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Repeatability and Reproducibility of Tear Meniscus Evaluations Using Two
Different Spectral Domain-optical Coherence Tomography
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Purpose: To evaluate the repeatability and reproducibility of inferior tear meniscus measurements using two different spectral
domain-optical coherence tomography (OCT), and to compare the inter-device agreements between these devices.

Methods: Two examiners evaluated the tear meniscus depth (TMD) and tear meniscus height (TMH) of 20 eyes in 20 normal
subjects using Cirrus OCT and Spectralis OCT with the examiners calculating the TMD and TMH. We analyzed intra-examiner
repeatability, inter-examiner reproducibility, and inter-device agreement.

Results: The average TMD measurements using the Cirrus OCT and Spectralis OCT devices were 151.25 + 41.53 pm and
139.10 + 40.56 um by examiner 1, respectively, and 152.03 + 42.77 pm and 138.35 + 39.70 ym by examiner 2, respectively. The
TMHs were 291.90 + 100.19 pm and 245.43 + 66.44 ym by examiner 1, respectively, and 288.25 + 98.72 um and 244.23 + 60.69
um by examiner 2, respectively. The TMDs and TMHs measured using these OCT devices were not statistically significant for in-
tra-examiner and inter-examiner measurements (all, p > 0.05). These devices showed high repeatability (intraclass correlation
coefficient =2 0.991) for intra-examiner TMD and TMH measurements and the inter-examiner coefficient of variation ranged from
2.04% to 4.32%. The 95% limits of agreement between the two devices were -66.13 to 91.95 pm for TMD and -127.18 to 217.68
um for TMH.

Conclusions: Both OCT devices are useful for conducting inferior tear meniscus measurements. The inter-device agreement
was poor, and the devices were not interchangeable.
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Figure 1. Tear meniscus depth (TMD) and tear meniscus height (TMH). Measurement of TMD and TMH in the Cirrus optical co-

herence tomography (OCT) (A) and Spectralis OCT (B).

Table 1. Measurement of tear meniscus depth and tear meniscus height using Cirrus OCT and Spectralis OCT

OCT Rater 1 Rater 2 p-value*
TMD (um) TMH (um) TMD (um) TMH (um) TMD TMH
Cirrus
1st image 150.25 + 42.53 293.30 + 100.01 151.20 + 43.16 289.15 + 97.99 0.48 0.25
2nd image 152.25 + 40.68 290.50 + 100.56 152.85 + 42.64 287.35 + 99.62
p-value’ 0.11 0.16 0.28 0.36
Spectralis
1st image 139.00 + 40.58 243.75 + 66.69 138.35 + 40.39 243.75 + 61.40 0.41 0.72
2nd image 139.20 + 40.73 247.10 £ 66.51 138.35 + 39.11 244.70 + 60.52
p-value’ 0.88 0.13 1.00 0.72

Values are presented as mean + standard deviation.

OCT = optical coherence tomography; TMD = tear meniscus depth; TMH = tear meniscus height.

*Wilcoxon signed rank test.
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Table 2. Intra-rater repeatability of tear meniscus depth and
tear meniscus height measurements

Characteristic ~ Sw Rco CoV (%) ICC ICC95% CI

TMD
Cirrus
Rater 1 376 10.40  2.48 0.996  0.990-0.998
Rater 2 4.69 1298  3.08 0.994  0.985-0.998
Spectralis
Rater 1 4.04 1120 2091 0.995 0.987-0.998
Rater 2 299 8.29 2.16 0.997  0.993-0.999
TMH
Cirrus
Rater 1 6.01 16.65 2.06 0.998  0.995-0.999
Rater 2 5.69 15.77 1.97 0.998  0.995-0.999
Spectralis
Rater 1 6.59 18.27  2.69 0.995 0.988-0.998
Rater 2 8.26 22.87 3.38 0.991 0.977-0.996

F89718 olgete] ofel L-gue] Foloh | 243}
Sk e EEUE HosA 245 2 £L olulA 9
E__Q_ T]—GH ﬂ]z_/gl";]_—.i_eoﬂ7] ﬂoﬂ X—] = 0 @—Hﬁ]—o]ii 6‘]—
9L, of2) o] ojul S BSste] BT & oo
A= 2719 1UW% EASAL ofe ofnlA] EAgke] 3
= ARESHA] AL 1709] o] & 23] EA ek RS
Aesigletl, wEYol == A4 9 S, ==y
sho] 2k 9l Sk 5 o7 8219
FAFSE W] wzol olof o3t eAE Folaat skiich
Arriola-Villalobos et al'’& 309Fe] HAFoFS tjAlo
2 ot =Eu =74 A] Keratograph (OculusOptikgerate
GmbH, Wetzlar, Germany)2} Spectralis OCTE H| 23} =
tll, Keratograph®] o} &1 44 53F J=9 vy
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Table 3. Inter-rater reproducibility of tear meniscus depth and
tear meniscus height measurements

Characteristic Sw Rco CoV(%) ICC (95% CI)
TMD
Cirrus 3.40 9.43 2.24  0.997 (0.992-0.999)

Spectralis 2.83 7.84 2.04  0.998 (0.994-0.999)
TMH

Cirrus 9.69 26.85 3.34  0.995 (0.988-0.998)

Spectralis 10.58 2931 4.32  0.986 (0.965-0.994)

TMD = tear meniscus depth; Sw = within-subject standard devia-
tion; Rco = repeatability coefficient; CoV = coefficient of varia-
tion; ICC = intraclass correlation coefficient; CI = confidence in-

terval; TMH = tear meniscus height.
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TMD = tear meniscus depth; TMH = tear meniscus height; Sw =
within-subject standard deviation; Rco = repeatability coefficient;
CoV = coefficient of variation; ICC = intraclass correlation co-
efficient; CI = confidence interval.
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Figure 2. Bland-Altman plots. Bland-Altman plots of the tear meniscus depth tear meniscus depth and tear meniscus height tear me-

niscus height difference between Cirrus optical coherence tomography (OCT) and Spectralis OCT. TMD =

TMH = tear meniscus height.
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