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Comparison of Anterior Segment Measurements Using Scanning-Slit
Topography and Optical Low-Coherence Reflectometry (OLCR) Biometry
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Purpose: To compare the results of anterior segment biometry including white-to-white (WTW) between scanning-slit topography
(ORBscan 11z° Bausch & Lomb), optical low-coherence reflectometry (OLCR) biometry (Lenstar®, Haag-Streit), and Castroviejo
calipers.

Methods: Measurements on 72 eyes of 36 patients that underwent refractive surgery were measured using ORBscan®,
Lenstar®, and calipers and compared. Ocular biometry parameters used in this study included the WTW, central corneal thick-
ness, anterior chamber depth (ACD), keratometry, and pupil size.

Results: The WTW measurements using ORBscan® and calipers (11.57 £ 0.35 mm and 11.58 + 0.34 mm, respectively) were stat-
istically similar. However, the measurement using Lenstar® (12.05 £ 0.40 mm) was significantly greater than with the other methods
(p <0.001). Central corneal thickness and keratometry measurements using ORBscan® were greater than when using Lenstar® (p
= 0.01 for both). ACD and pupil size measurement using Lenstar® were greater than when using ORBscan® (p < 0.001 for both).
Conclusions: Because WTW and ACD measurements using Lenstar® were greater than when using ORBscan® and calipers,
unexpected high-vaulting may be observed due to the selection of a larger-sized posterior chamber phakic intraocular lens.
Therefore, the differences in measurements obtained when using these methods should be considered.
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Figure 1. Comparison of the white to white measurements be-
tween the ORBscan®, Lenstar®, and caliper. Measurements by
ORBscan® and caliper were 11.57 + 0.35 mm, 11.58 + 0.34
mm respectively, and Lenstar®, which was 12.05 £ 0.40 mm
measured significantly larger (p < 0.001).

Table 1. Mean ACD, CCT, pupil size, and K readings

Parameter Lenstar® ORBscan®
ACD (mm) 3.18 £ 0.24 3.05 £ 0.25
CCT (um) 543.63 + 26.68 557.89 + 27.96
Pupil size (mm) 5.74 + 0.89 4.16 £+ 0.51
K value (diopter)
Flat 42.04 + 4.83 42.48 + 1.39
Steep 44.15 + 1.55 44.09 + 1.53
Mean 43.09 + 2.63 43.28 + 1.40

Values are presented as mean + SD.
ACD = anterior chamber depth; CCT = central corneal thickness;
K = keratometry.
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Figure 2. Bland-Altman plots of agreement between Lenstar® against ORBscan® biometry measurements. The solid line indicates
the mean difference (bias). The upper and lower lines represent the 95% LoA. Results show that the observed differences in each
measurement were unrelated to the mean difference. ACD = anterior chamber depth; CCT = central corneal thickness; K = kera-

tometry; LoA = limits of agreement.
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