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Purpose: To determine the frequency and potential causes of segmentation errors in spectral domain optical coherence tomog-
raphy (SD-OCT) imaging of retinal nerve fiber layer (RNFL) scans.

Methods: Segmentation errors for the RNFL thickness analysis were recorded during a retrospective chart review of 214 eye
scans from 132 consecutive patients with glaucoma or glaucoma suspect who underwent a complete eye exam using Spectralis™
OCT scanning from August 2014 to November 2014. Segmentation errors were classified as inner, outer, inner and outer seg-
mentation errors, and degraded images. The risk factors including age, sex, intraocular pressure, spherical equivalents, severity
of glaucoma, and associated ocular disorders were evaluated using logistic regression analysis.

Results: A total of 71 eye scans included segmentation errors. Risk factors of inner segmentation error (8.9%) were age, epi-
retinal membrane, and degenerative myopia. Risk factors of outer segmentation error (29.9%) were age, peripapillary atrophy,
posterior vitreous detachment, and severity of glaucoma. Risk factors of inner and outer segmentation errors (6.1%) were age
and degenerative myopia. The single risk factor of degraded image (2.3%) was degenerative myopia.

Conclusions: Segmentation errors for SD-OCT RNFL scans in glaucoma patients are common. Clinicians should carefully re-
view the scans for segmentation errors when using SD-OCT images in glaucoma diagnosis or during patient follow-up.
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SD-OCTf| Al &AY5h= L7 oot fix|of whet
YA AGR-59 WHA AL F(inner segmentation error),
Q)AA A4 2 F(outer segmentation error), WA A3

@ (inner and outer segmentation error) 12|31 &3}

AH(Degraded image) 0.2 E &5} cH(Fig. 2). ZH2He] @&
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Figure 1. Optical coherence tomography. (A) Normalperipapillary
retinal nerve fiber layer thickness (RNFL) profile automatically seg-
mented in Spectralis optical coherence tomography. Inner line in-
dicated as internal limiting membrane are located between vit-
reous and RNFL. Outer line indicated as RNFL are located be-
tween RNFL and ganglion cell layer. (B) Unsegmentednormal
peripapillary RNFL thickness profile.



Figure 2. Examples of 4 segmentation error types in Spectralis™ imaging for retinal nerve fiber layer thickness. (A) Inner segmenta-
tion error associated with epiretinal membrane (arrow). (B) Outer segmentation error associated with large peripapillary atrophy
(arrows). (C) Inner and outer segmentation error associated with epiretinal membrane and macular edema (arrows). (D) Degraded
image (QS = 9) and outer segmentation error associated with degenerative myopia (arrow).
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Table 1. Baseline demographics and descriptive data

Parameters Values
Age (years)
Mean + SD 59.6 £ 15.2
Range 18-96
Sex (n, %)

Male 55 (41.7)
Female 77 (58.3)
BCVA (log MAR) 0.11 £ 0.37
IOP (mm Hg) 12.6 +£ 3.2
SE (diopters) -1.04 + 2.98

Values are presented as mean + SD unless otherwise indicated.
SD = standard deviation; BCVA = best corrected visual acuity;
IOP = intraocular pressure, SE = spherical equivalent.

o5t Aow sAsle
A i

< 1327 214¢to] AutEAo| EIFE| QAL o &}= 777
(58.3%)°] %t & 2142 Z $-¢to] 106<t, #Qto] 108<to]
k. AA 1329 3= 2o ZHE ol 164719 AM, 50
HogRE ot 50709 AME dol F 21470 AE
Aok tdte] Bt Yol 59.6 £ 152419101, Bt
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mmHg, Ha 24 23 -1.04 + 2.98DFTHTable 1).
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Table 2. Prevalence of the 4 types of segmentation errors

Numbers of Percentage of

scans (n) scans (%)
Inner segmentation error 19 8.9
Outer segmentation error 64 29.9
Inner and outer segmentation error 13 6.1
Degraded image 5 2.3
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%It Table 2).
WA Aol digh disk 22 A 3] EA of| A
£-9]3t QIA}= 1}o|(Odds ratio [OR]=1.08; 95% Confidence
interval [CI], 1.03-1.14; p=0.001), 270 EA1Y 8ro] A4l
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B LA (OR=8.23, 95% CI 1.78-38.03; p=0.007)%Ic}. ot
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Table 3. Univariate and multivariate analysis for risk factors for inner segmentation errors

Univariate Multivariate
OR (95% CI) p-value OR (95% CI) p-value

Age (years) 1.08 (1.03-1.14) 0.001 1.08 (1.03-1.15) 0.005
Sex

Male 1.22 (0.45-3.30) 0.694 - -
PPA

In 4.33 (0.55-34.04) 0.163 2.17 0.482

Out 10.62 (1.02-110.80) 0.048 1.47 0.811
PVD 1.59 (0.49-5.18) 0.444 - -
ERM 20.95 (5.52-79.46) <0.001 15.72 (3.66-67.51) <0.001
Degenerative myopia 8.23 (1.78-38.03) 0.007 12.64 (1.12-142.75) 0.040
Refractive errors

Worse than -6.0 SE 0.75 (0.09-6.08) 0.791 - -

OR = odds ratio; CI = confidence interval; PPA = peripapillary atrophy; PVD = posterior vitreous detachment; ERM = epiretinal mem-

brane; SE = spherical equivalent.

Table 4. Univariate and multivariate analysis for risk factors for outer segmentation errors

Univariate Multivariate
OR (95% CI) p-value OR (95% CI) p-value

Age (year) 1.06 (1.03-1.09) <0.001 1.05 (1.02-1.09) 0.006
Sex

Male 1.05 (0.57-1.91) 0.881 - -
PPA

In 1.92 (0.80-4.65) 0.147 1.40 (0.16-4.26) 0.552

Out 85.71 (9.71-756.51) <0.001 199.88 (14.12-2,828.49) <0.001
PVD 4.31 (2.05-9.09) <0.001 9.54 (3.64-25.03) <0.001
ERM 1.50 (0.42-5.32) 0.530 - -
Severity

Mild 6.86 (0.89-52.89) 0.065 10.07 (0.80-127.43) 0.075

Moderate 14.47 (1.71-122.07) 0.014 38.63 (2.66-560.06) 0.007

Advanced 62.50 (7.21-542.17) <0.001 78.36 (5.23-1,175.27) 0.002
Refractive errors

Worse than -6.0 SE 0.84 (0.26-2.71) 0.770 - -

OR = odds ratio; CI = confidence interval; PPA = peripapillary atrophy; PVD = posterior vitreous detachment; ERM = epiretinal mem-

brane; SE = spherical equivalent.
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Table 5. Univariate and multivariate analysis for risk factors for inner and outer segmentation errors

Univariate Multivariate
OR (95% CI) p-value OR (95% CI) p-value

Age (years) 1.09 (1.03-1.15) 0.003 1.09 (1.03-1.16) 0.005
Sex

Male 1.17 (0.38-3.60) 0.795 - -
PPA

In 2.92 (0.36-23.63) 0.316 1.46 (0.17-12.80) 0.732

Out 10.61 (1.02-110.80) 0.048 1.18 (0.05-27.12) 0.919
PVD 2.35 (0.68-8.09) 0.176 - -
ERM 7.24 (1.66-31.52) 0.008 4.69 (0.95-23.07) 0.057
Degenerative myopia 11.76 (2.46-56.30) 0.002 17.09 (1.44-202.48) 0.024
Refractive errors

Worse than -6.0 SE 1.03 (0.13-8.45) 0.982 - -

OR = odds ratio; CI = confidence interval; PPA = peripapillary atrophy; PVD = posterior vitreous detachment; ERM = epiretinal mem-

brane; SE = spherical equivalent.

Table 6. Univariate and multivariate analysis for risk factors for degraded images

Univariate Multivariate
OR (95% CI) p-value OR (95% CI) p-value

Age (years) 1.01 (0.95-1.07) 0.763 - -
Sex

Male 0.33 (0.04-3.01) 0.326 - -
PPA

In 0.31 (0.02-5.00) 0.407 0.23 (0.01-4.19) 0.324

Out 10.62 (1.02-110.80) 0.048 1.25 (0.03-47.33) 0.904
ERM 4.98 (0.51-48.71) 0.168 - -
Degenerative myopia 61.20 (8.31-450.89) <0.001 30.79 (1.36-697.21) 0.031

OR = odds ratio; CI = confidence interval; PPA = peripapillary atrophy; ERM = epiretinal membrane.
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