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Comparison of Reliability in Diabetic Macular Edema Estimates between Two
Image Analysis Algorithms
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Department of Ophthalmology, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: To evaluate segmentation reliability in diabetic macular edema (DME) estimates between a Cirrus™ HD-OCT image
analysis algorithm and an lowa reference algorithm, which are an automatic segmentation software.

Methods: Thirty eyes from 23 patients diagnosed with DME were included and underwent spectral-domain optical coherence
scans (Cirrus™ HD-OCT). Central foveal thickness (CFT) and ganglion cell layer-inner plexiform layer segmentation data were
compared with those produced by the Cirrus™ HD-OCT segmentation algorithm and lowa reference algorithm. Measurement
agreement was assessed using intraclass correlation (ICC) and segmentation errors were confirmed by 2 ophthalmologists.
Results: The mean CFT in the 1-mm central area determined by the manufacturer-supplied Cirrus software and lowa reference
algorithm was 512.07 + 182.35 ym and 476.53 + 32.36 um, respectively (p < 0.05). The mean paired difference was 35.53 +
92.46 um (ICC, 0.929). Segmentation errors were demonstrated in eyes with a CFT less than 400 ym, specifically for 45% of
scans obtained by the Cirrus algorithm and 9% from the lowa algorithm; in eyes with a CFT equal to or higher than 400 pym, the
error rates were 95% and 42%, respectively.

Conclusions: CFT measurement in eyes with diabetic macular edema using the Cirrus algorithm and lowa algorithm showed rel-
atively high degrees of agreement and significant correlation. In eyes with a CFT equal to or higher than 400 pm, the lowa algo-
rithm showed higher reliability in retinal segmentation than the Cirrus algorithm.
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Figure 1. Representative automatic segmentation results for a normal eye. (A) Cirrus'™
raphy (HD-OCT) segmentation of the ganglion cell layer (GCL) + inner plexiform layer (IPL) between the purple line and the yel-
low line. (B) Iowa algorithm segmentation of the GCL + IPL between the second surface (orange) and the third surface (yellow).

High definition optical coherence tomog-
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Table 1. Demographics
Total Group 1 Group 2"
Number of eyes (patients) 30 (23) 11 (11) 19 (12)
Sex (male:female) 14:16 4:7 10:9
Age (years) 59.10 + 12.24 56.55 + 13.02 60.58 + 11.88
Laterality (OD:0S) 18:12 8:3 10:9
Visual acuity (letters) 18.50 + 11.35 25.63 + 6.95 14.38 + 11.47

Values are presented as mean + SD unless otherwise indicated.
*Group 1: Central foveal thickness (CFT) < 400 um; TGroup 2: CFT > 400 pm.

Figure 2. Automatic segmentation results for eyes with diabetic macular edema. (A, B) An eye with central foveal thickness (CFT)
< 400 um. (C, D) An eye with CFT > 400 pum. (A, C) Iowa reference algorithm segmentation image. (B, D) Cirrus segmentation
image. (A, B) show the correct segmentation results for the two algorithms, while (C, D) show incorrect segmentation results for
the Cirrus segmentation image.
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Figure 3. Bland-Altman plot for the Cirrus versus lowa
algorithm. The solid line indicates the average mean differ-
ence, whereas dotted lines delineate 95% confidence intervals.
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Figure 4. Scatterplots of central foveal thickness obtained with
the Cirrus software algorithm and the Iowa reference algo-
rithm (Pearson correlation p = 0.868, p < 0.001).

Table 2. Comparison of central foveal thicknesses (CFT) measured by the Cirrus algorithm and the Iowa algorithm

Mean paired difference (pm) ICC (95% CI)

Cirrus algorithm (um) Iowa algorithm (um)
Total 512.07 + 182.35 476.53 + 177.22
Group 1° 337.73 + 58.52 309.18 + 42.88
Group 2' 613.00 + 149.47 573.42 + 150.18

35.53 + 92.46
28.55 + 39.52
39.58 + 113.40

0.929 (0.851-0.966)
0.826 (0.352-0.953)
0.833 (0.566-0.936)

Values are presented as mean + SD unless otherwise indicated.
ICC =
*Group 1: CFT < 400 pum; TGroup 2: CFT > 400 pm.

intraclass correlation coefficient; CI = confidence interval.
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Figure 5. Proportion of segmentation errors obtained with the
Cirrus software algorithm and Iowa reference algorithm. CFT
= central foveal thickness.
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