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Abstract :  Anterior chamber depth (ACD) is an important parameter for accurate
determination of the intraocular lens (IOL) power as well as in the recent refractive phakic
IOL or implantable contact lens (ICL). We analyzed ACD error of phakic and pseudopha-
kic eyes in ultrasonic biometry, and also derived theoretically the overall average sound
velocity (equivalent ultrasonic velocity, EUV). We found that the EUV (Ve) for ACD
measurement can be estimated from the equation, Ve=ACD/{(ACD/V,)+(T/V,)-(T/
V.)}, where T is the corneal thickness, ACD is the anterior chamber depth, V, the
ultrasonic velocity of the cornea, and V, the ultrasonic velocity of the aqueous. The EUV
for the ACD is a function of the corneal thickness and the ACD, even if we assume the
ultrasonic velocity of the cornea and aqueous.

For the standard eye dimension, the EUV for the ACD measurement is approximately
1545 m/s in phakic eyes. For the IOL implanted eye (pseudophakic eye), postoperative
axial length can be measured with the different 'Velocity, 1560 m/s for PMMA IOL-implant-
ed eye, 1500 m/s for silicone IOL-implanted eye and 1547 m/s for acrylic IOL-implanted
eye. When we use these equivalent velocities for accurate determination of the axial length,
resultant ACD from A-mode biometry shows the apparent depth with considerable errors.
To perform more accurate assessment of the ACD in IOL-implanted eyes, we must use the
proper velocity for the ACD ignoring the error in the axial length measurement.

(RESE. J. Nara Med. Ass. 50, 316~322, 1999)
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sonic velocity
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Fig. 1. Measurement of anterior chamber depth by A-mode ultrasonic biometry. T shows the
central thickness of the cornea, ACD (anterior chamber depth) the distance from the
corneal to the lens apex, V, ultrasonic velocity of the cornea, and V, ultrasonic

velocity of the aqueous.
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Fig. 2. Equivalent ultrasonic velocity (EUV) for accurate measurement of anterior chamber
depth (ACD) at various central thickness of the cornea T (0.2 to 0.7mm).
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Fig. 3. Measuring error of anterior chamber depth (ACD) for various measuring velocity of
ultrasound (Vm) in the case of T=0.3mm. Errors of ACD measurement were
caculated for the measuring velocity from 1500 to 1590m/s at the various true value
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Fig. 4. Measuring error of anterior chamber depth (ACD) for various measuring velocity of

ultrasound (Vm) in the case of T=0.5mm.
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Fig. 5. Measuring error of anterior chamber depth (ACD) for various measuring velocity of
ultrasound (Vm) in the case of T=0.7mm.

Table 2. Effect of Equivalent Ultrasonic Velocity
(EUV) for Axial Length on ACD Measure-
ment

1) Vm=V,=1532m/s (EUV for aphakic eyes)
ACD=Lm-+0.066 T

2) Vm=1550m/s (EUV for phakic eyes)
ACD=0.988Lm+0.066 T

3) Vm=1560 m/s (EUV for PMMA-IOL implanted eyes)
ACD=0.982 Lm+0.066 T

4) Vm=1500m/s (EUV for Silicone-IOL implanted eyes)
ACD=1.02Lm++0.066 T

5) Vm=1545m/s (EUV for Acrylate-IOL implanted eyes)
ACD=0.992 Lm-+0.066 T
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Axial Length Measurement of IOL-implanted Eye
with Ultrasonic Biometry
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Fig. 6. Postoperative axial length measurement in a pseudophakic eye (Acrylate-IOL im-
planted eye). As the ultrasonic impedance and the ultrasonic velocity of the IOL are
high, it is difficult to discriminate the echo from anterior and posterior lens surfaces.
Even if the axial length (AL) can be measured with A-mode biometry, the values such
as anterior chamber depth (ACD), lens thickness (LENS) and vitreous length (VITR)
are not accurate because of multi-reflection echoes.
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