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ely important for determining axial
metry for cataract surgery in the
when preoperative measurements
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1e ultrasonic biometers currently in
2signed for measurements in cata-
s and have assumed an average
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these units, the assumed velocity
cannot be changed, and none of
curate when an intraocular lens is
describe a simple method for accu-
ating the axial length in these situa-

ed time for a sound wave to travel
1gth of the eve equals the time to
1igh the intraocular lens plus the
el through the remaining ocular
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in equation 1.
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where ET = elapsed time, T = center plastic
thickness of intraocular lens, 2,718 = ultra-
sound velocity in meters per second of poly-
methylmethacrylate at 37 C, AL = actual axial
length, and 1,532 = ultrasound velocity in me-
ters per second of the aphakic eye.*? Using the
tvpical assumed tissue velocity of 1,550 m/sec
found on most instruments, the apparent axial
length would be the product of this assumed
velocity and the elapsed time, as shown in
equation 2.
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where ALMS50 is the apparent axial length at
1,550 m/sec.

Resolving equation 2 for the actual axial
length (AL) yields equation 3.
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Computing the numeric value of the final
term yields equation 4.
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Equation 4 states that the actual axial length
in the pseudophakic eye can be obtained by
multiplying the apparent axial length mea-
sured at 1,550 m/sec (ALM50) by the fraction
(1,532/1,550), which converts to the aphakic
tissue velocity, then adding 44% of the center
plastic thickness of the intraocular lens. If the
ultrasonic unit can be set to a tissue velocity or
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TABLE
CENTER THICKNESS OF INTRAOCULAR LENS*

DIAMETER OF LENS OPTIC

LENS POWER
(D) 6 MM 7 MM
10 0.61 0.72
20 0.94 1.13
30 1.30 1.60

*Nominal values in millimeters for intraccular lenses made of
polymethyimethacrylate.

1,532 mi/sec, then the fraction becomes
1(1,532/1,532) and actual axial length is ob-
tained by simply adding 44% of the lens thick-
ness to the meaured axial length using the
aphakic tissue velocity. Empiric data verify
these results.*

For example, suppose an apparent axial
length in a pseudophakic eye of 22.0 mm were
obtained with a tissue velocity of 1,550 m/sec
with a 25-diopter intraocular lens that has a
center thickness of 1.40 mm. The actual axial
length would be obtained by multiplying
(1,532/1,550) times 22.0 mm to get the apparent
aphakic axial length (21.74 mm), then adding
44% of the 1.40-mm lens thickness (0.62 mm),
yielding 22.36 mm. Notice that if the lens thick-
ness effect had been ignored, the error would
be 0.62 mm using 1,532 m/sec and 0.36 mm

using 1,550 m/sec, resulting in an error of 1 to 2
diopters in the predicted refraction.

Nominal center plastic thicknesses for 6- and
7-mm optic diameter polymethylmethacrylate
lenses for three dioptric powers are shown in
the Table. Exact thicknesses can be obtained
from the lens manufacturer and depend on
optic diameter and configuration, for example,
biconvex, meniscus, and convexoplano.
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