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Testing and reporting contrast sensitivity

In their recent article about the Tecnis intraocular
lens (I0L), Munioz et al.' report elimination of the
sphericalaberration (—0.0321 & 02856 pm for the Tec-
nis IOL viersus 01511 £ 01709 wm for the AR40e 1OL
and (1.2115 + 0.2131 pm for the Stabibag [OL) that is
consistent with results in previous publications,”™®
which have shown that implantation of a modified
prodate 1OL with —{L.27 pm of spherical aberration pro-
duces a mean total ocular spherical aberration equiva-
lent to zero. The authors also found that eves with the
Tecnis 29000 had a greater Strehl ratio after surgery,
Haowever, thev did nol find a significant difference in
contrast sensitivity bebtween eves implanted with the
Tecnis Z2000 and fellow eves implanted with either
control 10L, The absence of a significant difference in
conbrast sensibvity atany spa Hal fre Juerncy runs counter
to previous reports comparing the Tecnis ZS9H00 10L
and the AR40e,” ™ as well as reports comparing the
Tecnis with a variety of other spherical IOLs. """
The findings also directly contradict one publicalion
that demonstrates significantly better visumal acoity
and better (although nut statistically significantly bet-
ber) contrast sensitivi lj. and md]ruﬂlv contradicts the
Findings of another report that shows significantly bet-
ter contrast acuih following mydriasis,

Munoz et al.! suggest several possible explanations
for their findings, including KOL material, chromatic
aberration, and 10L decentration (although they admit
that their finding of reduced coma in the eves fm-
planted with the Tecnis [OL provides evidence against
decentration). However, we were qurpriﬁerl they did
not mention that the values they show for normalized
conlrast sensitivity in all eves are abnormally Jow un-
der both photopic and mesopic conditions,

We are concerned that the normalized contrast sen-
sitiviby values reported in this article are lower than ex-
pected for all tests, including the 29000, AR40¢, and
Slabibag TOL eves. In a previous publicalion by
some of the same authors,”” normalized contrast sensi-
tivity values in pseudophakic patients with spherical
monelocal and multifocal 10Ls were close to 1.0 at
all spatial freguencies by 3 months postoperatively
iFieure 1). It has also been demonstrated that the con-
trast sensitivity in }75{11:dtmphnkif patients j1'|'|p|:mtt.=d
with spherical [01s is the same as that in age-matched
conlrols without cataract, and thus lhe pseudophakes
would be expected to have normalized contrast sensi-
tivity approximating 1.0."" The significantly lower
values for conbrast $[1|1.=-'.1"rh'it:-.' reported 1n this paper
suggest the possibility of an error in testing conditions,
protocel, data management, or analysis,

e test condition that could create lower contrast
sensitivity 1 the current study compared with that

i JT ARCRS and FSCRS
Puhfished by Elsavier Ing

in the previous pu blication'” is the different contrast
sensitivity testing systems used. The earlier publica-
tion used the FACT (Punctonal Acuity Contrast
Test, Vision Sciences Research Corp.) and the present
study used the VectorVision test system, The Vector-
Vision contrast Hf.:"ﬂ‘-.ﬂ:i".‘lh- system is less sensitive
than the FACT system." T Compared with the FACT
grating system, the VectorVision gratings change con-
trast with changes in room illuminance; the white grat-
ing surround creates a glare source and the grating
patches are considerably smaller than the FACT grat-
ings. An in-house study of 20 normal subjects (mean
age 37 vears [range 26 to 31 vears]) with a best cor-
rected visual acuity of 20/20 compared the contrast
sensitivity of FACT and VectorVision at 6 and 12
cveles per degree (epd) under photopic test conditions
{unpublished data). Under normal test conditions, the
contrast sensitiviby af FACT was slightly, but not sig-
nificantly, higher. However, under glare (BAT on me-
dium) and low contrast (homogencous lighl scatler
maierial), the FACUT was twice ;‘I‘\'-. spnsitive i measur-
ing contrast loss as the VectorVision at 6 and 12 cpd.
The relative insensitivily of the VectorVision test to
lrss of contrast sensitivity also means the VectorVision
is-a relatively insensitive measure of contrast gains
such as those reported previously with the Tecnis
[OL and the FACT system.”

The differcnces in sensitivity to contrast between
contrast test svstems also cautions interpretation of
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Figure 1. Thl. v falized comtrast sorisitivily meported na preévious

publivation’” for a sphedcal monafocal IO (ppen squares] and
a multiforal 0L {solid squares) at 6 epd. The valoes are close to
1.0 for the spherical monesfocal at all B pomts, whereas the values
irr the current publication vary from 06 (mesopac) o 88 (photopic),
Beprmtod with peemassion fromy Elsevies
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normalized test results such as that given by Boxer-
Wachler and Kruger." Two quite different contrast
sensitivity values can give similar normalized values,
masking significanl changes in contrast sensitivity,
For example, one contrast sensitivity test system hav-
ing a normalized value of 0.8 for contrast sensitivity
values.of 100 and 80 mayv find the 80 below the normal
population curve, However, another contrast sensitiv-
ity tegt system having a nermalized value of 0.8 for
contrast sensitivity values of 150 and 1200 may find
the 120 value within the normal pepulation curve.
Normalization only works for similar contrast test
Systems.

Measuring and reporting contrast sensitivity re-
mains unfamiliar territory for most cataract and refrac-
tive surgeons. Variations in results should  be
elucidated with reference to differences in testing svs-
fems, }'-rm:trl.'lurfaf-:, and data amalysis, -

Mark Packer, MDD
Engene, Oregon, LUSA
Arthur P. Ginsburg, PhD, MSEE

San Raeron, California, LSA
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REPLY: We apprecate this interesting letter discus-
sing our paper about contrast sensitivity after cataract
surgery with the Tecnis intraocular lens (10OL). In our
paper, we tound a statistically significant reduction
of spherical aberration in patients implanted with the
Teenis [OL that was not associated with an improve-
ment in visual acuity or contrast sensitivitv al photopic
or mesopic illumination levels.

Previous studies have found a reduction in spherical
aberration accompanied by an improvement in visual
acuity and contrast sensitivity, However, it must be
realized thal a statistically insignificant difference’
should net be considered an actual difference. Regard-
ing testing under m}-'r:h"iasi'::,‘1 ng camparison can be
made with our paper's results since we did not take con-
trast sensitivity measurements under this condition.

There are also reports of better contrast sensitivity at
some spatial frequencies with the aspheric Teenis HOL
than with nonprolate TOLs." In these studies, the
FACT chart was used o measure contrast sensibivity,
Lt seems to be superior to the CSY1000E for measuring
contrast sensitivity. However, we used the CSVIDIDE
chart since at the time of our study, it was the only test
available to us. We now have doubts abott the sensi-
tivity of CSVIOUOE measurcments at mesopic levels
because the test itself is a source of illumination, mak-
ing the actual retinal illumination level difficalt to con-
tro, and the test itself can create an important glare
source. For these reasons, we now prefer the FACT
chart for contrast sensitivity measurements,

We also believe that one imitation of our study is
the population sixe, as stated in the discussion of the
paper. We measured contrast sensitivity 30 eves of
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30 patients with the Tecnis IOL, Packer e al. found an
improvemenl in contrast sensitivity after Tecnis 10L
implantation in 10 patients in one study® and in
15 patients in the other.” The small sample size of these
studies also make them weak in terms of statistical
analysis. We believe that more investigation is needed
with larger sample sizes to better understand the actual
performance of aspheric 10Ls and the effects on con-
trast sensitivity, especially al Tow illumination levels,

Cur study is not the only one that discovered a re-
duction in spherical aberrabion with no Increase in
contrast sensitivity after prolate 10L implantation.
Franchini® proposed chromatic aberration as the rea-
son that patients implanted with prolate lenses do nel
experience all the expected advantages. [n an optical
system such as the eve, compounded by several ele-
mvents, the most restrictive element would mark the re-
striction of the entire system, S0 an improvement in
ome element would not mean an improvement in the
whole system’s perlormance,

We measured contrast sensitivity fellowing the
CSVIOHIE manual indications for testing distance
and illumination conditions; and we statisticallv eval-
uated the data obtained as recommended by VectorVi-
sion. There are several possible explanations for the
disagreement between the contrast sensitivity values
of Montes-Mico and Alie” and our results. The mean
age in the study by Montés-Mico and Alid was 64.9
+ 4.1 years in the monefocal group, whereas the
mean age in our study was 745 T 6.6 years, more
than 10 vears older, This could indicate that the normal
seores would not be applicable to an older population,
Ancther possible reason is the different charts used to
measure contrast sensitivity. As pointed out by the au-
thors of the letter, normalized values cannol be com-
pared when conbrast sensitivity testing has been
done with different charts,

Finally, we would like to point out the importance of
differeniating between the concepts of visual quality
and optical gqualitv. Good optical quality is mandatory
for good visual quality, bul an improvement in optical
quality, such as that achieved with a prolate TOL, will
not necessarily be translated into better visual quality.
This fact has been demonstrated by Artal et al' in
studies of ocular aberrations.—César Albarein-Diceo,
MD, Gonzalp Murioz, MD, PRI}, FEBQ
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