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Abstract

 IMPORTANCE—Vascular factors may have important roles in the pathophysiology of 

glaucoma. A practical method for the clinical evaluation of ocular perfusion is needed to improve 

glaucoma management.

 OBJECTIVE—To detect peripapillary retinal perfusion in glaucomatous eyes compared with 

normal eyes using optical coherence tomography (OCT) angiography.

 DESIGN, SETTING, AND PARTICIPANTS—Prospective observational study performed 

from July 24, 2013, to April 17, 2014. Participants were recruited and tested at Casey Eye 

Institute, Oregon Health & Science University. In total, 12 glaucomatous eyes and 12 age-matched 

normal eyes were analyzed. The optic disc region was imaged twice using a 3 × 3-mm scan by a 

70-kHz, 840-nm-wavelength spectral OCT system. The split-spectrum amplitude-decorrelation 

angiography algorithm was used. Peripapillary flow index was calculated as the mean 

decorrelation value in the peripapillary region, defined as a 700-μm-wide elliptical annulus around 

the disc. Peripapillary vessel density was the percentage area occupied by vessels. The data 

statistical analysis was performed from October 30, 2013, to May 30, 2014.
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 MAIN OUTCOMES AND MEASURES—Variability was assessed by the coefficient of 

variation. The Mann-Whitney test was used to compare the 2 groups of eyes. Correlations between 

vascular and visual field variables were assessed by linear regression analysis.

 RESULTS—In 12 normal eyes, a dense microvascular network around the disc was visible on 

OCT angiography. In 12 glaucomatous eyes, this network was visibly attenuated globally and 

focally. In normal eyes, between-visit reproducibilities of peripapillary flow index and 

peripapillary vessel density were 4.3% and 2.7% of the coefficient of variation, respectively, while 

the population variabilities of peripapillary flow index and peripapillary vessel density were 8.2% 

and 3.0% of the coefficient of variation, respectively. Peripapillary flow index and peripapillary 

vessel density in glaucomatous eyes were lower than those in normal eyes (P < .001 for both). 

Peripapillary flow index (Pearson r = −0.808) and peripapillary vessel density (Pearson r = 

−0.835) were highly correlated with visual field pattern standard deviation in glaucomatous eyes 

(P = .001 for both). The areas under the receiver operating characteristic curve for normal vs 

glaucomatous eyes were 0.892 for peripapillary flow index and 0.938 for peripapillary vessel 

density.

 CONCLUSIONS AND RELEVANCE—Using OCT angiography, reduced peripapillary 

retinal perfusion in glaucomatous eyes can be visualized as focal defects and quantified as 

peripapillary flow index and peripapillary vessel density, with high repeatability and 

reproducibility. Quantitative OCT angiography may have value in future studies to determine its 

potential usefulness in glaucoma evaluation.

Glaucoma is the second leading cause of blindness worldwide, affecting more than 60 

million people and predicted by 2020 to reach 79.6 million.1–3 Early diagnosis and close 

monitoring of glaucoma are important given the insidious onset of glaucoma, with 

irreversible nerve damage associated with vision loss. Visual field (VF) testing remains the 

criterion standard for glaucoma assessment, but it has substantial variability, with poor 

reproducibility in some patients.4,5 Structural studies6–14 of retinal nerve fiber layer (NFL) 

by optical coherence tomography (OCT) show its promise as an objective quantifiable 

measure for glaucoma assessment, but it has limited sensitivity for detecting early glaucoma 

and only moderate correlation with VF loss. Some studies15–21 have shown that glaucoma 

may be associated with vascular dysfunction, suggesting another possible imaging target for 

early diagnosis and monitoring of glaucoma. Laser Doppler flowmetry (LDF) and laser 

speckle flowgraphy (LSFG) have demonstrated reduced optic nerve head (ONH) and 

peripapillary blood flow dynamics in glaucoma.20,22–27 Jia et al18 recently quantified optic 

disc perfusion using the split-spectrum amplitude-decorrelation angiography (SSADA) 

algorithm on a custom swept-source OCT system and showed decreased optic disc perfusion 

in glaucoma. To our knowledge, no attempt has been made to evaluate the peripapillary 

retinal vasculature using OCT in glaucomatous eyes. For this study, we obtained OCT 

angiograms of the peripapillary retina on a commercially available spectral OCT system and 

quantified peripapillary flow index and peripapillary vessel density using the SSADA 

algorithm. We compared the perfusion indexes between normal and glaucomatous eyes. 

Correlation of these perfusion indexes with more conventional measures of glaucoma (VF 

and structural OCT) was also investigated.
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 Methods

 Study Population

This prospective observational study was performed from July 24, 2013, to April 17, 2014, 

at Casey Eye Institute, Oregon Health & Science University. The research protocols were 

approved by the Institutional Review Board at Oregon Health & Science University, 

performed in accord with the tenets of the Declaration of Helsinki. Written informed consent 

was obtained from each participant.

All participants were enrolled in the Functional and Structural Optical Coherence 

Tomography for Glaucoma study. The inclusion criteria for perimetric glaucomatous (PG) 

eyes were (1) an optic disc rim defect (thinning or notching) or NFL defect visible on 

slitlamp biomicroscopy and (2) a consistent glaucomatous pattern on both qualifying 

Humphrey Swedish Interactive Threshold Algorithm (SITA) 24-2 VFs with pattern standard 

deviation (PSD) outside normal limits (P < .05) or glaucoma hemifield test results outside 

normal limits. The inclusion criteria for pre-PG eyes were (1) an optic disc rim or NFL 

defect visible on slitlamp biomicroscopy and (2) a baseline VF not meeting the criteria for 

the PG eyes.

There were 7 inclusion criteria for normal eyes. These were (1) no evidence of retinal 

pathology or glaucoma, (2) a normal Humphrey SITA 24-2 VF, (3) intraocular pressure 

(IOP) less than 21 mm Hg, (4) central corneal pachymetry exceeding 500 μm, (5) no chronic 

ocular or systemic corticosteroid use, (6) an open angle on gonioscopy, (7) a normal-

appearing ONH and retinal NFL, and (8) symmetric ONH between left and right eyes.

The exclusion criteria for all eyes were the following: (1) best-corrected visual acuity less 

than 20/40, (2) age younger than 30 years or older than 80 years, (3) refractive error greater 

than +3.00 diopter (D) or less than −7.00 D, (4) previous intraocular surgery except for 

uncomplicated cataract extraction with posterior chamber intraocular lens implantation, (5) 

any diseases that may cause VF loss or optic disc abnormalities, or (6) inability to perform 

reliably on automated VF testing. One eye from each participant was imaged and analyzed.

 VF Testing

Visual field tests were performed with the Humphrey Field Analyzer II (Carl Zeiss Meditec, 

Inc). The system was set for the 24-2 threshold test, size III white stimulus, standard SITA 

algorithm.

 Optical Coherence Tomography

A70-kHz (840-nm wavelength) spectral OCT system (RTVue-XR; Optovue, Inc) with a 22-

μm beam width was used. The tissue resolution was 5 μm axially.

 Image Acquisition and Processing

Two sets of imaging were performed at one visit. Each image set comprised 2 raster 

volumetric patterns (one verticalpriority and one horizontal priority) covering 3 × 3 mm. An 

orthogonal registration algorithm28 was used to produce merged 3-di-mensional OCT 
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angiograms. Each volume was composed of 216 line-scan locations at which 5 consecutive 

B-scans were obtained. Each B-scan contained 216 A-scans. The SSADA algorithm29 

compares the consecutive B-scans at the same location to detect flow using motion contrast. 

One set of perfusion indexes was obtained from each merged angiogram, and the results of 2 

sets were averaged.

The peripapillary region was defined as a 700-μm-wide elliptical annulus extending from the 

optic disc boundary. An en face angiogram of the retinal circulation was obtained by the 

maximum flow (decorrelation value) projection from the inner limiting layer to retinal 

epithelial pigment. Peripapillary flow index was defined as the mean decorrelation value on 

the en face retinal angiogram. Peripapillary flow index measures the area of large vessels 

and the area and velocity of retinal microvasculature.18 Peripapillary vessel density was 

defined as the percentage area occupied by the large vessels and microvasculature in the 

peripapillary region.

Image quality was assessed for all OCT angiograms. Poor-quality images with a signal 

strength index less than 40 or registered image sets with residual motion artifacts 

(discontinuous vessel pattern or disc boundary) were excluded from the analysis. Because 

repeatability requires 2 high-quality image sets, both image sets had to meet the quality 

criteria for an eye to be included in the analysis.

 Structural OCT Analysis

Peripapillary NFL thickness was measured from a volumetric 8 × 8-mm scan of the optic 

disc. Each participant had 3 sets of images obtained at one visit. In each set, NFL thickness 

was averaged from a circular sampling profile of 3.4-mm diameter centered on the disc, and 

the results of 3 sets were averaged.

 Localization of Focal Vessel Defects With VF Loss

To facilitate focal vessel defects and VF loss correspondence in PG eyes, peripapillary flow 

index and peripapillary vessel density were divided into superior and inferior parts. All total 

deviations (TDs) were averaged by decibels in the superior and inferior hemifields to obtain 

the superior mean TD and inferior mean TD, respectively. If one hemifield had a lower mean 

TD and the opposite hemifield had a lower peripapillary flow index and peripapillary vessel 

density, then we considered localization of focal vessel defects with VF loss as 

corresponding.

 Repeatability and Reproducibility

Within-visit repeatability of peripapillary flow index and peripapillary vessel density was 

calculated with 2 sets of images obtained sequentially at a single visit. Variability was 

assessed by the coefficient of variation (CV), calculated as the root-mean-square 

measurement variation divided by the mean of the measured values. Between-visit 

reproducibility and interoperator reproducibility of 2 operators were calculated from 5 

normal eyes using the mean value averaged from 3 sets of images per visit.
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 Statistical Analysis

Linear regression analysis was used to investigate the effect of age, mean ocular perfusion 

pressure (MOPP), and IOP on peripapillary flow index and peripapillary vessel density 

measurements using the following equation: MOPP = ⅔MAP minus IOP, where the mean 

arterial pressure (MAP) is two-thirds of the diastolic blood pressure plus one-third of the 

systolic blood pressure. Because the study sample was small, the nonparametric Mann-

Whitney test was used to compare normal and glaucomatous eyes. Linear regression analysis 

was used to determine the relationships between peripapillary flow index and peripapillary 

vessel density and traditional glaucoma measurements of function and structure such as VF 

PSD, VF mean deviation, and mean retinal NFL thickness in glaucomatous eyes. All 

analyses were conducted from October 30, 2013, to May 30, 2014, and performed with 

statistical software (SPSS, version 20.0; IBM).

 Results

 Study Population

Peripapillary retinal perfusion was studied in 17 normal eyes and 15 glaucomatous eyes. 

Three glaucomatous eyes were not analyzed because of poor OCT angiography quality, 

leaving 12 eyes for statistical analysis. The oldest 12 normal eyes were used in the analysis 

to provide age-matched comparison with the 12 glaucomatous eyes (Table 1). Glaucomatous 

eyes consisted of 9 PG eyes and 3 pre-PG eyes, all of which had glaucomatous optic 

neuropathy based on the inclusion criteria. Five glaucomatous eyes had mild glaucoma 

(stage 0 or 1), 5 had moderate glaucoma (stage 2 or 3), and 2 had advanced glaucoma (stage 

4 or 5) according to the enhanced Glaucoma Staging System.30 Among glaucomatous eyes, 

2 were receiving 3 glaucoma medications, 6 were receiving 2 medications, and 3 were 

receiving 1 medication. The twelfth eye was pre-PG, with no treatment at that time. 

Latanaprost, brimatoprost, or travoprost once daily at bedtime was used in 11 eyes, while 

timolol maleate once daily was used in 4 eyes, dorzolamide hydrochloride was used in 3 

eyes, and brimonidine tartrate once daily was used in 2 eyes. The duration of medication use 

was 2 to 7 years.

There was no correlation of age, MOPP, or IOP with peripapillary flow index or 

peripapillary vessel density in the normal and glaucomatous eyes. No statistically significant 

difference was observed between the normal and glaucomatous eyes for IOP, MOPP, or 

systolic or diastolic blood pressure (Table 1), although the mean diastolic blood pressure in 

glaucomatous eyes was 4.6 mm Hg lower than that in normal eyes.

 Comparison of Peripapillary Retinal Angiograms

Color fundus photographs of normal eyes and PG eyes are shown in Figure 1A and E. In the 

normal eye, a dense microvascular network around the disc was visible on OCT angiography 

(Figure 1B). This network was visibly attenuated in glaucomatous eyes, and focal capillary 

dropout could be detected (Figure 1F). The OCT cross-sections (Figure 1C and G) with 

overlaying flow (in red) on OCT reflectance (gray scale) show a focal perfusion defect 

associated with retinal NFL thinning (yellow arrow in Figure 1G). The VF pattern deviation 
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maps (Figure 1D and H) show supranasal depression matching the location of the perfusion 

defect in the glaucomatous eye (Figure 1H).

 Comparison of Peripapillary Flow Index and Peripapillary Vessel Density

The mean (SD) peripapillary flow index in glaucomatous eyes was 0.066 (0.012), which was 

lower than the mean (SD) peripapillary flow index in normal eyes of 0.082 (0.007) (P = .

001) (Figure 2). The mean (SD) peripapillary vessel density in glaucomatous eyes was 

80.6% (11.1%), which was also less than the 93.0% (2.8%) in normal eyes (P < .001). The 

areas under the receiver operating characteristic curve for differentiating normal and 

glaucomatous eyes were 0.892 for peripapillary flow index and 0.938 for peripapillary vessel 

density. When using the 5% cutoff point in normal eyes, the sensitivity and specificity were 

58.3% and 100%, respectively, for peripapillary flow index and 83.3% and 91.7%, 

respectively, for peripapillary vessel density.

 Correlation With Traditional Glaucoma Diagnostic Measurements

In glaucomatous eyes, univariate regression analysis using the Pearson correlation 

coefficient showed that peripapillary flow index (r = −0.808) and peripapillary vessel density 

(r = −0.835) were correlated with VF PSD (P = .001 for both) (Table 2). Peripapillary flow 

index (r = 0.643) and peripapillary vessel density (r = 0.680) were also correlated with VF 

mean deviation (P = .02 for both). As determined by the enhanced Glaucoma Staging 

System,30 glaucoma stage had an even higher correlation with OCT angiography measures 

(r = −0.854 for peripapillary flow index and r = −0.860 for peripapillary vessel density, P < .

001 for both) than VF PSD or VF mean deviation.

 Correlation and Comparison With Other Quantitative Imaging Techniques

In glaucomatous eyes, the mean retinal NFL thickness did not correlate with VF PSD (r = 

−0.186, P = .56) or VF mean deviation (r = 0.448, P = .14) (Table 2). Similarly, NFL 

thickness did not correlate with glaucoma stage (r = −0.317, P = .32). Furthermore, neither 

peripapillary flow index nor peripapillary vessel density correlated with NFL thickness. The 

area under the receiver operating characteristic curve was 0.970 for the mean retinal NFL 

thickness. When using the 5% cutoff point in normal eyes, both the sensitivity and 

specificity were 91.7%.

 Localization of Focal Vessel Defects With VF Loss

Of 9 PG eyes, 7 eyes had focal vessel defects, with concordant VF loss. Five eyes had more 

superior VF loss, with matching decreased inferior peripapillary vessel density and 

peripapillary flow index. Two eyes had more inferior VF loss, with matching decreased 

superior peripapillary vessel density and peripapillary flow index.

 Repeatability and Reproducibility

Among 12 normal eyes included in the comparison analyses with glaucomatous eyes, 

within-visit repeatability CVs were 3.8% for peripapillary flow index and 1.9% for 

peripapillary vessel density, while the population variabilities were 8.2% for peripapillary 

flow index and 3.0% for peripapillary vessel density. Among 12 glaucomatous eyes, within-
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visit repeatability CVs were 5.7% for peripapillary flow index and 4.0% for peripapillary 

vessel density. In the other 5 normal eyes, between-visit reproducibility and interoperator 

reproducibility were 4.3% and 2.1%, respectively, for peripapillary flow index and 2.7% and 

1.1%, respectively, for peripapillary vessel density.

 Discussion

Our group previously showed that quantitative OCT angiography on a swept-source system 

could differentiate glaucomatous eyes from normal eyes based on reduced ONH 

peripapillary flow index.18 On the spectral OCT system used in this study, we found the 

ONH peripapillary flow index to be less reliable (Table 1) because of the absence of an OCT 

signal in segments of major blood vessels (blue arrows in Figure 1B and F). The loss of 

signal in rapidly moving fluids (known as flow voids) occurs due to washout of 

interferometric fringes within the OCT signal integration time.31 Fringe washout occurs at a 

lower velocity range in spectral OCT compared with swept-source OCT31 and would thus 

interfere with accurate measurement of ONH peripapillary flow index in spectral OCT than 

in swept-source OCT. Therefore, this study concentrated on the peripapillary 

microvasculature, which could be visualized with excellent capillary detail using spectral 

OCT angiography. The peripapillary retina also offers a larger area over which focal 

perfusion defects can be seen more easily.

We found that peripapillary flow index and peripapillary vessel density were lower in 

glaucomatous eyes compared with aged-matched normal eyes. These results are in 

agreement with our group’s earlier swept-source OCT study18 and with previous LDF and 

LSFG studies20,22–27 that showed decreased peripapillary and ONH blood flow in glaucoma. 

The present study differs from previous studies because we found that OCT an giography 

technology offers less variation within normal eyes (8.2% for peripapillary flow index and 

3.0% for peripapillary vessel density) compared with LDF (range, 43.5%–47.1%) and LSFG 

(range, 23.2%–33.0%).32–36 The decreased variation in measurements may render OCT 

angiography more viable for use in a clinical setting.

With OCT angiography, we demonstrated high within-visit repeatability (3.8% for 

peripapillary flow index and 1.9% for peripapillary vessel density) and high between-visit 

reproducibility (4.3% for peripapillary flow index and 2.7% for peripapillary vessel density) 

and interoperator reproducibility (2.1% for peripapillary flow index and 1.1% for 

peripapillary vessel density). This is a marked improvement compared with other 

noninvasive techniques, such as LDF and LSFG. With LSFG, the CVs for intravisit 

repeatability ranged from 1.9% to 11.9%, and intervisit reproducibility was 

12.8%.32,33,35,37,38 With LDF, the CVs for intravisit repeatability ranged from 6.6% to 

21.2%, and intervisit reproducibility ranged from 25.2% to 30.1%.34,39–42 The high 

interoperator reproducibility of OCT angiography in the peripapillary retina demonstrates 

the potential for a multioperator clinical setting.

In our study, there was no statistically significant difference among the 3 areas under the 

receiver operating characteristic curve for peripapillary vessel density, peripapillary flow 

index, and mean NFL thickness. We usually compare sensitivity at fixed specificity values, 
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such as 95%. However, for small sample sizes that could be adversely affected by large 

sampling error, we used the Shapiro-Wilk test in normal eyes to check for normality and 

found that these variables did not deviate statistically significantly from a normal 

distribution. Therefore, we used 1.65 SD below the mean of the reference population (age 

matched), which is the 5% cutoff point in normal eyes. The specificity for peripapillary 

vessel density and mean retinal NFL thickness was the same (91.7%), while the sensitivity 

for peripapillary vessel density was high (83.3%) but below the mean retinal NFL thickness 

(91.7%). This finding may point to a loss in peripapillary vessel density as a potentially 

reliable diagnostic parameter to differentiate normal eyes from glaucomatous eyes.

As our group’s previous Doppler OCT and OCT angiography studies on glaucomatous ONH 

indicated, VF indexes are better correlated with perfusion indexes (total retinal blood flow 

and ONH peripapillary flow index) than structural measures.18,43 Peripapillary flow index 

and peripapillary vessel density also correlated well with VF PSD. We performed the 

Pearson product moment correlation and the Spearman rank correlation. The Spearman ρ 

values were similar to the Pearson r values in Table 2. The P values of the 2 correlation tests 

were also similar and led to the same conclusions. Our findings of moderate correlation 

between VF indexes and retinal NFL thickness were similar to other studies.6,8,12–14 The 

disease in glaucomatous eyes ranged from PG to moderate and severe glaucoma, and 

peripapillary flow index and peripapillary vessel density demonstrated high correlation with 

glaucoma staging (Figure 3). In contrast, there was no statistically significant correlation of 

glaucoma staging with retinal NFL thickness. These data suggest that blood peripapillary 

flow indexes measured by OCT may be more meaningful indicators of glaucoma severity 

than structural measures. The perfusion indexes may have potential for staging and 

monitoring glaucoma.

This study had several limitations. First, normal eyes and glaucomatous eyes had small 

samples. Only 12 glaucomatous eyes and 12 normal eyes were compared. Second, PG eyes 

and pre-PG eyes were selected based on optic disc rim or NFL defect, and the high 

sensitivity of the OCT angiography diagnostic parameters could be biased by high 

correlation of disc structure with peripapillary perfusion. Third, there is a potential 

confounding effect of antiglaucoma drugs on the hemodynamics of peripapillary vessels. 

Most glaucomatous eyes had been receiving multiple antiglaucoma eyedrops for 2 to 7 

years. The effect of antiglaucoma eyedrops on peripapillary perfusion is unknown and could 

not be analyzed herein because of the few participants. However, the focal nature of 

decreased flow correlates with areas of glaucomatous damage, and we would not expect a 

focal deficit secondary to medication use (Figure 1F). Furthermore, other vascular imaging 

modalities have not shown any decrease in ocular blood circulation with antiglaucoma 

eyedrops.24,44–47 This finding suggests that the reduced perfusion in glaucomatous eyes in 

our study was unlikely the result of antiglaucoma eyedrop effects and was most likely due to 

the glaucoma disease process. Nevertheless, the effect of antiglaucoma eyedrops on 

perfusion indexes deserves further study.
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 Conclusions

In conclusion, high-quality OCT angiograms of the peripapillary retina were obtained in 

normal and glaucomatous eyes using the SSADA algorithm with a commercially available 

OCT system. Reduced peripapillary retinal perfusion in glaucomatous eyes could be 

visualized as focal defects and quantified as peripapillary flow index and peripapillary vessel 

density, with high repeatability and reproducibility. Quantitative OCT angiography may have 

value in future studies to determine its potential usefulness in the diagnosis, staging, and 

monitoring of glaucoma.
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At a Glance

• Using optical coherence tomography angiography, reduced 

peripapillary retinal perfusion in glaucomatous eyes can be visualized 

as focal defects and quantified as peripapillary flow index and 

peripapillary vessel density, with high repeatability and reproducibility.

• The areas under the receiver operating characteristic curve to 

differentiate values in normal vs glaucomatous eyes were 0.892 for 

peripapillary flow index and 0.938 for peripapillary vessel density.

• Both peripapillary flow index and peripapillary vessel density were 

correlated with visual field pattern standard deviation in glaucomatous 

eyes.

• Quantitative optical coherence tomography angiography may have 

value in future studies to determine its potential usefulness in the 

diagnosis, staging, and monitoring of glaucoma.
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Figure 1. Comparison of Peripapillary Retinal Angiograms
En face optical coherence tomography (OCT) angiograms of the peripapillary retina show a 

generalized reduction and an infratemporal area of focal capillary dropout (blue arrows) in 

the glaucomatous eye.
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Figure 2. Comparison of Peripapillary Flow Index and Peripapillary Vessel Density
The Mann-Whitney test showed statistically significantly reduced peripapillary flow index 

and peripapillary vessel density in glaucomatous eyes compared with normal eyes. The 

mean (SD) peripapillary flow indexes were 0.066 (0.012) in glaucomatous eyes and 0.082 

(0.007) in normal eyes. The mean (SD) peripapillary vessel densities were 80.6% (11.1%) in 

glaucomatous eyes and 93.0% (2.8%) in normal eyes.
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Figure 3. Correlation of Perfusion Indexes and Structural Measurements With Visual Field and 
Glaucoma Stage
Shown are visual field pattern standard deviation (PSD) and glaucoma stage vs peripapillary 

flow index, peripapillary vessel density, and mean nerve fiber layer (NFL) thickness in 

glaucomatous eyes.
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Table 1

Characteristics of Normal Eyes and Glaucomatous Eyesa

Variable

Study Group

Normal Eyes (n = 12) Glaucomatous Eyes (n = 12)

Age, y   67 (3)   70 (10)

Antiglaucoma eyedrops, No. (%)     0   11 (92)

Intraocular pressure, mm Hg   14.8 (2.7)   14.1 (3.1)

Blood pressure, mm Hg

 Diastolic   82.1 (11.3)   77.5 (8.2)

 Systolic 129.6 (17.4) 130.4 (12.3)

Ocular perfusion pressure, mm Hg   50.1 (8.4)   49.3 (6.5)

Visual field mean deviation, dB 0.18 (1.23)
[−3.06 to 1.87]

−6.05 (7.07)
[−26.20 to 0.15]

Visual field PSD, dB 1.53 (0.39)
[1.02 to 2.34]

5.01 (3.53)
[1.28 to 10.15]

Mean NFL thickness, μm 95.8 (8.7)
[79.8 to 108.9]

71.0 (10.6)
[58.5 to 94.2]

Peripapillary flow index 0.082 (0.007)
[0.071 to 0.091]

0.066 (0.012)
[0.041 to 0.080]

Peripapillary vessel density, % area 93.00 (2.80)
[88.21 to 96.90]

80.55 (11.10)
[57.89 to 93.87]

Optic disc perfusion peripapillary flow index 0.090 (0.010)
[0.073 to 0.111]

0.088 (0.013)
[0.067 to 0.105]

Abbreviations: NFL, nerve fiber layer; PSD, pattern standard deviation.

a
Unless otherwise indicated, data are given as the mean (population SD) [range].
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