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Comparison of Ocular Biometry Measured Using Four Applanation
Ultrasonographic Biometry Devices
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Purpose: To compare ocular biometry measured using 4 applanation ultrasonographic biometry devices and evaluate the accu-
racies of the refractive outcomes after cataract surgery.

Methods: A total of 60 eyes in 60 patients who received cataract surgery were included in the present study. The axial length was
measured using applanation ultrasonographic biometry devices (Aviso®, Hi-Scan®, UD-6000°, P37-II°). Additionally, kera-
tometry was measured using an autokeratometer (Topcon KR 8000) and the SRK/T formula was used to calculate intraocular
lens (IOL) power. Two months after cataract surgery, the refractive outcome was determined, and results from the 4 different ap-
planation ultrasonographic biometry devices were compared.

Results: Axial lengths were 23.52 + 1.45 mm, 23.51 + 1.04 mm, 23.54 + 1.58 mm, and 23.52 + 1.38 mm measured using Aviso®,
Hi-Scan®, UD-6000%, and P37-11°, respectively with no statistically significant differences observed (p = 0.92). The mean abso-
lute error (MAE) of the Aviso®, Hi-Scan®, UD-6000®, and P37-11° was 0.41 + 0.32 diopter (D), 0.40 + 0.30 D, 0.36 + 0.26 D, and
0.39 + 0.26 D, respectively. The mean numerical error (MNE) was 0.39 + 0.37 D, 0.36 + 0.32 D, 0.26 + 0.29 D, and 0.38 + 0.32
D, respectively. The differences between the 4 different applanation ultrasonographic biometry devices were not statistically sig-
nificant (p = 0.90, p = 0.81).

Conclusions: The ocular biometric measurements and prediction of postoperative refraction using Aviso®, Hi-Scan®, UD-6000°,
P37-1I® showed no significant differences.
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Table 1. The differences between target refraction and refraction after cataract operation

Aviso® Hi-scan® UD-6000® P37-11® p-value”

MAE 0.90

Mean + SD 0.41 +0.32 0.40 + 0.30 0.36 £ 0.26 0.39 + 0.26

Range 0.02-1.22 0.03-1.34 0.00-1.15 0.00-1.30
MNE 0.81

Mean + SD 0.39 + 0.37 0.36 + 0.32 0.26 + 0.29 0.38 +£0.32

Range -0.56-1.32 -0.62-1.39 -0.57-1.33 -0.59-1.30
MAE = mean absolute error; MNE = mean numerical error.
“Kruskal-Wallis test.
Table 2. Percentage of cases predicted to within +0.50 D, +1.00 D, and +1.50 D of each groups
. Eye within'

0.50 D 1.00 D 1.50 D 2.00 D

Aviso® (%) 79 96 100 100
Hi-scan® (%) 79 97.5 100 100
UD-6000® (%) 75 97 100 100
P37-11® (%) 73.5 98 100 100
D = diopter.

"Percentage of eyes within 0.50 D, 1.00 D, 1.50 D, and 2.00 D from intended refraction.
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Table 3. Technical information of Aviso®, Hi-Scan®, UD-60008, P37-11®

Variable Aviso® Hi-Scan® UD-6000® P37-11®

Frequency (MHz) 11 10 10

Gain (dB) 110 80 98

Diameter of tip (mm) 6 5.3 -

Resolution (mm) 0.04 0.015 0.01 0.01

Measuring mode Contact, immersion Contact, immersion Contact, immersion Contact, immersion

Biometry accuracy (mm) +0.04 Adjustable +0.1 +0.06

Measuring range (mm) 10-45 15-40 15-39

IOL formulas SRK-T, SRK II, SRK-T, SRK II, SRK-T, SRK II, SRK-T, SRK II,

HOLLADAY, HOLLADAY, HOLLADAY, HOLLADAY,
BINKHORST-II, HOFFER-Q, HAIGIS, HOFFER-Q, HAIGIS, BINKHORST-II,
HOFFER-Q, HAIGIS Post-refractive Showa HOFFER-Q, HAIGIS

(Camellin-Calossi)

Velocity Adjustable for each
segment
Number of measurement 10

Preset for each segment - -
or modified by user

10 8-10

IOL = intraocular lens.
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