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Objective: To compare the differences of corneal thickness measured by corneal biomechanical analyzer
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(Corvis ST), A-mode ultrasonic thickness meter (A-ultrasound) and Lenstar LS 900 (Lenstar) in myopia, so
as to provide reference for preoperative screening of refractive surgery. Methods: A total of 244 patients (244
right eyes) with myopia before refractive surgery in Foshan Second People’s Hospital from March to December
2020 were included in the study, and the patients were divided into three groups according to the central corneal
thickness (CCT): the thin cornea group (CCT<520 pm), the normal cornea group (520 pm<CCT<570 pm), and
the thick cornea group (CCT>570 um). The central corneal thickness (CCT) of the three groups was measured
by Corvis ST, A-type ultrasonic thickness gauge and Lenstar LS 900, respectively, and included in the comparison
index. Results: The measured values of Corvis ST, A-ultrasound and Lenstar in the thin cornea group, the normal
cornea group and the thick cornea group were statistically significant (all P<0.05). Corvis ST was positively
correlated with A-ultrasound and Lenstar in the thin cornea group, the normal cornea group and the thick cornea
group (r=0.841, P<0.001 vs r=0.832, P<0.001; r=0.866, P<0.001 vs r=0.918, P<0.001; r=0.497, P<0.001 vs r=0.801,
P<0.001). In terms of consistency, the consistency coefficients ICC of Corvis ST, A-ultrasound and Lenstar in the
thin cornea group, the normal cornea group and the thick cornea group were 0.602 (0.091, 0.857), 0.758 (0.221,
0.901); 0.741 (0.207, 0.890), 0.845 (0.396, 0.938); 0.417 (0.005, 0.679), 0.667 (0.172, 0.851), and the range of 95%
consistency interval were —2.2-24.2 ym, —6.7-19.5 pym; —8.4-24.6 ym, —6.8-19.4 ym; —8.7-23.8 pm, —7.0-18.3 pm.
Conclusion: Through the statistical analysis of the data from the three groups, it is concluded that the measured
values of Corvis ST are statistically significant compared with those of A-ultrasound and Lenstar, and the measured
values of Corvis ST are higher than those of the latter two instruments. Corvis ST has a high correlation with the
latter two, and the correlation is the highest in the measurement of normal corneal thickness. In terms of consistency,
from the ICC point estimation and 95% confidence interval numerical analysis, the consistency was poor. From
the perspective of Bland Altman, the maximum absolute value difference between Corvis ST and Lenstar was more
than 10 pm, indicating poor consistency, but the maximum absolute value difference between Corvis ST and
Lenstar was within 20 pm. Therefore, in refractive surgery screening with high measurement accuracy, Corvis ST,
A-ultrasound and Lenstar cannot replace each other. However, in large-scale clinical screening, the measured value
of corneal thickness has a certain clinical reference significance on the impact of intraocular pressure.

Corvis Scheimpflug technology; A-type ultrasonic thickness gauge; Lenstar LS 900; central corneal thickness
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Table 1 Comparison of difference of CCT measured by three instruments in each group

CCT < 520 pm 520 um<CCT < 570 wm 570 um<CCT
ASLET L CCT %(H CCT %1

CCT 2:{H (pm) P ICC (95%CI) P ICC(95%CI) P ICC (95%CI)

(pm) (pm)

Corvis ST vs ~ 11.00 (10.00)  <0.001 0.602 7.50 (10.25)  <0.001 0.741 9.00 (14.50)  <0.001 0.417
AR (0.091, 0.857) (0.207, 0.890) (0.005, 0.679)
Corvis ST vs 7.0 (9.00) <0.001 0.758 6.00 (8.25)  <0.001 0.845 6.00 (10.50)  <0.001 0.667
Lenstar (0.221, 0.901) (0.396, 0.938) (0.172, 0.851)
Lenstar vs A 5.00 (9.00) <0.001 0.826 1.50 (10.00)  0.033 0.871 2.00 (9.00)  0.072 0.561
il (0.530, 0.919) (0.816, 0.910) (0.347, 0.720)

PE, >k H FWilcoxonfF S FA 5 I H 2830 T 2 W AR I BonferronifZ 1F . CI: B {5 X [A],

The P value was derived from the Wilcoxon signed rank test and was subjected to Bonferroni correction for multiple comparisons. CI: confidence interval.



120

MRB}2£ 4R, 2022,37(2)  ykxb.amegroups.com

2.1.2 AR M

Corvis ST. A#B . Lenstaril & {H /) 1F A6 56
Iy 3 P=0.032, P<0.001, P=0.916, 3%
EHIES M, R Spearmans3 Mk . CorvisSTS
A Lenstar[i] 5 &5 & 1E M9 (r=0.841, P<0.001;
r=0.832, P<0.001); Lenstar 5 A5 i B 1F AH 1
(r=0.905, P<0.001),
2.1.3 — 3k

Corvis STSAMIICCIE X 95% & 15 X 7] Ky
0.602(0.091, 0.857), WH{L#FM95%—BUHE: X 1] Fl
JE-22~242pm, IIRIEZ 1R 226 £ -10~10 pm,
T — S0 X (R A I R 2 R 22 L, Rt — 3K
P82 (K1), Corvis ST LenstarMJICCIH 5 95%
{ZIX [H240.758(0.221, 0.901), M{LEEM95% 3
PEIX R YL -6.7~19.5 um , I PRA% 32 (115 24 70 [l
JE-10~10 um, T —F0M: X )8 I I R 2 A7 1% 22
T, P — S 2= (F2) .

2S5 |- +1.96 SD
242

Mean
11.0

Corvis ST-AH
=

0 , -1.96 SD
[y 22

-15h I | I ! 1 1
480 490 500 510 520 530 540
Mean of Corvis ST and A ultrasound

1 3 IR 2H Corvis ST5 A AYBland-Altman— 2 4 4 #7

Figure 1 Bland Altman consistency analysis of Corvis ST and A
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