NEW Non-Contact Biometer
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INTRODUCTION

Exact measurement of axial length is of key importance for the calculation of the
refractive power of the intraocular lens for cataract surgery. At present two methods
are used. Ultrasound biometry (UB) has been used for the last 35 years and optical
biometry (OB) for the past 10 years. Optical low coherence reflectometry biometry
(OLCR-B) was introduced only some years ago. We report the first data of a new
prototype measuring axial length applying OLCR-B. OLCR-B is based on a
interferometry method using a broad band light source (typically 20-30 nm broad).
Advantages are that it is patient friendly, non-invasive, and is more accurate and
faster. To evaluate this technique, we compared axial length (AL), anterior chamber
depth (ACD), lens thickness (LT), and central corneal thickness (CCT) in a set of
patients and volunteers.

METHODS

OLCR-B (Haag-Streit), OLCR-P (optical low coherence reflectometry pachymetry;
Haag-Streit), OB (IOLMaster, Zeiss), and UB (Tomey AL-3000) were performed in
144 eyes of 80 patients and volunteers. 83 eyes had cataract (incipient, premature,
mature), 28 eyes were pseudophakic, 5 aphakic, 14 eyes were silicon oil filled, and
14 were normal eyes. Among the patients and volunteers were 46 women and 34
men (age 20-90). There were no exclusion criteria. The patient was placed on a chin
rest to aim the measurement beam. Bland-Altman analysis was performed to
investigate agreement of AL, ACD, LT and CCT measurements between the
devices. Correlation between the techniques was also determined using linear
regression. All measurements were performed according to the manufacturers
recommendations. All examinations were approved by regulatory authorities as well
as by the local and federal ethical commissions.

RESULTS

The mean AL was for OLCR-B 24.1 mm (range 18.4-31.4), OB 24.1 mm (range
18.2-31.3), and UB 23.7 mm (range 15.1-30.7); the mean ACD for OLCR-B 3.19
mm (range 2.05-4.02), OB 3.17 mm (range 2.04-4.26), and UB 3.08 mm (range
1.98-4.6); the mean LT for OLCR-B 4.59 mm (range 2.81-5.94), and UB 4.61 mm
(range 2.78-5.96); the mean CCT for OLCR-B 557 um (range 394-647), OLCR-P
557 um (range 466-648), and UB 553 um (range 380-656). Results of Bland-Altman
and linear regression analysis of AL, ACD and CCT measurements are shown in
Fig. 1-6. (Data of LT measurements not shown). The average measurement time
per patient was about 1 minute with OB and UB, and was faster with OLCR-B.

CONCLUSION

OLCR-B, OLCR-P, OB and UB give comparable results in cataractous,
pseudophakic, siliconoil-filled and normal eyes. There are some differences in
results of AL and CCT comparing OLCR-B and OB with UB. The advantages of the
OLCR-B are the non contact method, the exact measurement of AL, ACD, LT and
CCT on the same interferometry method and hence the short duration of the
measurements.

Financial Support: Grant Stiftung
Haag-Streit, Switzerland

E-mail:
kaspar.rohrer@insel.ch

Figure 1a. Regression analysis: correlation

of ALyg and ALy cr.g

Figure 2a. Regression analysis: correlation

of AL g and ALy crp

Figure 3a. Regression analysis: correlation

of ACDgg and ACDg, cr.g

Figure 4a. Regression analysis: correlation

of ACDyg and ACDg, crg
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Figure 1b. Bland-Altman analysis:
correlation of ALqg and ALy, cr

Figure 2b. Bland-Altman analysis:
correlation of ALz and ALy cr g

Figure 3b. Bland-Altman analysis:
correlation of ACDyg and ACDg, cr.g

Figure 4b. Bland-Altman analysis:
correlation of ACD g and ACDg crg
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Figure 5a. Regression analysis: correlation

of CCTyg and CCTo s
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Figure 5b. Bland-Altman analysis:
correlation of CCTz and CCTq crg
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Figure 6a. Regression analysis: correlation

of CCTg, cr.p @and CCTy crp
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Figure 6b. Bland-Altman analysis:
correlation of CCTg cgp and CCTy, crp



