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Purpose: To evaluate the efficacy of swept source optical coherence tomography (SS-OCT) by comparing the measurement of
central corneal thickness (CCT) to the measurement obtained using Orbscan Il, anterior segment optical coherence tomography

(AS-OCT) and ultrasound pachymetry.

Methods: One examiner measured the CCT in 65 eyes of 65 healthy subjects using Orbscan Il, AS-OCT, SS-OCT and ultra-
sound pachymetry. The mean values and correlations were analyzed.

Results: The average CCT measurements obtained using Orbscan |l, AS-OCT, SS-OCT and ultrasound pachymetry were
534.83 + 38.46, 517.80 + 32.48, 528.22 + 33.71 and 528.02 + 34.90 um, respectively. A significant linear correlation was ob-
served among Orbscan I, AS-OCT, SS-OCT and ultrasound pachymetry (r > 0.894, p < 0.001). There was no significant differ-
ence between the SS-OCT and ultrasound pachymetry (p = 0.782).

Conclusions: The results of the 4 methods were significantly correlated and the SS-OCT reached a high level of agreement
when CCT was determined using ultrasound pachymetry. The CCT measurements using SS-OCT is a better alternative for ultra-

sound pachymetry than Orbscan Il and AS-OCT.
J Korean Ophthalmol Soc 2016;57(10):1542-1548
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529 7 (anterior segment optical coherence tomography,
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74 Al(laser interferometer), %23 AY A & v] 7 (ultrasonic

biomicroscopy), Orbscan tomography system (Orbscan II) 5
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Figure 1. Box plots showing mean central corneal thickness
measured by Orbscan II, anterior segment optical coherence to-
mography (AS-OCT), swept source optical coherence tomog-
raphy (SS-OCT), and ultrasound pachymetry (USP). The hori-
zontal lines within the box represent medians, the ends of the
boxes represent the first and third quartiles, and the whiskers
represent the smallest and largest non-outlier values.

1543



— htoratatalx| 20161 M| 57 H A 10 5 -

Z o}
AA S F 657 65%k0|l e, Bttol= 48.05
£ 20 8481 9lck AFS 99To] 322k Hto] 33%bo] ek

B
o
B=)

Orbscan 1I, AS-OCT, SS-OCT<} = ASZAE
o]-g-sto] SAT B+t S 12} 534.83 + 3846,
517.80 + 32.48, 528.22 + 33.71, 528.02 + 34.90 um$it}.
Orbscan I12 233 Zho| 7} F74 91 AS-OCTL] 243
7F 7V oA drEhst e, ZF S Atoof R-ol3t Aol =
1 ¢ tH(repeated-measures ANOVA, p<0.001, Fig. 1).

4
X,
rir
N

Y BAI7] % olust dAplY] Aol H BAXoR
Fofgt YA&2) Aol 5 HY=AE 217} Paired ¢ testE ©]
galo] ool wolth. 289} 2R AS} SSOCTR
= HwekelS f FAACRE A&
©m((p=0.782), o|& ALt 2+ HA
57472 vl it B5E FAAS
| UHEFE TR Table 1).
2y AAZ17] 2F A Aol M= 250 2 EAS
A 79} Orbscan 11, AS-OCT, SS-OCT A}o], SS-OCT2} Orb-
scan II, AS-OCT A}o], Orbscan 112} AS-OCT Alo] z+zk &

T
9w

Table 1. Pairwise comparison of central corneal thickness measurements

Comparison Mean difference + SD p-value*
Ultrasound pachymetry and Orbscan II 6.82 + 15.92 0.001
Ultrasound pachymetry and AS-OCT 10.22 + 8.18 <0.001
Ultrasound pachymetry and SS-OCT 0.20 + 5.80 0.782
SS-OCT and Orbscan II 6.62 + 16.26 0.002
SS-OCT and AS-OCT 10.42 + 7.68 <0.001
Orbscan II and AS-OCT 17.03 + 17.34 <0.001

Values are presented as mean + SD unless otherwise indicated.

SD = standard deviation; AS-OCT = anterior segment optical coherence tomography; SS-OCT = swept source optical coherence tomography.

*Paired-t test, p < 0.05: statistically significant p-value.
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Figure 2. The correlation plot of the central corneal thickness (CCT) measured by ultrasound pachymetry (USP), Orbscan II, ante-
rior segment optical coherence tomography (AS-OCT), and swept source optical coherence tomography (SS-OCT). (A) Correlation
between USP and Orbscan II (r2 = 0.834, p < 0.001), The best-fit line (y = 0.83x + 83.28) is designated by solid line. (B)
Correlation between USP and AS-OCT (r* = 0.947, p < 0.001), The best-fit line (y = 1.05x -13.48) is designated by solid line.
(C) Correlation between USP and SS-OCT (r* = 0.973, p < 0.001), The best-fit line (y = 1.02x - 11.42) is designated by solid line.
(D) Correlation between SS-OCT and Orbscan II (r* = 0.830, p < 0.001), The best-fit line (y = 0.80x + 99.58) is designated by
solid line. (E) Correlation between SS-OCT and AS-OCT (r2 = 0.948, p < 0.001). The best-fit line (y = 1.01x + 4.87) is des-
ignated by solid line. (F) Correlation between Orbscan II and AS-OCT (r2 = 0.899, p < 0.001). The best-fit line (y = 1.06x -

14.66) is designated by solid line.
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Figure 3. Bland-Altman plots of the difference in central corneal thickness (CCT, um). Bland-Altman plots comparing measurement
of CCT (A) between ultrasound pachymetry (USP) and Orbscan II, (B) between USP and anterior segment optical coherence tomog-
raphy (AS-OCT), (C) between USP and swept source optical coherence tomography (SS-OCT), (D) between SS-OCT and Orbscan
II, (E) between SS-OCT and AS-OCT, (F) between Orbscan Il and AS-OCT. The middle solid line represents the mean difference

in CCT values and the upper and lower dashed lines represent the 95% limits of agreement. SD =

FollA EAZ oz 733t oFo] AMAIS R rH(Pearson
correlation, r=0.986, r=0.973, r=0.910, r=0.974, r=0.907,
r=0.894, p<0.001 in all groups) (Fig. 2).
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