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Objectives: To study the incidence of and predictors
for cataract extraction (CE) in patients with newly di-
agnosed glaucoma, the impact of CE on visual function,
and changes in the time around CE.

Methods: Patients were randomized to medical or sur-
gical treatments for glaucoma at 14 centers and fol-
lowed up for a median of 7.7 years. Vision-specific qual-
ity of life (VS-QOL) data were collected by telephone
interview during follow-up of 607 patients randomized
to medical or surgical treatments for glaucoma. The oc-
currence of CE was the signal event. Risk factors were
evaluated using survival analyses; changes from before
to after CE were evaluated by paired t tests; and trends
were estimated by loess regression.

Results: During follow-up of 607 patients, CE took place

in 99 study eyes. Initial surgery, older age, a more nega-
tive spherical equivalent, and a diagnosis of pseudoex-
foliative glaucoma conferred a higher risk of CE. Visual
field testing before and after CE showed the mean de-
viation improved but the pattern standard deviation wors-
ened. The VS-QOL improved on most subscales.

Conclusions: Initial surgery places a patient with glau-
coma at a higher risk of CE. The impact of CE on visual
field indexes is mixed—the mean deviation improved
but the pattern standard deviation worsened. Most, but
not all, VS-QOL subscales were responsive to worsen-
ing of cataract prior to and acute improvement in vision
after CE.

Arch Ophthalmol. 2006;124:1694-1700

R EPORTS ON THE EFFECT OF

cataract on visual function
have mainly focused on the
impact that cataract extrac-
tion (CE) has on visual acu-

ity (VA) and visual field (VF) indexes.
While a beneficial VA impact is an ex-
pected and very consistent outcome, the
reported effects on VF have been incon-
sistent. Some studies have concluded that
VF indexes do not change substan-
tially,1,2 although most studies have found
that global VF indexes, like the mean de-
viation, show significant improvement af-
ter CE.3-11 The underlying severity of VF
loss at the time of CE may lessen the ex-
tent of VF improvement that can be ex-
pected.4,10

The aims of this study were to evalu-
ate (1) the incidence of and predictors for
CE in patients with newly diagnosed glau-
coma, (2) the short-term impact of CE on
VA, VF, and vision-specific quality of life
(VS-QOL), and (3) the extent to which

these clinical and VS-QOL measures
change in the years preceding and follow-
ing CE.

METHODS

The 607 patients enrolled in the Collabora-
tive Initial Glaucoma Treatment Study (CIGTS)
made up the cohort of patients included in this
study. These newly diagnosed, previously un-
treated patients with phakic eyes and open-
angle glaucoma were enrolled at 14 clinical cen-
ters, where institutional review board approval
was obtained for the study. On obtaining writ-
ten informed consent, patients were random-
ized to initial medication (n=307) or initial tra-
beculectomy (n = 300) in the period from
October 1993 to April 1997. Since some pa-
tients had only 1 eye eligible for treatment, a
study eye was selected for all patients prior to
randomization. Follow-up data used for this re-
port were collected through December 2004,
when patients had been followed up for a me-
dian of 7.7 years. At 6-month intervals, pa-
tients returned to their CIGTS clinical center
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for a comprehensive ophthalmologic examination that in-
cluded automated perimetry with the Humphrey 24-2 full-
threshold VF test protocol. Patients were also contacted at
6-month intervals by telephone and asked a comprehensive bat-
tery of quality of life measures, including the Visual Activities
Questionnaire (VAQ),12 a vision-specific measure assessing pa-
tients’ perception of their visual function. We computed a VAQ
total score based on the mean response to 33 questions and scores
for the 8 VAQ subscales.

During the course of follow-up, CE was allowed under the
study protocol if the patient’s VA had worsened by 20 letters (4
lines) or more on the Early Treatment of Diabetic Retinopathy
Study acuity chart. If the patient’s visual function deficit led the
patient and his/her ophthalmologist to conclude that CE was in-
dicated despite not meeting the VA deficit under the protocol,
CE was allowed on approval by the CIGTS chairman.

Statistical comparisons of the characteristics of those who
required CE with those who did not were made using inde-
pendent 2-sample procedures for continuous (t test) and cat-
egorical (�2 test) outcomes. The cumulative probability of CE
over time since study entry was estimated by the Kaplan-
Meier method; evaluative analyses of factors associated with
time to CE were conducted using Cox regression analysis, with
the backward selection procedure. Comparisons of clinical and
VS-QOL variables measured before and after CE were made us-
ing paired t tests. Modeling of the data collected on VF and VS-
QOL indexes over the time leading up to and following CE used
the loess regression technique.13 Clinical data collected on each
patient’s study eye were used in the analyses. Data were ana-
lyzed using SAS version 9.1 statistical software (SAS Institute
Inc, Cary, NC).

RESULTS

During follow-up after initiation of glaucoma treatment
with medications or trabeculectomy, 162 CEs were per-
formed in 121 patients; of these patients, 58 had CE per-
formed in the study eye only, 41 had bilateral CE, and
22 had CE performed in the fellow eye only. Cataract ex-
traction in the 99 study eyes occurred a mean (SD) of
3.7 (2.0) years after randomization, with a range from
0.3 to 8.4 years. Study participants who had CE in their
study eye differed significantly from those who retained
their natural lenses over the follow-up period (n=486)
on several baseline characteristics (Table 1). They were
on average 9.5 years older (65.0 vs 55.5 years), more fre-
quently had diabetes mellitus (25% vs 15%) and hyper-
tension (46% vs 35%), and included a higher proportion
of patients who had pseudoexfoliative open-angle glau-
coma (12% vs 3%). Those who underwent CE also more
frequently had undergone initial surgical treatment: 61%
(n=60) of the 99 patients who underwent CE in the study
eye had undergone initial trabeculectomy vs 47% (n=230)
of the 486 patients who did not undergo CE.

A Kaplan-Meier estimate of the cumulative probabil-
ity of CE from the time of randomization for the 2 initial
treatment groups is shown in Figure1. If an initial medi-
cine group patient crossed over to trabeculectomy prior
to CE, as occurred in 7 patients, their follow-up was cen-
sored at that time. It is evident that CE occurred earlier
and more frequently in patients randomized to initial tra-
beculectomy than initial medical treatment (P=.001, log-
rank test). The probability of CE 1 year after random-
ization was 8 times greater in the initial surgery group

(2.4% vs 0.3%). By 5 years after randomization, the cu-
mulative probability of CE in those who had initial sur-
gery (19.0%) was almost 3-fold higher than in the initial
medicine group (6.5%). The rate of CE slowed consid-
erably in the surgery group after the first 5 years.

Table 1. Comparison of Patients With and Without CE*

Baseline Variable
No CE

(n = 486)
CE

(n = 99)
P

Value†

Age, y 55.5 (10.9) 65.0 (6.6) �.001
Mean deviation, dB −5.37 (4.30) −5.74 (4.40) .43
CIGTS visual field score 4.71 (4.24) 5.07 (4.53) .45
Intraocular pressure, mm Hg 27.4 (5.5) 28.2 (5.8) .23
Spherical equivalent, diopters −1.04 (2.57) −0.76 (2.88) .33
Corneal thickness, µm 551.5 (48.3) 557.9 (52.1) .39
Follow-up, mo 88.7 (22.2) 97.0 (17.0) �.001
Male, No. (%) 264 (54) 61 (62) .18‡
Black, No. (%) 192 (40) 34 (34) .34‡
Initial treatment, surgery, No. (%) 230 (47) 60 (61) .01‡
Education, No. (%) .07

�High school 97 (20) 29 (29)
High school 143 (29) 21 (21)
�High school 246 (51) 49 (49)

Smoking history, No. (%) .61
Never 187 (38) 38 (38)
Ex-smoker 191 (39) 43 (43)
Current smoker 108 (22) 18 (18)

Hypertension, No. (%) 170 (35) 46 (46) .03
Diabetes, No. (%) 71 (15) 25 (25) .01
Glaucoma diagnosis, No. (%) �.001

Primary open angle 446 (92) 85 (86)
Pseudoexfoliative 15 (3) 12 (12)
Pigmentary 25 (5) 2 (2)

Abbreviations: CE, cataract extraction; CIGTS, Collaborative Initial
Glaucoma Treatment Study.

*Values are expressed as mean (SD) unless otherwise indicated.
†Independent, 2-sided t tests.
‡�2 Tests.
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Figure 1. A Kaplan-Meier estimate of the cumulative probability of cataract
extraction (CE) from the time of randomization for the 2 initial treatment
groups. The error bars represent 95% confidence intervals for each
time-specific estimated probability of CE. Log-rank test P= .001.
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Cox regression modeling of time to CE showed that
initial surgical treatment, older age, higher myopia, glau-
coma diagnosis (pseudoexfoliative open-angle glau-
coma), and diabetes were predictive of CE. Hazard ra-
tios and associated 95% confidence intervals for these risk
factors are shown in Table2. Initial trabeculectomy treat-
ment conferred a 3.8-fold increased risk (95% confi-
dence interval, 2.2-6.5) of CE relative to initial medica-
tions during the first 5 years after randomization. The
increased risk from surgery was only evident during the
first 5 years after treatment initiation, after which the 2
groups’ risks did not differ significantly. Older age at base-
line also placed patients at an increased risk that was non-
linear in shape. The hazard ratios for older ages (all rela-
tive to a 50-year-old) increased rapidly from a 2.7-fold
increased risk for a 55-year-old to an 8.8-fold increased
risk for a 65-year-old, but the increased risk leveled off
with ages older than 65 years. Patients with a self-
reported history of diabetes had a risk of CE that was 56%
higher than those without diabetes, but this difference
only approached significance (P=.08). A diagnosis of pseu-
doexfoliative glaucoma was associated with a 2-fold greater
risk of CE relative to primary open-angle glaucoma
(POAG), whereas the risk of CE for patients with pig-
mentary glaucoma did not significantly differ from that
of patients with POAG. Spherical equivalent (SphEq) was
associated with the risk of CE in a manner best approxi-
mated by a piecewise-linear (V-shaped) function, with
the lowest risk of cataract at a SphEq near zero. The CE
risk increased for patients with increasing myopia (haz-
ard ratio=1.86 per 3 diopters � zero; P�.001), and the
CE risk increased less strongly (and insignificantly) for
patients with hyperopia (hazard ratio=1.21; P=.61). Other
factors that were evaluated and not found to be signifi-
cantly related to risk for CE included sex, race, educa-
tion, clinical center, surgeon type (clinical center vs com-

munity), hypertension, smoking status, and baseline
measures of intraocular pressure (IOP), optic disc hem-
orrhage, and central corneal thickness.

Clinical and VS-QOL information gathered in the 0-
to 2.5-year period leading up to study eye CE and the
0.1- to 1.5-year period after CE for the 99 patients who
had CE are shown in Figure 2. Loess regression lines
show the average change in these variables in the period
prior to and after CE. As expected, VA scores decreased
(ie, worsening VA) as the time of CE approached, and
on CE, the VA scores increased abruptly and remained
constant for the 1.5-year period thereafter. A less strik-
ing but evident decrease (ie, worsening) in the mean de-
viation from VF testing occurred in the pre-CE period.
After CE, a stepped increase in the mean deviation (ie,
improved VF) was evident. The VAQ total score and most
VAQ subscale scores (results not shown in Figure 2) in-
dicate higher scores, consistent with decreasing ability
to perform everyday visual tasks as the time of CE ap-
proached, followed by lower scores reflecting the ben-
eficial impact of CE on self-reported visual functioning.

Contrasts of average scores obtained in the 0- to
6-month period before and after CE of the study eye
(Table 3) show significant improvement in VA and also
in 2 measures of VF depression, the CIGTS VF score and
the mean deviation. The extent of improvement in these
2 global VF indexes varied in accord with VF severity at
baseline. Lesser change occurred as the VF severity at ran-
domization increased (P=.04, analysis of variance). Those
with mild VF loss at baseline (mean deviation�−5 dB)
showed a mean improvement of 3.66 dB (SD, 3.47 dB);
those with moderate VF loss (−5 to −9.9 dB) showed a
mean improvement of 1.85 dB (SD, 2.87 dB), and those
with substantial VF loss (�−10 dB) showed a mean im-
provement of 0.89 dB (SD, 4.92 dB). Significant in-
creases (worsening) were found in the pattern standard
deviation (PSD) and corrected PSD (CPSD). No signifi-
cant change was observed in the short-term fluctuation
from Humphrey 24-2 VF testing.

Significant improvements after CE were reported in
the VAQ total score and in 6 of the 8 visual function sub-
scales (Table 3). Initial treatment (surgery or medicine)
did not impact the extent of improvement. Changes over
time in the light/dark adaptation and color discrimina-
tion subscales did not reach statistical significance. Since
the fellow eye’s status might have influenced these person-
specific measures of visual functioning, we evaluated sub-
sets in which we deleted those with moderate visual loss
(20/50 or worse best-corrected VA) in the fellow eye (n=2)
and those who had fellow eye CE in the 0- to 6-month
period before (n=3) or after (n=2) the study eye’s CE.
The analyses of VAQ total and subscale scores before and
after CE showed the same significant findings within these
subsets.

Intraocular pressure was measured prior to CE and
1 week and 1 month after CE, with before and after data
on 96 patients. The mean change at 1 week, �0.5 mm Hg
(SD, 6.4 mm Hg) was not significant (P=.42), whereas
the mean change at 1 month, �1.0 mm Hg (SD, 5.2
mm Hg), approached statistical significance (P=.06). The
distribution of IOP change from pre-CE to 1 month
post-CE shows 3 patients with a 10-mm Hg or higher in-

Table 2. Risk Factors for Cataract Extraction
From a Cox Regression Model

Variable
Hazard Ratio

(95% CI)
P

Value

Initial treatment, surgery vs medicine,
years postrandomization

�5 3.76 (2.16-6.54) �.001
�5 0.63 (0.15-2.62) .32

Age, y �.001*
55 vs 50 2.72 (1.78-4.15)
60 vs 50 5.62 (2.87-11.00)
65 vs 50 8.84 (4.10-19.03)
75 vs 50 9.60 (4.28-21.50)

Diabetes, yes vs no 1.56 (0.94-2.59) .08
Diagnosis, vs primary open-angle

Pseudoexfoliative 2.06 (1.07-3.98) .03
Pigmentary 0.62 (0.15-2.62) .52

Spherical equivalent
�0 (per 3 diopters � zero) 1.86 (1.37-2.51) �.001
�0 (per 3 diopters � zero) 1.21 (0.58-2.52) .61

Abbreviation: CI, confidence interval.
*P value for the joint test for age and age squared. Each term is

individually significant in the Cox model (age, P = .002; age squared,
P = .005).
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crease in IOP and 1 patient with a 10-mm Hg or higher
decrease in IOP.

Table4 presents changes from baseline to 1 of 2 times:
12 to 18 months after CE or month 60 for those who did
not undergo CE. Month 60 was chosen for those who did
not undergo CE because the average timing of CE was
42 months postenrollment. Both groups experienced a
3-letter loss of VA, on average. Visual field changes from
baseline to 12 to 18 months post-CE showed worsening
in those who had CE but not in the non-CE group. The
mean deviation worsened 1.4 dB from baseline (P=.03),
with a similar change in the CIGTS VF score. Two VAQ
subscale scores showed slight worsening from baseline
to post-CE: the depth perception subscale (P=.047) and
the color discrimination subscale (P=.10). No such wors-
ening was observed in those who did not undergo CE.
In fact, that group showed small but significant improve-
ments over 5 years in glare disability, acuity/spatial vi-
sion, and visual processing speed (P�.01). Contrasts of
the mean change from baseline in these 2 groups yielded

1 significant difference—the 0.2-unit worsening of depth
perception in the CE group vs stability (0.0-unit aver-
age change) of that VAQ subscale in the non-CE group
over a 5-year period.

COMMENT

Longitudinal follow-up of patients with newly diag-
nosed open-angle glaucoma in the CIGTS permitted an
assessment of the impact initial treatment had on the in-
cidence of CE. It also allowed us to evaluate how both
clinical and vision-specific measures changed as the time
of CE approached, the immediate impact of CE, and how
post-CE measures compared with what they were at base-
line. We expected an increase in VA resulting from CE,
and we found an average 20-letter (4-line) increase from
before to after CE. We also found a quite striking 2.6-
unit improvement in the mean deviation from the Hum-
phrey 24-2 VF test, which went from an average of −9.15
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Figure 2. Clinical and vision-specific quality of life information gathered in the 0- to 2.5-year period leading up to study eye cataract extraction and the 0.1- to
1.5-year period after CE for the 99 patients who underwent cataract extraction. A, Mean deviation score. B, Visual acuity score. C, Visual Activities Questionnaire
(VAQ) score.

Table 3. Change in VA, VF, and VAQ Scores From Before to After CE

Variable

Mean (SD)

P Value*0-6 mo Before CE 0-6 mo After CE Difference (Before to After)

ETDRS VA (n = 69) 59.3 (14.3) 80.4 (9.3) �21.1 (13.3) �.001
Humphrey 24-2 test (n = 68)

Mean deviation −9.15 (4.41) −6.53 (5.25) �2.61 (3.72) �.001
CIGTS VF score 10.3 (5.7) 6.1 (5.6) −4.2 (5.3) �.001
PSD 4.69 (2.90) 5.62 (3.27) �0.93 (1.63) �.001
CPSD 3.98 (3.03) 4.92 (3.40) �0.94 (1.92) �.001
SF 2.01 (0.89) 2.10 (0.99) �0.09 (0.96) .43

VAQ scores (n = 56)
Composite 2.2 (0.8) 2.0 (0.7) −0.2 (0.4) �.001
Color discrimination 1.6 (0.8) 1.6 (0.8) −0.1 (0.6) .38
Glare disability 2.7 (1.1) 2.4 (1.0) −0.3 (0.6) .004
Light/dark adaptation 2.5 (1.1) 2.4 (1.0) −0.1 (0.6) .09
Acuity/spatial vision 2.9 (1.1) 2.3 (0.9) −0.5 (0.8) �.001
Depth perception 1.9 (0.9) 1.6 (0.8) −0.3 (0.5) �.001
Peripheral vision 2.0 (0.8) 1.7 (0.8) −0.2 (0.5) .001
Visual search 2.2 (0.9) 2.1 (0.8) −0.2 (0.5) .03
Visual processing speed 2.1 (0.8) 1.9 (0.7) −0.3 (0.5) �.001

Abbreviations: CE, cataract extraction; CIGTS, Collaborative Initial Glaucoma Treatment Study; CPSD, corrected PSD; ETDRS, Early Treatment of Diabetic
Retinopathy Study; PSD, pattern standard deviation; SD, standard deviation; SF, short-term fluctuation; VA, visual acuity; VAQ, Visual Activities Questionnaire;
VF, visual field.

*Paired t test; sample sizes reflect the availability of data for both periods.
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dB prior to CE to −6.53 dB after CE (P�.001). The gen-
eralized VF depression caused by cataractous change is
removed by extraction of the cataract, thereby improv-
ing global measures of VF depression. However, signifi-
cant worsening of the PSD and CPSD VF indexes oc-
curred after CE, which Hayashi et al6 reported for patients
with glaucoma who had dense scotomata but not for those
who lacked dense scotomata. These findings are likely
due to an unmasking of the true PSD and CPSD values
on eliminating the generalized depression from cata-
ract. Given that the primary outcome in the CIGTS was
VF progression, our findings were deemed important
enough to warrant an adjustment for cataract in analy-
ses that addressed VF change. Previous studies of pa-
tients with glaucoma who underwent CE vary in the re-
ported amount of mean deviation change, ranging from
2 small studies1,2 (involving 24 and 26 patients) that re-

ported no significant change, to larger studies3,4,6,10 (in-
volving from 41 to 140 patients) that found significant
improvement in the mean deviation.

Our finding that CE was more frequent in those pa-
tients randomized to initial surgery is consistent with what
we reported in the interim analysis,14 but increased fol-
low-up diminished the extent to which the incidence dif-
fered from those treated medically. Cox regression mod-
eling of the time from randomization to CE indicated that
the increased risk induced by surgery over the first 5 years
differed from that observed over subsequent follow-up.
This indicates that initial surgery likely places a patient
at increased risk of cataract for a moderate amount of time,
perhaps about 4 to 5 years, after which other factors, such
as aging, likely play more important roles. If glaucoma
medications do increase the risk of cataract, which was
an association of borderline significance in a recent re-

Table 4. Change in VA, VF, and VAQ Scores From Randomization to 12 to 18 Months After CE
and From Randomization to Month 60 for All Others*

Variable

Mean (SD)

P
Value‡At Randomization

12-18 mo After CE
(or at Month 60 for No CE Group) Difference†

ETDRS VA
CE (n = 79) 82.8 (6.0) 79.7 (16.6) −3.1 (16.4)§ .10
No CE (n = 385) 86.7 (5.2) 84.0 (8.2) −2.7 (7.9) �.001

Humphrey 24-2 test
Mean deviation

CE (n = 76) −5.33 (3.84) −6.71 (6.40) −1.38 (5.53)§ .03
No CE (n = 384) −5.21 (4.17) −4.98 (5.26) �0.23 (3.26) .17

CIGTS VF score
CE (n = 77) 4.7 (4.3) 5.7 (5.8) �0.9 (5.1) .12
No CE (n = 383) 4.8 (4.4) 4.4 (5.0) −0.4 (3.4) .04

VAQ scores
Composite

CE (n = 71) 2.0 (0.5) 2.0 (0.7) 0.0 (0.5) .46
No CE (n = 397) 2.0 (0.6) 1.9 (0.8) −0.1 (0.6) .06

Color discrimination
CE (n = 71) 1.5 (0.6) 1.6 (0.7) �0.1 (0.6) .10
No CE (n = 397) 1.5 (0.7) 1.5 (0.8) 0.0 (0.6) .43

Glare disability
CE (n = 71) 2.6 (1.0) 2.5 (1.1) −0.1 (0.9) .48
No CE (n = 397) 2.4 (0.9) 2.3 (1.1) −0.2 (0.9) �.001

Acuity/spatial vision
CE (n = 71) 2.5 (0.8) 2.4 (0.9) −0.1 (0.9) .49
No CE (n = 397) 2.4 (0.9) 2.2 (1.0) −0.2 (0.9) �.001

Depth perception
CE (n = 71) 1.5 (0.5) 1.7 (0.8) �0.2 (0.7) � .047
No CE (n = 397) 1.6 (0.7) 1.5 (0.8) 0.0 (0.7) .56

Peripheral vision
CE (n = 71) 1.7 (0.5) 1.8 (0.8) �0.1 (0.6) .14
No CE (n = 397) 1.7 (0.7) 1.7 (0.9) 0.0 (0.6) .86

Visual processing speed
CE (n = 71) 1.9 (0.6) 1.9 (0.8) 0.0 (0.6)§ .59
No CE (n = 397) 1.8 (0.7) 1.8 (0.8) −0.1 (0.6) .009

Abbreviations: CE, cataract extraction; CIGTS, Collaborative Initial Glaucoma Treatment Study; CPSD, corrected PSD; ETDRS, Early Treatment of Diabetic
Retinopathy Study; PSD, pattern standard deviation; SD, standard deviation; SF, short-term fluctuation; VA, visual acuity; VAQ, Visual Activities Questionnaire;
VF, visual field.

*No significant changes were found in the Humphrey 24-2 PSD, CPSD, or SF measures and the VAQ subscales for light/dark adaptation and visual search
(results not shown). Sample sizes reflect the availability of data for both times.

†Independent t test or Wilcoxon rank sum test for comparisons between CE and no CE groups.
‡P values are from the paired t test or Wilcoxon signed rank test for time-related comparisons within CE and no CE groups.
§.05�P�.10.
�.01�P�.05.
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port from the Australian Blue Mountains Eye Study,15 any
impact in our study was overwhelmed by the influence
of trabeculectomy on CE risk.

The association of age with CE risk was expected, but
the association of myopia, type of glaucoma, and diabe-
tes with the risk of CE warrants discussion. More nega-
tive SphEq refractive values recorded at baseline, indica-
tive of higher myopia (since patients at enrollment were
excluded if they had substantial cataractous lens changes),
placed patients at a higher risk of CE. This finding is con-
sistent with results from large epidemiologic stud-
ies.16-20 The impact of myopia on the risk of cataract de-
velopment and CE in these studies varied by subtype of
cataract, with the most consistent associations reported
for posterior subcapsular and nuclear opacification. Our
lack of specificity in recording the type of cataract pre-
vents a more detailed look at the myopia association re-
ported herein. The lack of linearity in the SphEq asso-
ciation with CE risk, in particular the observation that
risk increases slightly as hyperopia increases, implies that
modeling this relationship in future studies should evalu-
ate if patients with myopia differ from patients with hy-
peropia.

The CIGTS eligibility criteria permitted patients with
3 forms of open-angle glaucoma to be enrolled—POAG,
pseudoexfoliative, and pigmentary. Primary open-angle
glaucoma predominated (n=550 [90.6%]), with the lat-
ter 2 types, pseudoexfoliative (n=29 [4.8%]) and pig-
mentary (n=28 [4.6%]), about equally represented. Of
the 29 patients with pseudoexfoliative glaucoma, 12
(41.4%) underwent CE during follow-up, whereas 85
(15.5%) of the patients with POAG and 2 (7.1%) of the
patients with pigmentary glaucoma did so. One recent
case-control study21 identified pseudoexfoliation syn-
drome as a risk factor for cortical cataract. The fact that
patients with pseudoexfoliative glaucoma were at a higher
risk of CE is consonant with the literature on pseudo-
exfoliative syndrome. Deposition and accumulation of
extracellular material on the lens and other ocular tis-
sues has been associated with pseudoexfoliation syn-
drome,22 and recent studies23,24 have identified aqueous
humor factors that may lead to cataract in patients with
pseudoexfoliation syndrome, such as increased oxida-
tive stress.

Patients with diabetes were at an increased risk of CE,
but in relation to the other risk factors, the association
was not strong. Diabetes in CIGTS patients was as-
sessed by self-report at baseline, which may have led to
some extent of underdetection, thereby weakening the
association. In addition, patients with diabetes were ex-
cluded from participating in the CIGTS if they had pro-
liferative retinopathy, macular edema, or nonprolifera-
tive retinopathy with more than 10 microaneurysms. If
the risk of CE is influenced by severity of diabetes, this
exclusion criterion may have limited our ability to de-
tect an association.

Unique to CIGTS is the availability of longitudinal VS-
QOL information on patients with glaucoma as they de-
veloped cataract, underwent CE, and continued to be fol-
lowed up for their glaucoma condition. The loess
regression plots (Figure 2) reveal worsening of a num-
ber of clinical and VS-QOL measures as the time of CE

approaches. Similar trends were seen for most VS-QOL
subscales. These VS-QOL measures are person specific,
rather than eye specific, and assess aspects of visual func-
tioning other than that measured by distance VA test-
ing. The amount of scatter observed in the loess regres-
sion plot of the VAQ total scores reflects the multiple
factors that contribute to a person’s appraisal of their bin-
ocular visual function, such as past visual function, ex-
pectations, coping, and adaptation. In terms of magni-
tude, the largest pre-CE to post-CE change (Table 3)
occurred in the VAQ’s acuity/spatial vision subscale, but
other subscales showed highly significant improve-
ments, such as depth perception, visual processing speed,
and peripheral vision. Interestingly, when the clinical and
VS-QOL measures assessed well after CE (12 to 18
months) were contrasted to the early (0 to 6 months)
post-CE measures, the amount of change was negli-
gible. Likewise, when the baseline, pretreatment mea-
sures were contrasted to those taken well after CE, the
only clinical measure that had worsened significantly was
the VF test’s mean deviation (1.4-dB worsening), and the
only VS-QOL measure that had worsened was the depth
perception subscale score (0.2-unit worsening). These
changes may reflect progression of glaucoma, but the fact
that these changes were unique to the CE group and not
seen in the larger non-CE group may indicate an impact
of CE or factors that coexist with the need for CE on wors-
ening VF and depth perception. The magnitude of these
changes was not large, however, and thus may not be clini-
cally meaningful.

CONCLUSIONS

Cataract extraction was performed more frequently in pa-
tients with glaucoma whose initial treatment was trab-
eculectomy than in those treated initially with topical
medications. Risk factors other than initial surgery in-
cluded older age, higher myopic refractive error, diabe-
tes, and a diagnosis of pseudoexfoliative glaucoma. Cata-
ract extraction had a significant impact on both clinical
and VS-QOL indicators in CIGTS patients. Marked ef-
fects were shown for Humphrey 24-2 VF indexes, in-
cluding the mean deviation, which improved, and the PSD
and CPSD, which worsened. Many measures of VS-
QOL that had worsened prior to CE showed significant
improvement after CE, and the surgical impact brought
patients’ VS-QOL scores, on average, to levels approach-
ing those found at initial diagnosis.
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Correction

Error in Author’s Name. In the Correspondence letter
titled “Optic Nerve Structure in Healthy Subjects,” pub-
lished in the October 2006 issue of the Archives (2006;
124:1507), the second author’s name was misspelled and
should have read as follows: Maurizio Zanini, MD.
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