8 0.879

Age (years) 56.1±7.3 55.7±10.7 50.5±8.1 50.7±7.3 0.093

HbA1c (%) 6.4±0.5 6.5±0.6 6.1±0.7 – 0.195
Axial Length (mm) 23.2±0.5 24.6±0.5 27.0±0.8 23.2±0.5 <0.001*

Note: Data shown as mean± standard deviation; *P<0.05 was considered significant.

Figure 1 Comparison of VLD (A) and VPD (B) between control group and group A. *P<0.05, **P<0.001.
Abbreviations: VLD, vessel length density; VPD, vessel perfusion density.
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Corresponding to the above four regions, VPD of group Awas 0.179±0.072, 0.415±0.038, 0.447±0.026, 0.432±0.026,
VPD of group B was 0.162±0.075, 0.399±0.037, 0.432±0.031, 0.417±0.029, VPD of group C was 0.135±0.063, 0.350
±0.046, 0.356±0.043, 0.352±0.041, respectively. VPD in the inner ring region, the outer ring region and the whole
macular region had significant differences in the three groups A, B, and C (P<0.05), while VPD in the central region had
no significant difference in the three groups (P=0.245). VPD of the three groups A, B, and C were compared in pairs by
multiple analysis. There was no significant difference in VPD between groups A and B (P=0.453, 0.215, 0.152, 0.135).
VPD in the inner ring region, outer ring region and the whole macular region in group C was compared with group A and
group B, and the differences were statistically significant (P<0.05, Figure 2B).

Correlation Analysis of Blood Vessel Density and AL
There was a negative correlation between the inner ring region, outer ring region and the whole macular region of VLD
and AL (rs=−0.589, −0.690, −0.494; P<0.05), the same was true for VPD and AL (rs=−0.553, −0.638, −0.614; P<0.05).
However, VDL in the central region had no correlation with AL (P>0.05) (Table 2).

Comparison of SFCT and Parafoveal ORT Between Control Group and Group A
SFCT and parafoveal ORT of Group A were 230.1±52.9 μm, 144.0±12.2 μm, respectively, SFCT and parafoveal ORT of
the control group were 270.7±68.0 μm, 141.1±10.1 μm, respectively. The difference in SFCT between group A and

Figure 2 Comparison of VLD (A) and VPD (B) in NPDR groups of different AL. *P<0.05, **P<0.001.
Abbreviations: VLD, vessel length density; VPD, vessel perfusion density.

Table 2 Correlation Analysis Between Axial Length and Blood Vessel Density

Axial Length (mm)

rs P

VLD (mm−1) The central region −0.254 0.066

The inner ring region −0.589 <0.001

The outer ring region −0.690 <0.001
The whole macular region −0.696 <0.001

VPD The central region −0.254 0.065

The inner ring region −0.553 0.001
The outer ring region −0.638 <0.001

The whole macular region −0.614 <0.001

Notes: Vessel length density (VLD) was defined as the total length of perfused vasculature per unit area in
a region of measurement. Vessel perfusion density (VPD) was defined as the total area of perfused vasculature per
unit area in a region of measurement. P<0.05 was considered significant.
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control group was significant (P<0.05), but there was no significant difference in parafoveal ORT between group A and
control group (P=0.432, Figure 3).

Comparison of SFCT and Parafoveal ORT Between NPDR Groups with Different AL
SFCT and parafoveal ORT of group A were 230.1±52.9 μm, 144.0±12.2 μm, respectively, SFCT and parafoveal ORT of
group B were 190.4±50.0 μm, 139.2±12.4 μm, respectively, and SFCT and parafoveal ORT of group C were 111.4±52.1
μm, 130.0±6.6 μm, respectively. There were significant differences in SFCT and parafoveal ORT in groups A, B, and
C (P<0.05). Furthermore, SFCT and parafoveal ORT of the three groups A, B, and C were compared by multiple analysis
afterwards. The difference in SFCT between groups A, B, and C was significant (P=0.021, <0.001, <0.001). The
difference in parafoveal ORT between groups A and C was significant (P<0.001) (Figure 4).

Correlation Analysis of SFCT and Parafoveal ORTwith AL
There was a negative correlation between SFCT and AL (rs=−0.594; P<0.001, Figure 5A), but there was no significant
correlation between parafoveal ORT and AL (rs=−0.152, P=0.278, Figure 5B).

Discussion
Capillary nonperfusion is an important feature of DR. VLD and VPD can be used as an indicator to observe the changes
in DR capillary perfusion, and the changes in the macula vascular are sensitive indicators for the observation of DR.5,15

This study found that compared with the control healthy group, both VLD and VPD in NPDR patients decreased,
suggesting that OCTA is a feasible and effective method to detect DR microvascular disease.6 Our results were consistent
with previous report that retinal blood flow, and blood flow rate of diabetes mellitus (DM) patients were lower than those
of normal people, and the diameter of blood vessels in the retinal blood vessels of patients with NDR and NPDR was
narrower than normal people.16

DM not only causes retinal vascular changes but also affects choroidal vascular function.17,18 The change of SFCT is
usually used to reflect the change of choroidal thickness in the macular area, and SFCT is greatly affected by the change
of the axial length.19 In this study, we found significant differences in SFCT among the three groups of NPDRs with
different AL, and there was a negative correlation between SFCT and AL. These results were in agreement with previous

Figure 3 Comparison of SFCT and parafoveal ORT between group A and the control group. *P<0.05.
Abbreviations: SFCT, subfoveal choroidal thickness; ORT, outer retina thickness.
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reports on the correlation between choroidal thickness and the axis of the eyes of different axes in non-diabetic
people.20,21

Studies have suggested that choroidal blood flow accounts for 85% of pulsatile ocular blood flow (POBF), and the
change of POBF represents the change of choroidal blood flow.22 Al-Sheikh et al used OCTA to show that the blood flow
of the choroid capillary layer in patients with high myopia was reduced compared with the control group.23 Yang et al
found that the POBF of patients with high myopia was significantly lower than that of the control group, and there was
a negative correlation between POBF and axial length.24 There was no significant difference between the parafoveal ORT
between the NPDR group and the control group in this study, but the difference in parafoveal ORT among three different
axis groups of NPDRs was significant, with a negative correlation between the parafoveal ORT thickness and AL. The

Figure 5 The scatter plot of axial length with SFCT (A) and parafoveal ORT (B).
Abbreviations: AL, axial length; SFCT, subfoveal choroidal thickness; ORT, outer retina thickness.

Figure 4 Comparison of SFCT and parafoveal ORT in NPDR groups with different AL. *P<0.05, **P<0.001.
Abbreviations: SFCT, subfoveal choroidal thickness; ORT, outer retina thickness.
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reason for the thinning of the outer retina in long axial eyes is believed to be mainly due to the axial extension and
mechanical stretching of the retina.

With the improvement of OCTA, the retinal vessel density and foveal avascular area of different stages of DR have
been quantified.20 However, few studies focus on patients with long ocular axis when quantifying DR retinal blood
vessels. The long eye axis is generally considered to be a protective factor for DR. Recently, Kim et al performed
a retrospective study of DM patients with axial anisometropia with different axis and found that eyes with a longer axial
axis had significantly lower DR lesions than those with a shorter axial axis.25

In this study, we analyzed patients with NPDR with different axis, and found that macular density such as VLD and VPD,
SFCT, and parafoveal ORT decreased with the increase of the axis. In an eye with a longer axial length, the retina has a larger
surface area, which may explain the decrease of vessel density. Interestingly, a recent study explored the potential of wide-
field swept-source OCTA (WF SS-OCTA) for the diagnosis and management of DR because the updated DR staging system
has the ability to correlate detailed vascular and structural pathology over time with longitudinal imaging.26 The development
of this system may help monitor axial length and its effect on perfusion metrics.

Notably, this study has some limitations. First, this was a single-center cross-sectional study. Second, the sample size
was relatively small and only included NPDR patients.

In conclusion, this study demonstrated that macular microvascular density and SFCT of NPDR patients with normal
AL were lower than those of control group. In NPDR patients with different AL, macular microvascular density, SFCT,
and parafoveal ORT decreased with the increase of AL.

Funding
This study was supported by the grants from Health Commission of Jiangxi Province of China (No. 20191061), National
Natural Science Regional Foundation of China (No. 81960179), Major Discipline Academic and Technical Leaders
Training Program of Jiangxi Province of China-Young Talent Project (No. 912310896042), Natural Science Fund for
Distinguished Young Scholars of Jiangxi Province of China (No. 812136510032), and Chinese Medicine Project of
Jiangxi Provincial Health Commission (No. 2018B003).

Disclosure
The authors report no conflicts of interest for this work.

References
1. Sun Z, Yang D, Tang Z, Ng DS, Cheung CY. Optical coherence tomography angiography in diabetic retinopathy: an updated review. Eye. 2021;35
(1):149–161. doi:10.1038/s41433-020-01233-y

2. Wang Q, Wang YX, Wu SL, et al. Ocular axial length and diabetic retinopathy: the kailuan eye study. Invest Ophthalmol Vis Sci. 2019;60
(10):3689–3695. doi:10.1167/iovs.19-27531

3. Fu Y, Geng D, Liu H, Che H. Myopia and/or longer axial length are protective against diabetic retinopathy: a meta-analysis. Acta Ophthalmol.
2016;94(4):346–352. doi:10.1111/aos.12908

4. Man RE, Sasongko MB, Sanmugasundram S, et al. Longer axial length is protective of diabetic retinopathy and macular edema. Ophthalmology.
2012;119(9):1754–1759. doi:10.1016/j.ophtha.2012.03.021

5. Levine ES, Moult EM, Greig EC, et al. Multiscale correlation of microvascular changes on optical coherence tomography angiography with retinal
sensitivity in diabetic retinopathy. Retina. 2021;42:357–368.

6. Suciu CI, Suciu VI, Nicoara SD, Sokolovska J. Optical coherence tomography (angiography) biomarkers in the assessment and monitoring of
diabetic macular edema. J Diabetes Res. 2020;2020:6655021. doi:10.1155/2020/6655021

7. Takase N, Nozaki M, Kato A, Ozeki H, Yoshida M, Ogura Y. Enlargement of foveal avascular zone in diabetic eyes evaluated by en face optical
coherence tomography angiography. Retina. 2015;35(11):2377–2383. doi:10.1097/IAE.0000000000000849

8. Chan TC, Wilkinson Berka JL, Deliyanti D, et al. The role of reactive oxygen species in the pathogenesis and treatment of retinal diseases. Exp Eye
Res. 2020;201:108255. doi:10.1016/j.exer.2020.108255

9. Liu H, Ma Y, Xu HC, Huang LY, Zhai LY, Zhang XR. Updates on the management of ocular vasculopathies with VEGF inhibitor conbercept. Curr
Eye Res. 2020;45(12):1467–1476. doi:10.1080/02713683.2020.1781193

10. Man REK, Gan ATL, Gupta P, et al. Is myopia associated with the incidence and progression of diabetic retinopathy? Am J Ophthalmol.
2019;208:226–233. doi:10.1016/j.ajo.2019.05.012

11. Bazzazi N, Akbarzadeh S, Yavarikia M, Poorolajal J, Fouladi DF. High myopia and diabetic retinopathy: a contralateral eye study in diabetic
patients with high myopic anisometropia. Retina. 2017;37(7):1270–1276. doi:10.1097/IAE.0000000000001335

12. Breazzano MP, Yannuzzi LA, Spaide RF. Characterizing retinal-choroidal anastomosis in macular telangiectasia type 2 with optical coherence
tomography angiography. Retina. 2020;40(1):92–98. doi:10.1097/IAE.0000000000002619

International Journal of General Medicine 2022:15 https://doi.org/10.2147/IJGM.S364790

DovePress
3901

Dovepress Zhang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1038/s41433-020-01233-y
https://doi.org/10.1167/iovs.19-27531
https://doi.org/10.1111/aos.12908
https://doi.org/10.1016/j.ophtha.2012.03.021
https://doi.org/10.1155/2020/6655021
https://doi.org/10.1097/IAE.0000000000000849
https://doi.org/10.1016/j.exer.2020.108255
https://doi.org/10.1080/02713683.2020.1781193
https://doi.org/10.1016/j.ajo.2019.05.012
https://doi.org/10.1097/IAE.0000000000001335
https://doi.org/10.1097/IAE.0000000000002619
https://www.dovepress.com
https://www.dovepress.com


13. Man RE, Sasongko MB, Xie J, et al. Decreased retinal capillary flow is not a mediator of the protective myopia-diabetic retinopathy relationship.
Invest Ophthalmol Vis Sci. 2014;55(10):6901–6907. doi:10.1167/iovs.14-15137

14. Ting DSW, Tan GSW, Agrawal R, et al. Optical coherence tomographic angiography in type 2 diabetes and diabetic retinopathy. JAMA
Ophthalmol. 2017;135(4):306–312. doi:10.1001/jamaophthalmol.2016.5877

15. Alibhai AY, De Pretto LR, Moult EM, et al. Quantification of retinal capillary nonperfusion in diabetics using wide-field optical coherence
tomography angiography. Retina. 2020;40(3):412–420. doi:10.1097/IAE.0000000000002403

16. Nagaoka T, Sato E, Takahashi A, Yokota H, Sogawa K, Yoshida A. Impaired retinal circulation in patients with type 2 diabetes mellitus: retinal
laser Doppler velocimetry study. Invest Ophthalmol Vis Sci. 2010;51(12):6729–6734. doi:10.1167/iovs.10-5364

17. Endo H, Kase S, Saito M, et al. Choroidal thickness in diabetic patients without diabetic retinopathy: a meta-analysis. Am J Ophthalmol.
2020;218:68–77. doi:10.1016/j.ajo.2020.05.036

18. Liu P, Zou A, Chen Q, Cheng B, Li Q. Basing on microRNA-mRNA analysis identifies microRNA in exosomes associated with wound repair of
diabetic ulcers. Biocell. 2021;45(1):27–39. doi:10.32604/biocell.2021.012601

19. Liu B, Wang Y, Li T, et al. Correlation of subfoveal choroidal thickness with axial length, refractive error, and age in adult highly myopic eyes.
BMC Ophthalmol. 2018;18(1):127. doi:10.1186/s12886-018-0791-5

20. Ulaganathan S, Read SA, Collins MJ, Vincent SJ. Daily axial length and choroidal thickness variations in young adults: associations with light
exposure and longitudinal axial length and choroid changes. Exp Eye Res. 2019;189:107850. doi:10.1016/j.exer.2019.107850

21. Fledelius HC, Jacobsen N, Li XQ, Goldschmidt E. Choroidal thickness at age 66 years in the Danish high myopia study cohort 1948 compared with
follow-up data on visual acuity over 40 years: a clinical update adding spectral domain optical coherence tomography. Acta Ophthalmol. 2018;96
(1):46–50. doi:10.1111/aos.13659

22. Grudzinska E, Modrzejewska M. Modern diagnostic techniques for the assessment of ocular blood flow in myopia: current state of knowledge.
J Ophthalmol. 2018;2018:4694789. doi:10.1155/2018/4694789

23. Al-Sheikh M, Phasukkijwatana N, Dolz-Marco R, et al. Quantitative OCT angiography of the retinal microvasculature and the choriocapillaris in
myopic eyes. Invest Ophthalmol Vis Sci. 2017;58(4):2063–2069. doi:10.1167/iovs.16-21289

24. Yang Y, Wang J, Jiang H, et al. Retinal microvasculature alteration in high myopia. Invest Ophthalmol Vis Sci. 2016;57(14):6020–6030.
doi:10.1167/iovs.16-19542

25. Kim DY, Song JH, Kim YJ, et al. Asymmetric diabetic retinopathy progression in patients with axial anisometropia. Retina. 2018;38(9):1809–1815.
doi:10.1097/IAE.0000000000002109

26. Russell JF, Han IC. Toward a new staging system for diabetic retinopathy using wide field swept-source optical coherence tomography
angiography. Curr Diab Rep. 2021;21(9):28. doi:10.1007/s11892-021-01401-8

International Journal of General Medicine Dovepress

Publish your work in this journal
The International Journal of General Medicine is an international, peer-reviewed open-access journal that focuses on general and internal
medicine, pathogenesis, epidemiology, diagnosis, monitoring and treatment protocols. The journal is characterized by the rapid reporting of
reviews, original research and clinical studies across all disease areas. The manuscript management system is completely online and includes a
very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from
published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-general-medicine-journal

DovePress International Journal of General Medicine 2022:153902

Zhang et al Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1167/iovs.14-15137
https://doi.org/10.1001/jamaophthalmol.2016.5877
https://doi.org/10.1097/IAE.0000000000002403
https://doi.org/10.1167/iovs.10-5364
https://doi.org/10.1016/j.ajo.2020.05.036
https://doi.org/10.32604/biocell.2021.012601
https://doi.org/10.1186/s12886-018-0791-5
https://doi.org/10.1016/j.exer.2019.107850
https://doi.org/10.1111/aos.13659
https://doi.org/10.1155/2018/4694789
https://doi.org/10.1167/iovs.16-21289
https://doi.org/10.1167/iovs.16-19542
https://doi.org/10.1097/IAE.0000000000002109
https://doi.org/10.1007/s11892-021-01401-8
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com

	Introduction
	Methods
	Subjects
	Ocular Examination
	Statistical Analysis

	Results
	Characteristics of Subjects
	Comparison of Blood Vessel Density Between Control Group and NPDR Patients
	Comparison of Blood Vessel Density in NPDR Groups of Different AL
	Correlation Analysis of Blood Vessel Density and AL
	Comparison of SFCT and Parafoveal ORT Between Control Group and Group A
	Comparison of SFCT and Parafoveal ORT Between NPDR Groups with Different AL
	Correlation Analysis of SFCT and Parafoveal ORT with AL

	Discussion
	Funding
	Disclosure
	References

