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Fig. 4 The average contrast sensitivity results shown in Fig. 2for the 10 normal eyes have been divided by the contrast
sensitivity ofthe implant eye at each spatialfrequency to obtain the contrast transmission characteristics (% transmission) of
the intraocular implant. The dash line indicates the lower boundary ofthe 95% confidence limit ofthe normalpopulation.
Results above the dash line are not significantly different (patient l)from the normalpopulation. The contrast transmission
properties fall into three categories: low pass, band reject, and bandpass (see text).
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Fig. 5 An outdoorscene (A) is
digitallyfiltered in accordance with
the three types ofcontrast loss
shown to occur as a result ofIOL
implant. Whereas the lowpass (B)
and band reject (C) properties result
from the IOL and media
environment, the bandpass
properties (D) were contaminated
with post-surgical macular oedema.
These pictures give only a crude
indication oftheperceptual
consequences ofmeasured losses in
contrast.

graph of a visual scene was spatially filtered in
accordance with the three different types of contrast
loss reported here (Fig. 5). Fig. SA was digitally
sampled and reconstructed without any modification
to show the quality of the filtering process itself. Fig.
SB, SC, SD represent contrast losses of spatial fre-
quencies in accordance with the three types (low
pass, band reject, and band pass) of transmission loss
found in the present study.
Note that in all three cases there is a significant loss

in optical quality. Patient 4, whose transplant dis-
played band reject transmission properties, has the
least severely affected acuity (Snellen 6/18; grating
acuity 20 c/deg). Since contrast is only lost for inter-
mediate spatial frequencies much of the high fre-
quency or fine detail is present in the filtered image,
but it is difficult to discern objects of intermediate
size. Patients 2 and 6 show very different trans-
mission properties, but their grating acuities are
identical (3 c/deg). Their filtered images are notice-
ably different as are their Snellen acuities (patient 2,
6/30; patient 6, 6/96). The patchy nature of patient 6's
filtered image is because of an added loss of contrast
at low spatial frequencies. These pictures demon-

strate the diversity of perceptual effects from the
different filtering properties of these lenses.

CONCLUSION
In conclusion our results show that contrast loss can
be severe, particularly when there are surgical
complications. There can be many different types of
contrast loss with IOLs, and these can be adequately
assessed by our measuring thresholds at high, low, or
intermediate spatial frequencies. Snellen acuity
measurements are not adequate to detect these losses
or to appreciate their perceptual consequences. We
advise that contrast threshold measurements should
be used to assess the effectiveness of these devices for
low, medium, and high spatial frequencies.
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