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Corneal Thickness Measurements Using 2 Kinds of Spectral Domain Optical
Coherence Tomography, Pentacam, Ultrasound Pachymetry
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Purpose: To compare the measurements of central corneal thickness (CCT) obtained using two kinds of spectral domain optical
coherence tomography (OCT), Pentacam®, and ultrasound pachymetry (USP).
Methods: CCT was measured by Cirrus OCT®, Spectralis OCT®, Pentacam®, and USP in 32 eyes from 32 subjects without ocu-

lar disease of the anterior segment.

Results: The average CCT measurements using Cirrus OCT®, Spectralis OCT®, Pentacam®, and USP were 549.2 + 28.7 um,
545.2 + 25.4 um, 554.0 + 27.8 um, and 548.4 + 27.9 pm respectively. The measurements were significantly highly correlated with
each other (Pearson’s correlation coefficient r > 0.9, all p-values < 0.001), but were significantly different (p < 0.001). The CCT
95% limits of agreement between Cirrus OCT® and Spectralis OCT®, Cirrus OCT® and Pentacam®, Cirrus OCT® and USP,
Spectralis OCT® and Pentacam®, and Spectralis OCT® and USP were 27.70 pm, 26.1 pm, 26.97 pym, 22.91 pm, 35.59 pym, and

32.15 pm, respectively.

Conclusions: The CCT values measured using the four devices were highly correlated with each other, but the measurement us-
ing Pentacam® was significantly thicker than that using USP. The measurements of the two kinds of spectral domain OCT were
similar to those using USP. Therefore, these differences should be considered in clinical use, and measurements cannot be con-

sidered interchangeable.
J Korean Ophthalmol Soc 2016;57(10):1527-1534
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Table 1. Mean CCT measured by Cirrus OCT®, Spectralis OCT®, Pentacam® and USP®

Methods Mean + SD (um) Range (um) p—value*
Cirrus OCT® 549.2 + 28.7 500.0-598.0 <0.001
Spectralis OCT® 5452 £ 254 502.0-585.0
Pentacam® 554.0 +£27.8 508.0-600.0
USP 548.4 +27.9 504.0-593.0

Values are presented as mean + SD unless otherwise indicated.

CCT = central corneal thickness; OCT = optical coherence tomography; USP = ultrasound pachymetry; SD = standard deviation.

"Repeated-measures analysis of variance (ANOVA).

Table 2. Pairwise comparison of central corneal thickness mesurements

MD + SD (um) Max. of MD (pm) Min. of MD (um) p—value*
Spectralis OCT®-Cirrus OCT® -4.00 + 7.07 16.0 -15.0 0.031"
Spectralis OCT®-Pentacam® -8.81 + 5.84 2.0 -21.0 <0.001"
Spectralis OCT®-USP -3.22 £ 9.05 16.0 -25.0 0.537
Cirrus OCT®Pentacam® -4.81 + 6.66 6.0 -24.0 <0.001"
Cirrus OCT®-USP 0.78 + 6.88 13.0 -18.0 0.525
Pentacam®-USP 5.59 + 8.20 24.0 -16.0 0.001°

Values are presented as mean + SD unless otherwise indicated.

MD = Mean difference; SD = standard deviation; Max. = Maximum; Min. = Minimum; OCT = optical coherence tomography; USP =

ultrasound pachymetry.

*Repeated—measures analysis of variance (ANOVA) with Bonferroni post hoc analysis; "Mean central corneal thickness was statistically sig-

nificantly different between two groups.
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Figure 1. Mean and 95% confidence interval of central corneal
thickness by Cirrus OCT®, Spectralis OCT®, Pentacam®, USP.
OCT = optical coherence tomography; USP = ultrasound
pachymetry.

Table 3. Intraexaminer repeatability of each methods for CCT
measurement

Methods ICC (95% CI)

Cirrus OCT®
Spectralis OCT®

Pentacam®

0.994 (0.988-0.997)
0.991 (0.982-0.996)
0.986 (0.972-0.993)
USP 0.990 (0.981-0.995)

CCT = central corneal thickness; ICC = intraclass correlation co-
eficient; CI = confidence interval; OCT = optical coherence to-
mography; USP = ultrasound pachymetry.
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o Soto] 15¢k Fto] 17¢to]¢itk Cirrus OCT®, Spectralis
OCT", Pentacam”, 2-gu}ZteZ24A 2 245 P 4]
ZWFEAAl = 782} 549.2 + 28.7 um, 5452 + 25.4 um, 554.0 +
27.8 um, 548.4 + 27.9 uym& Pentacam” 0.2 A3t Z4]
ZFat= A7} 74 £ 913 Spectralis OCT" 2 248t Ay}
7F 7V eigkew, 7+ 7% Alelof] FAIFSE {23t Ao
2 RAKp<0.001) (Table 1). ZA=] 7+] Z}o|= Bonferroni
AFFEAE Foto] Blmal gt Spectralis OCT 9 25
T}7haZ A A(p=0.537), Cirrus OCT 9} 281} Zhat=A 7
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3F x}o)7} 1Atk spectralis OCT® vs. Cirrus OCT": p=0.031,
Spectralis OCT" vs. Pentacam”: p<0.001, Cirrus OCT" vs.
Pentacam”: p<0.001, Pentacam” vs. USP: p=0.001) (Table 2).
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T B ek vl 7HA] &4 A9 FAZRA
S0l gk WS Bt 243 Fui/ddAlg== Cirrus
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Z5AEEAAE 099002 Y] ] B 22 vhEAdS
HAtK(Table 3). H= SHX = A2 sAHCRE {95t

A =& ATWIAE 123 O n(Pearson correlation, Spectralis
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Figure 2. Scatter plots of central corneal thickness (um) between 4 methods. (A) Spectralis OCT® and Cirrus OCT®, (B) Spectralis
OCT® and Pentacam®, (C) Spectralis OCT® and USP, (D) Cirrus OCT® and Pentacam®, (E) Cirrus OCT® and USP, (F) Pentacam®
and USP. CCT = central corneal thickness; OCT = optical coherence tomography; USP = ultrasound pachymetry.

OCT” vs. Cirrus OCT"; 1=0.974, Spectralis OCT" vs. Pentacam": vs. USP: r=0.957, all p-value<0.001) (Fig. 2), ] 7}A] AA} 5

1=0.980, Spectralis OCT® vs. USP: 1=0.946, Cirrus OCT" vs. W 7F A% B4 AT} Cirrus OCT 9} Spectralis OCT® 71
Pentacam": r=0.973, Cirrus OCT" vs. USP: 1=0.971, Pentacam"” 95% QUAE WOR= 27.70 um (-17.95~9.85), Cirrus OCT"2}
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Figure 3. Bland-Altman plot of central corneal thickness (um) between 4 methods. (A) Spectralis OCT® and Cirrus OCT®, (B)
Spectralis OCT® and Pentacam®, (C) Spectralis OCT® and USP, (D) Cirrus OCT® and Pentacam®, (E) Cirrus OCT® and USP, (F)
Pentacam® and USP. OCT = optical coherence tomography; USP = ultrasound pachymetry; SD = standard deviation.

Pentacam”2- 26.12 pm (-17.87~8.25), Cirrus OCT 9} 22} ZeuZhat=A AL 3559 pum (-21.01~14.58), Pentacam®
ZhFEAAS 26,97 um (-12.70~14.27), Spectralis OCT" 2} —%ﬁ%“%‘éﬂﬁlh 32.15 pm (-10.48~21.67) At LA

Pentacam”& 22.91 pm (-20.27~2.64), Spectralis OCT"} Spectralis OCT"9} Z-2ulzhaf=A A Ato]o] A
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