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Study of nuclear cataract progression using the
National Eye Institute Scheimpflug system

Manuel B Datiles III, Benjamin V Magno, Valeria Freidlin

Abstract
Aims-A study was conducted to deter-
mine the capability of the recently devel-
oped National Eye Institute (NEI)
Scheimpflug cataract imaging system in
detecting changes in the nuclear region of
the lens over a 1 year period.
Methods-Twenty five eyes with pure
nuclear cataracts with mean nuclear
densities <0 30 optical density units
(ODU) as well as 30 normal control eyes
were each examined at baseline and 12
months later. Computerised densitometry
using the NEI Scheimpflug cataract
imaging system was performed. Clinical
grading of the lenses was also done using
the Lens Opacities Classification System
II (LOCS II). For densitometry, a change
of plus or minus 0-023 ODU (the 99%
range) in mean density in the nuclear area
was considered a progression or regres-
sion at 1 year.
Results-Using the Scheimpflug densi-
tometry, 14 of the 25 cataractous eyes
showed significant progression at 1 year.
In the normal control group, only three of
the 30 eyes showed significant progres-
sion. In contrast, using the LOCS II clini-
cal grading, only two ofthe 25 cataractous
eyes showed a one step increase, two ofthe
30 controls progressed at 1 year, and none
regressed. There was no significant differ-
ence in visual acuity.
Conclusion-This study suggests the value
of the NEI Scheimpflug cataract imaging
system in detecting nuclear change within
1 year. However, clinically significant
changes may require longer follow up
periods. These data will be useful in plan-
ning future longitudinal studies ofnuclear
cataracts, such as for clinical trials of
anticataract drugs.
(Bry Ophthalmol 1995; 79: 527-534)

Various cataract classification and grading
systems have been proposed in the past 30
years to study cataract progression, but few of
these have been used for longitudinal studies of
cataract. 122 The nuclear region of the lens, in
general, is studied using a sagittal section of
the lens with a slit-lamp narrow beam.
Reproducibility tests have been described on
the various techniques such as Scheimpflug
(Topcon, Oxford, and Nidek systems)5-'7 and
slit-lamp photography,18 20 22 but the question
remains - how sensitive are these systems in
detecting actual changes in nuclear cataract
progression? In addition, there is a paucity of
published data on longitudinal studies of

cataracts, as well as related data needed in
designing future clinical trials of anti-cataract
drugs, such as relative rates of progression of
various types of cataracts and suitability of
various methods to monitor those progres-
sions.

Scheimpflug cataract imaging (an objective
cataract grading method, which uses a
modified slit beam), has been used to study the
ocular lens for the past two decades, and its
capabilities, as well as limitations, has been
well documented and explored.2-'5 It has been
found to be best for studying the nuclear
region of the lens, and to be less reproducible
in studies of the anterior cortex, posterior
cortex, and posterior subcapsular area.7-15 We
have therefore confined this present study
using the Zeiss Scheimpflug camera (Carl
Zeiss Inc, Oberkochen, Germany) on the
nuclear region of the lenses of normal volun-
teers as well as cataractous patients.
We have developed the National Eye

Institute (NEI) Scheimpflug cataract imaging
system'6 17 which was used to analyse all
images in this study. A recent publication
reported on the reproducibility of this method
on the lens nucleus using the 99% range,'7
which is defined as the interval within which
99% of the values of repeat measurements may
be expected to lie. The results of that study
showed that for lenses with nuclear densities
less than 0 30 optical density units (ODU), the
99% range of plus or minus 0-023 ODU was
obtained. For lenses with nuclear densities
over 0'30 ODU, the 99% range was plus or
minus 0*14 ODU times the first measurement.
The NEI Scheimpflug cataract imaging system
was developed to make longitudinal studies
more practical to conduct, and more reliable,
and these will be dealt with further in the dis-
cussion.
For clinical grading in this study, we used

the Lens Opacities Classification II (LOCS
II).18 We have previously reported on our
experience with using the LOCS II (a subjec-
tive grading method) for clinically grading
cataracts and studying cataract progression'9
and we have obtained good reproducibility
with this method. Most other lens grading sys-
tems use similar scales for grading nuclear
cataracts photographically and clinically
(Oxford,7 Wilmer,20 Wisconsin21).
We therefore conducted a 1 year longi-

tudinal study of age-related nuclear cataracts,
using the NEI Scheimpflug cataract imaging
system, to determine its capability to detect
changes in nuclear density over the 1 year
period, compared with the LOCS II and
visual acuity. For this purpose, we sought a
group of early to moderately advanced
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Figure 1 Example of a Scheimpflug image ofa LOCS II grade 2 nuclear cataract with
densitometty readings (in optical density units, ODU) using the NEI Scheimpflug cataract
imaging system.

nuclear cataracts, to give allowances for
future progression as we followed the
cataracts over time.

Materials and methods
We studied 25 eyes with pure nuclear
cataracts with nuclear densities equal to or

less than 0 30 ODU on the first visit, and 30
eyes with clear lenses as controls. The age of
cataract patients ranged from 48 to 85 (mean
68) years, and for normals, 22-74 (mean 50)
years. Fourteen of the 30 controls were aged
50 and above. Owing to the scarcity of normal
clear lenses in the older age group, we did not
deem it essential to use age-matched controls,
but emphasised lens status as the critical
criterion. These patients were participants in
a National Eye Institute intramural review

board approved study being conducted at the
eye clinic of the National Eye Institute and
gave full informed consent. We strictly
adhered to the tenets of the Helsinki Dec-
laration. Only the left eyes were used for this
study, unless the left eye was post cataract
surgery, had a nuclear cataract more than
0 30 ODU, or had other ocular localised
disorders such as corneal, tear, lid, or iris
disorders. In these instances, the right eye was
used (total right eyes nine from nuclear
cataract group and four from normal control
group). The patients and controls underwent
a complete eye examination with maximum

dilatation of the pupils. Best corrected visual
acuity was obtained using the ETDRS chart23
before dilatation. The clinical grading of the
cataracts was performed in a masked fashion
by one of the authors (MBD) at the Haag
Streit slit-lamp, using the LOCS II. 18
Scheimpflug photography was performed
with the Zeiss Scheimpflug slit-lamp video
camera and digitised using the NEI
Scheimpflug cataract imaging software. 16

Images obtained with the Zeiss Scheimpflug
video camera were stored in an optical disk and
analysed using a Macintosh Quadra 700
computer (Apple Computers Inc, Cupertino,
CA, USA). Each lens image was then auto-
matically subdivided by the NEI Scheimpflug
cataract imaging system into anterior cortical,
nuclear, and posterior cortical subcapsular
anatomical regions16 17 (Fig 1). Mean density
measurements were obtained by a rectangular
region of interest (32 pixels in height) along the
axial centre of the nucleus. All data were

expressed in optical density units using a

specially developed calibration system,'6 and
each image was checked thoroughly for proper
exposure and alignment at the time of photo-
graphy before storage and analysis.

Table I Normal control data, showing LOCS II clinical grading of nuclear opalescence, and Scheimpflug densitometry readings in the nuclear areas for
initial and 12 month visits and visual acuity

Case Age Date LOCS II Scheimpflug Visual acuity Date LOCS II Scheimpflug Visual acuity
No (years) Sex visit 1 Eye NO nuclear density (No of letters) Visit 2 Eye NO nuclear density (No of letters)

1 43 0 F 8/2/91 L 0 0 03 55 8/14/92 L 0 0 03 57
2 64-2 M 7/8/91 L 0 0-06 55 7/13/92 L 0 0 07 55
3 42-3 F 8/26/91 L 0 0-03 54 8/17/92 L 0 0 03 60
4 61-2 M 9/25/91 L 0 0-06 65 9/30/92 L 0 0 05 60
5 59 4 F 9/23/91 R 0 0 05 54 9/28/92 R 0 0 04 48
6 63-6 M 10/21/91 L 0 0 04 57 10/26/92 L 0 0 03 55
7 45*5 M 6/17/91 L 0 0 05 45 6/22/92 L 0 0 04 46
8 56-2 F 6/19/91 L 0 0 04 55 6/10/92 L 0 0-06 58
9 61-5 M 11/6/91 L 0 0 03 55 11/16/92 L 0 0 03 56
10 22-1 M 7/24/89 L 0 0 03 60 6/10/90 L 0 0-02 62
11 47-6 F 6/10/91 L 0 0 03 59 6/15/92 L 0 0 03 60
12 44-1 M 5/6/91 R 0 0-06 40 5/18/92 R 0 0 05 44
13 58-3 F 11/4/91 L 0 0 04 57 11/18/92 L 0 0-02 53
14 56-5 F 5/21/91 L 0 0 06 59 5/13/92 L 0 0 05 60
15 68-1 F 4/1/91 L 0 0-08 55 5/18/92 L 0 0-11* 55
16 51-5 F 3/11/91 L 0 0 04 60 3/16/92 L 0 0 04 65
17 31-3 F 6/19/91 L 0 0 03 59 7/29/92 L 0 0 03 52
18 67-7 F 4/1/91 R 0 0 07 60 4/13/92 R 0 0-08 60
19 36-1 F 7/8/91 R 0 0 04 55 7/20/92 R 0 0 03 60
20 38-7 F 7/12/91 L 0 0 04 50 7/29/92 L 0 0-02 54
21 43-4 M 3/1/91 L 0 0 05 46 3/2/92 L 0 0 04 56
22 23-1 F 7/19/91 L 0 0 03 53 8/19/92 L 0 0-01 59
23 55 0 F 6/17/91 L 0 0-06 44 5/20/92 L 0 0.09* 46
24 62-8 M 8/12/91 L 0 0-06 58 8/10/92 L 1 0-08 54
25 56-5 F 6/24/91 L 0 0 04 60 5/22/92 L 0 0 03 55
26 59-8 F 9/9/91 L 0 0-06 60 9/30/92 L 0 0 05 53
27 22-5 M 12/9/91 L 0 0 03 65 12/9/92 L 0 0-02 65
28 37-2 F 10/21/91 L 0 0 04 58 9/21/92 L 0 0 03 60
29 45-1 F 9/25/91 L 0 0-01 54 9/30/92 L 0 0-02 55
30 7305 M 6/10/91 L 0 0-06 50 6/29/92 L 1 0.09* 50

*Significant increase in density. LOCS I NO=LOCS II clinical grading of nuclear opalescence; visual acuity (no of letters): best corrected visual acuity using the
number of letters read using the ETDRS chart (5 letters per line) eq: 20/20=55, 20/25=50, 20/32=45, 20/40=40, 20/50=35 letters, etc. A difference of 10 letters
is considered a significant change.
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1 2 3 person is represented by a point with coordi-
'A A nates corresponding to the paired measure-

ments. The 99% range of plus or minus 0023
A ODU can be represented by the region between

two parallel diagonal lines which contains all the
points for which the difference between two
coordinates is within 0-023 ODU.

For the clinical LOCS II grading system, a
clinical decision is made during the examina-
tion of the patient, and because it cannot be
verified at a later date, we have developed a
rule wherein a change of one or more steps in
the 12 month visit would need to be confirmed
by a third visit.19 Therefore, patients with
changes at 12 months from baseline were
examined again for a third visit 18-24 months

v Normals from baseline for the confirmatory LOCS II
A Cases grading.000G/ rni

0 0.1 0.2 0.

Baseline density (ODU)
Figure 2 Graph showing the baseline visit versus the 12
month follow up visit for both normal (V) and nuclear
cataract eyes (A). The diagonal lines delineate the 99%
range of the system. Points 1, 2, and 3 correspond to
cataract case numbers 1, 14, and 6, representing eyes
which started below 0-30 ODU at the first visit and
progressed beyond 0-38 ODU limit of the graph and were

just lined up on the margin.

The patients and controls were examined
and photographed in the same way 12 (SD 2)
months later.
The Scheimpflug data were analysed using

the 99% range of plus or minus 0O23 ODU17
for nuclear densities below 03O ODU. The
nuclear cataract was considered to have
progressed (or regressed) if a change in the
density measurement from baseline was

beyond 0O023 ODU. If the change in the den-
sity measurement from baseline was within
plus or minus 0O023 ODU, then this difference
was attributed to the measurement error and
no change in the cataract status was indicated.
We plotted the 12 month measurements

against baseline densities. On this plot, each

Results
Table 1 shows the data obtained from the nor-
mal control group, which include the dates of
visit, the LOCS II clinical grading, as well as
the corresponding Scheimpflug nuclear densi-
ties and number of letters on the ETDRS chart
read at each visit. Table 2 similarly shows the
data obtained from the nuclear cataract group.

Figure 2 summarises the results. The
nuclear density at baseline for each eye was

plotted against the nuclear density at the 12
month follow up visit. Note in this figure that
the normal controls (meaning clear lenses with
corresponding LOCS II clinical grade of 0) are
distributed mainly around the lower density
values, whereas the nuclear cataract group
were distributed mainly in the higher densities.
The area within the diagonal lines represents
the 99% range obtained from the reproducibil-
ity study'7 which contains all points for which
the difference between the measurements at
baseline and the 12 month visit is within 0O023
ODU. Therefore, points above or below these
lines can be considered progression or regres-
sion, respectively.
As shown in Figure 2 and Table 2, 14 of the

25 cataractous eyes significantly increased in

Table 2 Nuclear cataract data, as in Table 1

Case Age Date LOCS II Scheimpflug Visual acuity Date LOCS II Scheimpflug Visual acuity
No (years) Sex visit 1 Eye NO nuclear density (No of letters) Visit 2 Eye NO nuclear density (No of letters)
1 72-1 M 4/8/91 L 3 0-22 59 4/13/92 L 3 0-42* 55
2 80-1 M 9/16/91 L 2 0-15 55 8/17/92 L 2 0-28 51
3 71-8 F 3/18/91 R 1 0-14 51 3/25/92 R 2 0-16 54
4 59-8 F 7/1/91 L 2 0-14 50 7/13/92 L 2 0-22 48
5 71-8 M 2/4/91 L 1 0-08 62 2/24/92 L 1 0-15* 60
6 48-3 F 7/2/90 L 3 0 30 45 8/5/91 L 3 0-56* 33
7 76-8 F 10/15/90 L 1 0-07 41 10/7/91 L 1 0 07 28
8 60-6 F 11/19/90 L 1 0-08 58 11/4/91 L 1 0 09 54
9 85-3 F 2/4/91 L 2 0-12 55 2/24/92 L 2 0.35* 45
10 74-3 M 5/6/91 R 1 0-13 55 5/18/92 R 2 0-14 56
11 80-9 F 2/11/91 L 1 0-12 53 2/10/92 L 2 0-14 49
12 74-4 F 6/18/90 L 3 0-20 38 5/20/91 L 2 0-26* 38
13 60-2 F 9/9/91 R 2 0-20 54 9/23/92 R 3 0-27* 55
14 58-4 M 6/10/91 R 2 0-26 56 6/22/92 R 2 0.40* 48
15 58-8 M 3/11/91 R 3 0-15 38 5/11/92 R 2 0-20* 33
16 53-4 M 10/7/91 R 1 0-04 65 9/30/92 R 1 0-02 59
17 67-2 M 9/4/91 L 1 0 10 53 7/1/92 L 1 0-13* 49
18 79-6 F 8/19/91 R 2 0-16 55 9/14/92 R 1 0-16 47
19 61-7 M 8/19/91 L 2 0 33 39 8/10/92 L 2 0-69* 42
20 50 0 F 4/3/91 L 1 0 07 50 5/11/92 L 1 0 09 45
21 51-1 M 7/15/91 L 2 0-15 60 7/6/92 L 2 0.34* 53
22 70 4 F 4/8/91 L 2 0-08 40 3/25/92 L 2 0 09 38
23 81-4 M 10/7/91 L 1 0-08 38 9/9/92 L 1 0-08 35
24 68-8 F 5/6/91 L 1 0 07 35 5/18/92 L 1 0.05 38
25 66-3 M 6/21/91 R 1 0 10 55 6/10/92 R 1 0-14* 51

*Significant increase in density. Nuclear cataract data as in Table 1.
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Table 3 Tabulation of data on LOCS II clinical grading
of nuclear cataracts which had a one step change on second
visit

LOCS II clinical grading of nuclear
opalescence (visit No)

Cataract
case no 1 2 3

3 1 2 1
10 1 2 2*
11 1 2 2*
12 3 2 3
13 2 3 2
15 3 2 3
18 2 1 2
24t 0 1 1*
30t 0 1 1*

*Confirmed LOCS II progression. tNormnal control patient.
The third visit was required to confirm the visit 2 change using
the LOCS II grading.'9 Visit 1 is baseline, visit 2 is 12 months
later, and visit 3 is 18-24 months from baseline. Only two of
the 25 confirmed a 1 step progression.

density, denoting that they progressed at 1
year, and 11 did not show a significant change.
None of the 25 regressed. In the normal con-
trol group, three of the 30 showed significant
increases in density and the rest did not show
significant change (Fig 2, Table 1).
With the LOCS II clinical grading, four of

25 cataract cases progressed by one step in
nuclear opalescence at 1 year, of which only

two were confirmed by a third later visit. Two
cataract cases showed a regression at 1 year,
but were not confirmed by the third visit.
These may represent the variability in the
system. Three of the normal controls changed
in opalescence at 1 year, two of which were
confirmed at the third visit. Table 3 shows the
data for those eyes which changed showing the
results of the third confirmatory visit.
Of the 14 cataractous eyes that progressed

by Scheimpflug densitometry, two lost 2 lines
(5 letters= 1 line). Of the 11 cataractous eyes
which did not progress by Scheimpflug densi-
tometry, one lost 2 lines. Of the three normals
that progressed, none lost 2 or more lines of
visual acuity and of the 27 normals that did
not progress, none lost 2 or more lines of
visual acuity. Therefore, three cataractous
eyes had clinically significant visual acuity loss
(2 lines) compared with none in the control
group.

Figures 3A-F, are examples of images from
three subjects obtained with the Zeiss slit-lamp
according to the protocol described by Chylack
et al,18 at baseline and at 12 months. Figure
4A-F are corresponding images from the three
subjects obtained with the Scheimpflug

Figure 3 Examples of the
LOCS II photographs
using the Zeiss slit-lamp
camera according to the
protocol published by
Chylack et alI8 (A)
normal control eye No 6 at
baseline, (B) at 12 months.
LOCS II gradingfor
nuclear opalescence was
zero at baseline as well as
thefirst 12 month visit.
(C) Nuclear cataract case
No 25 at baseline, (B) 12
months. LOCS II grading
for nuclear opalescence was
1 0 at baseline and 1 0 at
1 year. (E) Nuclear
cataract case No 1,
(F) 12 months. LOCS II
gradingfor nuclear
opalescence was 3 0 at
baseline and 3 0 after
1 year.

Fig 3A Fig 3B

Fig 3D
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Fig 3E Fig 3F

camera. The representative normal control eye
(3A, B and 4A, B) shows no progression,
whereas the two representative cataractous
eyes (3C, D and 4C, D) and (3E, F and 4E, F)
show progression. The normal control eye
(3A, B) is from patient no 6 in Table 1, and the

Fig 4A

Pig 413

two cataractous eyes (3C, D and 3E, F) are
from patient Nos 25 and 1 in Table 2.

Discussion
These studies suggest that the NEI
Scheimpflug system can detect progression of
nuclear cataracts within 1 year, changes which
may be preclinical and still reversible. This has
implications in clinical trials of anticataract
drugs since this device can detect the very early
changes. For instance, it may show the earliest
indication of efficacy of the anticataract drugs
being tested before any other clinical variable is
affected. It therefore suggests its usefulness as
a tool for longitudinal studies such as natural
history and interventional studies. In com-
parison with the LOCS II data, the
Scheimpflug method detected significant
changes in a larger number of cases compared
with LOCS II clinical grading or visual acuity
measurements. Among the reasons for this
sensitivity may be that the Scheimpflug densit-
ometry uses a continuous scale (in optical
density units), and that computerised objective
systems like the Scheimpflug system are pro-
grammed to pick up smaller density changes
which the human eye cannot differentiate.
In addition, automated systems like the
Scheimpflug system may be more consistent
and reliable over time when compared with
subjective systems like the LOCS II, and visual
acuity testing, which may be prone to problems
such as examiner and patient drift, tiredness,

Figure 4 Corresponding Scheimpflug images obtained
with the NEI Scheimpflug image analysis system16 17 of
the eyes shown in Figure 3. Scheimpflug images ofnormal
control No 6, at (A) baseline and at (B) 12 months.
Scheimpflug images ofcataract case No 25, at (C) baseline
and at (D) 12 months. Scheimpflug images ofcataract
case No 1, at (E) baseline and (F) 12 months. Note that
each image includes the LOCS II grade which is located
on the upper left quadrant. The series ofnumbers
(ex: 2-3-0-0) corresponds to nuclear colour (grade 2),
nuclear opalescence (grade 3), cortical (grade 0), and post
subcapsular (grade 0). The set ofnumbers on the right
upper quadrant correspond to the mean width (in mm) and
density (in ODU) of the anterior cortex, nucleus, and
posterior cortex. For this report, we used only the mean
nuclear densityfrom this set of numbers.
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We have previously reported on the studies
to convert and express the mean nuclear
densities obtained from Scheimpflug photo-
graphy into optical density units for stand-
ardisation, and on the development of a
computerised image analysis system (the NEI
Scheimpflug cataract imaging system) which
separates and delineates the nuclear region
apart from the anterior and posterior cortical
regions. Conversion of pixel values to optical
density units was accomplished by taking
images of a series of calibrated neutral density
filters (0 09 to 1-33 ODU) with the existing
hardware provided by Zeiss using 13 different
illumination levels (from 8 to 14V). The
resulting calibration tables then allowed cor-
relation of pixel intensities to optical densities
units.'6 17 The details of the software develop-
ment are described in a previous paper.'6

Because of the new system's speed, the
operator can capture, store, and analyse a
cataract image in a few seconds, as well as
compare the image analysis with previous
image analyses from the same eye. The system,
therefore, provides appropriate integrity for the
data as well as formats for documenting and
monitoring lens opacities. The developments
in software were coupled with developments in
hardware. We now use a Macintosh Quadra
700 computer and the optical disk storage
system.
During the actual usage of the system, it

was noted that the upgraded Scheimpflug
system had other advantages. With the new
Scheimpflug system, the examiner can
visualise the image about to be stored and
check it for appropriate exposure (using a
specially developed exposure check software
system) to make sure that the image is within
the dynamic range of the camera to allow for
future progression, and that the entire lens
image is aligned and centred. A poor image can
be quickly discarded and the appropriate one
obtained. A minor advantage for the patient's
viewpoint is that the patient can see his or her
cataract at each visit as presented on the com-
puter monitor, and makes their own assess-
ment about the state of their cataract. For
many patients, this was very educational and
helped them grasp the extent of their eye
problem.
The obvious disadvantage of this system is

its cost as well as the availability of duplicate
equipment for multicentre trials. This may
limit its applicability in large scale studies
which are usually multicentre. One possible
solution to this is the standardisation of a video
camera adapted to mount on a slit-lamp and
obtain a slit image of the lens which can then
be stored and sent to a centre. This system can
then perform the analysis using the system we
developed. The recently introduced Zeiss
video system which can be mounted on any

lack of attention, and/or bias. Lastly, the
optical disk storage and digital format used in
the Scheimpflug system is an important factor
contributing to its reproducibility, and has the
advantage of dependable, stable, and easily
accessible data.

Zeiss slit-lamp is a suitable candidate in this
strategy. In theory, the NEI Scheimpflug
cataract imaging system may be adopted and
modified to analyse any slit image of the lens
obtained with other cameras according to
certain specifications. This is presently being
explored.

hFg 4D

Fig 4E

532

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.79.6.527 on 1 June 1995. D

ow
nloaded from

 

http://bjo.bmj.com/


Study ofnucear cataract progression using the National Eye Institute Scheimpflug system

P-g 4F

While one of the normal control eyes pro-
gressed by the LOCS II clinical grading and by
Scheimpflug densitometry, another normal
control and two cataract cases progressed by
the LOCS II system (Table 3) but did not
progress beyond the 99% range of the
Scheimpflug densitometry. One possibility is
that perhaps those eyes which progressed only
by LOCS II were judged to be exactly equal to
the NI standard at the baseline visit, and that
within a short period of time they progressed
slightly over NI and were graded as N2 in sub-
sequent visits. In the LOCS II system, any-
thing over 0 is graded as 1, and anything over
1 but not greater than 2 is graded as 2. Another
possible reason may be that the baseline
clinical grading may be incorrect, but there is
no way to check this. We did perform
Scheimpflug densitometry at the third visit (1,t
to 2 years from baseline), which by then also
showed a significant progression. They are as
follows: (a) normal control No 24: 0-06 ODU
at baseline and 0 14 ODU 2 years later; (b)
cataract case No 10: 0* 13 ODU at baseline;
0-23 ODU ln years later; and (c) cataract case
number 11: 0- 12 ODU at baseline, 040 ODU
2 years later.

Recently, Chylack et a122 developed the
Lens Opacities Classification System III
(LOCS III) for photograding as well as clinical
grading24 of cataracts, using more standards
that are also equally spaced as to increasing
severity as an improvement over the LOCS II
system. He proposed that it is possibly more
sensitive than LOCS II in detecting progres-
sion. We are presently conducting studies on
this and will report on this in the future. One
advantage of photograding is the lesser cost of
instrumentation and photographer training,
but a skilled, trained, and reliable reader is still
needed to grade the photograph. In addition, a
system to store, recall, track, and record the
photographs10 and LOCS grading is needed.
These require space, personnel, and additional
equipment, but are relatively easy to duplicate.

Although three eyes in the cataract group
lost 2 lines of acuity compared with none in the
controls, in general, visual acuity was not a

sensitive factor in detecting the small lens
changes found in this study. These changes are
probably subclinical and will need longer
follow up periods to allow clinical detection
with visual acuity tests. We are presently con-
ducting other studies2527 on cataract patients
to correlate type, severity and location of
cataracts to changes in visual function, other
than Snellen acuity and are following patients
for longer periods to determine the amount of
change necessary to affect visual acuity signifi-
cantly.

Recently, Harris et a128 used the Oxford
Modular Cataract Image Analysis System,29
which has been shown to have excellent repro-
ducibility,30 to monitor lens toxicity of the
cholesterol lowering agent simvastatin in a
clinical trial of the drug taken systemically.
They found the Scheimpflug component of the
system useful in detecting no untoward effects
of the drug in the nuclear portion of the lens
within a year, the same period we used in this
study. They noted that the 'nuclear dip
measure', an index they derived to represent
nuclear cataract had 70% power to detect a
change in either direction at a significance level
of 0 05 for doubling of the effect.

Although we need to be cautious because of
our small numbers in this study, the
Scheimpflug imaging method may help
identify erstwhile normal patients who may
have a higher risk of developing nuclear
cataracts. The three normal controls that pro-
gressed at 1 year are over 55 years old, and
would be more prone to develop cataracts than
younger people. This finding could be impor-
tant in that these three patients may be the
ones who will develop definite nuclear
cataracts in the near future and would be a
good target for anticataract drug treatment.
Hence, we plan to pursue this in future studies.
One obstacle we encountered was the difficulty
of finding normal controls over age 55, since
many volunteers were found to have some
early lens opacities and therefore were dis-
qualified.

In summary, we found the NEI Scheimpflug
cataract imaging system to be useful, sensitive,
reproducible, and efficient for monitoring
change in the nuclear region of normal and
cataractous lenses. However, a longer follow
up period will be required to correlate the
changes detected by this device to clinically
significant change in visual acuity.
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