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Abstract
Purpose—To determine the effect of intraocular pressure (IOP) lowering on the optic disc in
patients of the Collaborative Initial Glaucoma Treatment Study (CIGTS) after five years.

Design—Randomized clinical trial

Methods—The baseline and five-year stereoscopic optic disc photographs of 348 eyes (patients)
randomized to medical or surgical treatment of open-angle glaucoma were assessed by two
independent readers for change in a masked side-by-side comparison, and confirmed by an
independent committee.

Results—303 (87.1%) eyes showed no change, 22 (6.3%) showed enlargement of the cup along
any meridian (progression), and 23 (6.6%) showed a reduction in the cup along any meridian (reversal
of cupping). Incidence of optic disc progression was higher (p=0.007) in the medicine group, 18/185
(10%) than in the surgical group 4/163 (3%); and the incidence of reversal of cupping was higher
(p<0.001) in the surgical group, 21/163 (13%), than the medicine group, 2/185 (1%), (P<0.001).
Visual field worsening (mean deviation) was significantly associated with progression of optic disc
cupping (P<0.001). Reversal of cupping was also associated with lower postoperative IOP (P<0.001).
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Reversal of cupping was not associated with improvement of either visual acuity or central visual
fields.

Conclusions—Surgery prevents or delays glaucomatous progression as measured by optic disc
criteria in patients with early open-angle glaucoma. Reversal of cupping occurs more frequently in
the surgical group than in the medical treatment group. Reversal is associated with lower IOP, but
is not associated with improved visual function.

The Collaborative Initial Glaucoma Treatment Study (CIGTS), a randomized clinical trial
sponsored by the National Institutes of Health, National Eye Institute, Bethesda, Maryland,
was designed to determine the effect of medical and surgical intraocular pressure (IOP)
reduction in patients with newly-diagnosed, previously untreated open-angle glaucoma.1
Published interim results demonstrated statistically greater IOP reduction among patients in
the surgical group than the medical group, but no statistically significant difference in the
primary outcome variable, the CIGTS visual field score.2 Baseline stereoscopic photographs
of the optic disc were taken in both eyes of all study participants, and follow-up photographs
were obtained on the subset of patients who returned for the five-year follow-up visit. However,
these photographs were not examined as an outcome measure of glaucomatous progression.
Therefore, we undertook this study to determine the incidence of, and risk factors for
glaucomatous optic disc progression in the study eyes of CIGTS patients at five years after
treatment.

Methodology
Stereoscopic optic disc photographs were evaluated by the CIGTS Optic Disc Reading Center
(ODRC) at the Department of Ophthalmology at the University of Miami Miller School of
Medicine. Two independent and experienced optic disc readers, who had graded optic nerve
stereoscopic photographs at the Ocular Hypertension Treatment Study Optic Disc Reading
Center from 1994 to present, evaluated these photographs. Following the CIGTS-ODRC
reading protocol, the two primary readers, who were not physicians, examined each baseline
optic disc stereoscopic photograph (right and left stereo-pair) and assessed the quality of the
stereoscopic separation and clarity. If photographic quality was adequate, each reader
independently evaluated the following stereoscopic disc characteristics: vertical and horizontal
central cup-disc (C/D) ratio, focal and diffuse thinning of the neuroretinal rim, presence of a
disc hemorrhage, and extent of peripapillary atrophy, and recorded this information on a
baseline form. If the two primary readers disagreed with respect to photographic quality, or
the adequacy of stereoscopic separation, or any of the optic disc characteristics, a third, senior
reader (RKP), who is a glaucoma specialist, adjudicated the assessment.

The CIGTS-ODRC also evaluated all available five-year follow-up stereophotographs of both
eyes that were obtained within a 6-month window around the five-year follow-up visit. The
two primary readers independently assessed baseline and five-year follow-up stereoscopic
photographs in a side-by-side masked fashion to determine clarity and stereoscopic quality,
and to determine occurrence of optic disc progression, the main outcome of this report. They
were unaware of the dates (sequence) of the stereoscopic photographs, i.e., baseline or follow-
up; or the randomization status to either medical or surgical treatment. They recorded change
as a dichotomous outcome, i.e., as no change in central C/D ratio in any meridian, or as change,
enlargement of the central C/D ratio in any meridian.

The senior reader (RKP) also evaluated many of these photographic sets, including all those
baseline and follow-up stereoscopic photographic sets where either (or both) primary reader
(s) suspected optic disc change. Copies of baseline and five-year follow-up optic disc
stereoscopic photographs that were determined to have changed by both the primary readers
and by the senior reader were sent to each member of the CIGTS-ODRC Endpoint Committee
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(DK Heuer, E Higginbotham, and DR Anderson). Each member independently evaluated the
set of stereoscopic photographs in a manner identical to that used by the CIGTS-ODRC. No
member of the CIGTS-ODRC Endpoint Committee was aware of the date of the photographs
or the randomization status. After their determinations, each member was unmasked to the
date/sequence of the photographs, to ensure that each committee member was so secure in the
judgment of disc change that s/he would not alter it given this additional information. Indeed,
each member confirmed his/her initial assessment. Differences in assessment among
Committee members were resolved with phone conferences and consensus was reached for all
eyes

The ODRC received 2663 stereoscopic photograph pairs from the CIGTS Coordinating Center
at the University of Michigan, Kellogg Eye Center. Of these, 1169 were baseline disc
photographs of both eyes of CIGTS patients; 823 were follow-up photographs within the five-
year window; and 671 were follow-up photographs not within the five-year window. One eye
per patient was included in this report; this study eye was determined by the CIGTS
Coordinating Center as the first eye of the 607 patients randomized in CIGTS to undergo
treatment.2 The CIGTS-ODRC evaluated the 607 baseline stereoscopic photographs of the
study eye, Of these 607 patients, 411 (68%) had five-year follow-up stereoscopic photographs
available for comparison; of these 411 photographs, 63 were judged to be of insufficient clarity
or inadequate stereoscopic separation to permit assessment. Thus this report analyzes 348 study
eye photographs for which both baseline and five-year follow-up photographs were able to be
graded.

Of these 348 eyes, 215 (62%) had sequential 35 mm stereoscopic optic disc photographs both
at baseline and at five-year follow-up; 94 (27%) had simultaneous stereophotographs both at
baseline and follow-up; 20 (5.7%) had sequential stereophotographs at baseline and
simultaneous stereophotographs at follow-up; and 19 (5.5%) had simultaneous
stereophotographs at baseline and sequential stereophotographs at follow-up.

Interval level variables, including age, visual field parameters, measurement of refractive error,
IOP, ETDRS acuity, and vertical and horizontal C/D ratio were expressed as means (standard
deviations) and compared with analysis of variance with post hoc least significant difference
tests. Visual field parameters included the mean deviation (md), the pattern standard deviation
(psd) and the CIGTS visual field score.1 Analysis of 2×2 contingency tables was conducted
with Yates’ corrected chi-square or Fisher’s exact test as appropriate. Chi-square analysis was
used for higher order tables and the exact permutation form of chi-square was used when small
expected values were a consideration. Other analyses are documented as they appear in the
results section. All analyses were performed either with SPSS version 15.0 (SPSS, Inc.
www.spss.com) or StatXact (Cytel software, www.cytel.com).

Results
Of the 348 eyes with adequate baseline and five-year follow-up stereoscopic photographs, the
ODRC judged that 66 demonstrated a change in disc appearance. The baseline and follow-up
stereoscopic optic disc photographs of these eyes were sent to the members of the CIGTS-
ODRC Endpoint Committee for evaluation. The CIGTS-ODRC Endpoint Committee
confirmed a change that had been identified by the ODRC in 45 of 66 eyes between the baseline
and five-year follow-up visits. Of these 45 eyes, 22 (49%) were judged to have the larger cup
at the five-year follow up visit compared to the baseline. The other 23 eyes (51%) showed a
reduction in the size of the central cup at the five-year follow-up visit. By definition, optic disc
progression was judged to have occurred in the stereoscopic disc photograph with the larger
cup. With this criterion, the follow-up optic disc status can be divided into three groups, 303
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(87.1%) with no change, 22 (6.3%) with glaucomatous progression, and 23 (6.6%) with reversal
of cupping. (See Figure 1).

Association of Glaucomatous Disc Changes and Visual Field Changes
The baseline visual field parameters by optic disc change classification are displayed in Table
1, and the changes in visual field parameters from baseline to five-year follow-up in Table 2.
An analysis of variance determined significant differences among the three disc change
classification groups for each of the measures of follow-up minus baseline visual field
differences. (Table 2) Post-hoc least significant difference tests demonstrated that eyes with
glaucomatous progression by optic disc criteria had significantly more visual field worsening
than those in either the no change group or in the reversal of cupping group for three visual
field variables: mean deviation (MD), corrected pattern deviation (PSD) or CIGTS Visual Field
Score. The difference in worsening of mean deviation between the progression and no change
groups was 3.5 dB (95% confidence interval=1.9, 5.0dB). No differences were determined in
visual field parameter change between the reversal of cupping group and the no disc change
group. The difference in worsening of mean deviation between the reversal of cupping and no
change groups was −0.04dB (95% confidence interval= −1.6, 1.5dB).

Disc Changes and Randomized Treatment Groups
A statistically significant difference in disc classification was confirmed between the medical
treatment and surgical treat groups (P<0.001, chi-square), Table 3. Each of the three possible
pair-wise associations of optic disc change (baseline to five-year follow-up) classification
groups with treatment assignment are also statistically significant (p≤0.014, Fisher’s exact
test). A lower proportion of eyes (p=0.007) in the surgical treatment group developed
glaucomatous optic disc progression (3%) than did those in the medical treatment group (10%),
a seven percent difference (95% confidence interval=1% to 14%). A higher proportion of eyes
(p<0.001) in the surgical treatment group also developed reversal of cupping (13%) compared
to those in the medical group (1%), a difference of 12% (95% confidence interval=6% to 20%).

Visual Field Changes in Randomized Treatment Groups in Eyes with
Gradable Discs

Among the eyes with gradable disc changes the difference in average MD worsening between
the medically treated eyes (0.3±3.9 dB worse at five years follow-up) and surgically treated
eyes (0.4±3.3 dB improved at follow-up) but was not statistically significant (p=0.08, t-test).
Similarly, PSD increased slightly in the medically treated eyes (0.18±2.43) at follow-up and
decreased slightly in the surgically treated eyes (−0.20±1.96) at follow-up, but this difference
was not statistically significant (p=0.11, t-test). The CIGTS visual field scores also increased
(worsened) slightly in the medically treated eyes (0.24±3.47) and decreased (improved) slightly
in the surgically treated eyes (−0.34±3.68) and this difference was not statistically significant
(p=0.14). These results were unchanged with respect to direction and significance when the
analysis was conducted on all 476 eyes for which five-year visual field data were available and
not limited to those with gradable discs.

Eyes with reversal of optic disc cupping
The CIGTS-ODRC and CIGTS-ODRC Endpoint Committee independently identified 23 eyes
which, by optic disc criteria, had smaller C/D ratios at the five-year follow-up than at baseline
(See Figure 1). These eyes were more likely to have been randomized to the surgical than to
the medical treatment group. Eyes randomized to surgery and undergoing trabeculectomy with
an antifibrotic (5-FU or mitomycin C) were not statistically significantly (p=0.096, Fisher’s
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exact test) more likely to demonstrate reversal of cupping (17% of 92 eyes) than those
undergoing surgery without an antifibrotic (7% of 68 eyes). Refractive error, baseline and five-
year IOP, baseline and five-year follow-up ETDRS visual acuity, baseline C/D ratio, age, and
ancestry were studied for their possible association with optic disc classification (Table 4).
Post-hoc least significant difference tests demonstrate that for two variables: follow-up IOP
and change in IOP from baseline to follow-up, the eyes with reversal of cupping are highly
significantly different from the other two groups. Study eyes in the no change group and
glaucomatous progression group are similar with respect to these variables. Eyes that
demonstrated reversal of cupping had an average IOP that was 6 to 7 mm Hg lower than other
study eyes at five years (p<0.001, ANOVA), but reversal was not limited to eyes with marked
hypotony (IOP≤5mmHg) at follow-up.

To further explore other factors associated with reversal of cupping, the variables in Table 4
were included in a forward stepwise logistic regression model. Variables significant before
adjustment included follow-up IOP (p<0.001), change in IOP from baseline to follow-up
(p<0.001), follow-up ETDRS acuity (p=0.015), and change in ETDRS acuity from baseline to
follow-up (p=0.032). However, after adjustment, only lower follow-up IOP (p<0.001) was
significantly associated with an increased risk of reversal of cupping, with odds ratios 7.5 (95%
CI:3.8–14.7) for a 5 mmHg decrease in IOP. No other variables in Table 4 were statistically
significant after adjustment for follow-up IOP.

Eyes with reversal of cupping demonstrated visual field changes similar to the group with
unchanged discs (Table 2). Table 5 demonstrates the relationship between 5 mm Hg increments
of follow-up IOP and the development of reversal of cupping. An example of reversal of
cupping is demonstrated in Figure 1. This patient underwent trabeculectomy with reduction of
IOP from 22 to 7 mm Hg. Neither visual acuity nor visual field function improved. The change
in the course of the first order venule and arteriole at the superior temporal disc border suggest
thickening of the peripapillary nerve fiber layer.

Eyes gradable for disc changes at follow-up versus those not gradable
There were available for 482 patients (6 without follow-up field data) with a five-year visit.
We compared the 348 (72%) study eyes with gradable disc change status to the 134 (28%) not
gradable for disc change status due to lack of stereoscopic photographs or due to photographs
having insufficient quality. There was no difference in the prevalence of gradable disc photos
between the two randomized treatment arms of the study. Patients graded with respect to disc
change were more likely to be of African American ancestry, were slightly younger, and
averaged more ETDRS letters read at follow-up, than eyes that were not gradable with respect
to disc status. (Supplemental table at AJO.com)

Discussion
Our investigation of baseline and five-year follow-up stereoscopic disc photographs
demonstrated a highly statistically significant association of eyes with progressive visual field
loss and increased optic nerve cupping or thinning of the neuroretinal rim. Patients in the
surgical group were less likely to have progressed by optic disc criteria than those in the medical
treatment group. In the previously published interim report no statistically significant
difference between visual field loss between the two groups had been demonstrated,2 as was
true for the subset with optic disc photographs analyzed in this report. Disc change may be a
more sensitive indicator of glaucomatous progression at five-years follow-up than is visual
field change in the cohort of patients recruited for the CIGTS, as was the case for detecting the
onset of primary open-angle glaucoma in the Ocular Hypertension Treatment Study.3
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The finding of more eyes with apparent thickening of the neuroretinal rim and reduction of the
size of the central cup (reversal of cupping) than eyes with progressive cupping at follow-up
was unexpected. Although this observation has been previously reported in eyes of children
with infantile glaucoma after trabeculotomy4–10 and in adults after glaucoma filtering surgery,
11–22 we do not believe this finding is commonly appreciated. Transient reduction in optic disc
cupping has been described in young adults with acute reduction of IOP associated with
probable acute angle closure23, corticosteroid glaucoma24, and surgical intervention.25 The
nearly even distribution between the eyes with optic nerve stereoscopic photographs that
progressed at follow-up versus those with reversal of cupping may suggest an inability of the
six expert optic disc stereoscopic photograph readers (two primary readers, one senior reader,
and three endpoint committee readers) to uniformly judge disc progression; however, the
substantial differences between these two classes of optic nerve change with respect to IOP,
visual field parameters, and treatment assignment make this unlikely.

We determined that eyes with lower postoperative IOP and those that received surgical
treatment were more likely to develop reversal of cupping. Spaeth and coworkers previously
published photographs of eyes that underwent glaucoma filtering surgery with marked
reduction of IOP that also demonstrated reversal of cupping, and were comparable to what we
observed in this study.26 Several authors have hypothesized pathophysiologic mechanisms to
explain this finding including the increased elasticity of the optic nerve head in children
compared with adults8, distension of the scleral canal in infants7, reduction in the diameter of
the scleral canal8,13, anterior movement of the lamina cribrosa27, and proliferation of astroglia.
5,28,29 Two experimental studies suggested that eyes with larger central cups are less likely to
demonstrate reversal of cupping with reduction of IOP.30,31

We speculate that this unexpected five-year finding is likely related to a mechanical
deformation of the lamina cribrosa and prelaminar nerve fiber rather than to repair or
regeneration of the retinal nerve fiber layer. The reversal likely follows anterior movement of
the lamina cribrosa and peripapillary scleral with the possibility of a thickening of the
prelaminar neural tissue as a separate component in a subset of these eyes. The eyes with
reversal of cupping may have developed clinically visible prelaminal neural tissue thickening
on the basis of several possible etiologies, including: 1) shift of axonal fluid from the
peripapillary retinal nerve fiber layer downstream into the prelaminar neural tissues; 2) shift
of fluid that had been pushed downstream through the lamina at higher IOP levels and
subsequently redistruibted posteriorly into the prelaminar axons at lower IOP; 3) some increase
in axoplasmic transport blockade within the lamina cribrosa by the relative constriction of the
laminar pores after the taut lima relaxes; and 4) long-term prelaminar glial proliferation and
connective tissue synthesis in response to axonal loss during the time when the optic nerve
head tissues conformed to a new architecture. (Personal communication, Claude F. Burgoyne,
MD, March 3, 2008)

The eyes with reversal of cupping did not demonstrate an improvement in either visual acuity
or visual field function at five years. Because stereoscopic photographs were not available for
study during the interval between the baseline and five-year follow-up, we cannot determine
precisely when the reversal of cupping developed. We speculate that if this change is directly
related to the acuteness and magnitude of the IOP reduction, then it would have been observed
in the early postoperative period. We cannot exclude the possibility that subtle disc damage
occurred in eyes that also demonstrated reversal of cupping. In principle, disc damage masked
by anterior movement of the lamina and resultant reduction of the central cup, could lessen the
magnitude of some of the associations that were significant in our analyses. However, we
believe this is unlikely as eyes with disc reversal had reduced IOP and no visual field worsening
on average.
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As 134 (28%) of study eyes with five-year follow-up data available could not be evaluated for
disc changes, either due to lack of stereoscopic photographs or due to photographs having
insufficient quality, we investigated possible selection bias by comparing them to those eyes
having gradable discs. Neither randomized treatment arm was significantly more likely to have
contributed gradable disc photographs. Individuals of African American ancestry were more
likely to contribute gradable disc photographs than were individuals of other ethnicities. The
highly significant difference (p<0.001) in age between those with gradable photographs and
those without was small, only 3.6 years (95% confidence interval: 1.5, 5.7 years). There was
a highly significant difference in visual acuity at follow-up, with the ungradable group seeing
4.2 fewer ETDRS letters than those with gradable photographs. If this were due to the effects
of unoperated cataracts, we would expect more cataract extractions to have been performed in
the group with gradable photographs; however, fewer cataract extractions were performed in
this group. (p=0.038). Modest differences were also observed in MD and IOP at five years
between these two groups. All differences between those graded with respect to disc change
and those not graded were either of relatively low statistical significance or of small size and
seem unlikely to account for the observed relationship between treatment and disc change.
Most importantly neither randomized treatment group was significantly more likely to
contribute gradable photographs.

This study has shown that surgery prevented or delayed glaucomatous progression in CITGS
patients with early open-angle glaucoma; the surgical group showed less glaucomatous optic
disc progression than the medical treatment group. The study has also documented the
phenomenon, reversal of cupping. This reversal of cupping occurred more frequently in the
surgical group than in the medical treatment group. Reversal was associated with lower IOP,
but was not associated with improved visual function. Future clinical trialists may want to
consider the possibility of reversal when measuring other structures that are currently used to
assess glaucomatous damage, such as peripapillary retinal nerve layer thickness, as determined
by scanning laser polarimety or optical coherence tomography, and optic disc topography, as
evaluated with scanning laser ophthalmoscopy.32 This study further supports investigating the
role of IOP-lowering with both medical and surgical treatment in altering the characteristics
of the anterior optic nerve and retinal nerve fiber layer.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Reversal of optic disc cupping in a patient in the Collaborative Initial Glaucoma Treatment
Study (CIGTS) five-year optic disc study with IOP reduction from 22 mm Hg to 7 mm Hg 61
months after trabeculectomy
Left: Before surgery
Right: 61 months after trabeculectomy

Parrish et al. Page 10

Am J Ophthalmol. Author manuscript; available in PMC 2010 April 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Parrish et al. Page 11
Ta

bl
e 

1
M

ea
n 

(S
D

) [
ra

ng
e]

 o
f b

as
el

in
e 

vi
su

al
 fi

el
d 

pa
ra

m
et

er
s 

by
 d

is
c 

ch
an

ge
 c

la
ss

ifi
ca

tio
n 

in
 th

e 
C

ol
la

bo
ra

tiv
e 

In
iti

al
 G

la
uc

om
a 

Tr
ea

tm
en

t
St

ud
y 

(C
IG

TS
) f

iv
e-

ye
ar

 o
pt

ic
 d

is
c 

st
ud

y

B
as

el
in

e 
V

is
ua

l F
ie

ld
 P

ar
am

et
er

D
is

c 
C

ha
ng

e 
C

la
ss

ifi
ca

tio
n

P-
va

lu
ea

T
ot

al
 N

=3
48

R
ev

er
sa

l o
f c

up
pi

ng
 N

=2
3

N
o 

C
ha

ng
e 

N
=3

03
G

la
uc

om
at

ou
s P

ro
gr

es
si

on
 N

=2
2

M
ea

n 
D

ev
ia

tio
n

−5
.6

9 
(3

.8
5)

 [−
14

.4
6,

 0
.0

3]
−5

.1
3 

(4
.0

7)
 [−

19
.6

3,
1.

54
]

−4
.4

5 
(2

.9
2)

 [−
10

.3
4,

 −
0.

24
]

0.
58

−5
.1

3 
(3

.9
9)

 [−
19

.6
3,

 1
.5

4]

Pa
tte

rn
 S

ta
nd

ar
d 

D
ev

ia
tio

n
6.

89
 (3

.9
4)

 [1
.9

0,
 1

4.
61

]
5.

56
 (3

.4
5)

 [1
.2

2,
 1

5.
92

]
4.

72
 (2

.4
9)

 [2
.1

1,
 1

1.
87

]
0.

09
4

5.
59

 (3
.4

5)
 [1

.2
2,

 1
5.

92
]

C
IG

TS
 V

is
ua

l F
ie

ld
 S

co
re

4.
56

 (3
.8

1)
 [0

, 1
4]

4.
43

 (4
.0

7)
 [0

, 1
6]

4.
48

 (4
.0

7)
 [0

, 1
3]

0.
99

4.
44

 (4
.0

5)
 [0

, 1
6]

a O
ne

 w
ay

 a
na

ly
si

s o
f v

ar
ia

nc
e

Am J Ophthalmol. Author manuscript; available in PMC 2010 April 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Parrish et al. Page 12
Ta

bl
e 

2
M

ea
n 

(S
D

) [
ra

ng
e]

 o
f f

ol
lo

w
-u

p 
m

in
us

 b
as

el
in

e 
ch

an
ge

s 
in

 v
is

ua
l f

ie
ld

 p
ar

am
et

er
s 

by
 d

is
c 

ch
an

ge
 c

la
ss

ifi
ca

tio
n 

in
 th

e 
C

ol
la

bo
ra

tiv
e

In
iti

al
 G

la
uc

om
a 

Tr
ea

tm
en

t S
tu

dy
 (C

IG
TS

) f
iv

e-
ye

ar
 o

pt
ic

 d
is

c 
st

ud
y

C
ha

ng
e 

in
 V

is
ua

l F
ie

ld
 P

ar
am

et
er

D
is

c 
C

ha
ng

e 
C

la
ss

ifi
ca

tio
n

P-
va

lu
ea

T
ot

al
 N

=3
42

b
R

ev
er

sa
l o

f C
up

pi
ng

 N
=2

2
N

o 
C

ha
ng

e 
N

=2
98

G
la

uc
om

at
ou

s P
ro

gr
es

si
on

 N
=2

2

M
ea

n 
D

ev
ia

tio
n

0.
33

 (3
.2

7)
 [−

7.
7,

 4
.9

]
0.

29
 (3

.3
5)

 [−
20

.3
, 1

0.
58

]
−3

.2
1 

(5
.9

6)
 [−

19
.1

, 4
.3

6]
<0

.0
01

0.
06

 (3
.6

6)
 [−

20
.3

, 1
0.

58
]

Pa
tte

rn
 S

ta
nd

ar
d 

D
ev

ia
tio

n
0.

01
 (2

.1
7)

 [−
3.

80
, 5

.2
9]

−0
.1

1 
(2

.1
0)

 [−
8.

84
, 8

.9
2]

1.
35

 (3
.3

7)
 [−

4.
01

, 9
.2

2]
0.

01
2

−0
.0

1 
(2

.2
3)

 [−
8.

84
, 9

.2
2]

C
IG

TS
 V

is
ua

l F
ie

ld
 S

co
re

0.
15

 (4
.0

2)
 [−

6.
90

, 9
.5

0]
−0

.2
1 

(3
.4

9)
 [−

14
.7

, 1
5.

00
]

2.
20

 (3
.8

0)
 [−

3.
80

, 1
1.

90
]

0.
00

9
−0

.0
3 

(3
.5

8)
 [−

14
.7

, 1
5.

00
]

a O
ne

-w
ay

 a
na

ly
si

s o
f v

ar
ia

nc
e

b Si
x 

ey
es

 la
ck

ed
 fo

llo
w

-u
p 

vi
su

al
 fi

el
d 

da
ta

Am J Ophthalmol. Author manuscript; available in PMC 2010 April 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Parrish et al. Page 13

Table 3
Optic disc change by treatment assignment in the Collaborative Initial Glaucoma Treatment Study (CIGTS) five-year
optic disc study

Treatment Group

Disc Change Classification

TotalReversal of Cupping No Change Glaucomatous Progression

Medicine 2 (1%) 165 (89%) 18 (10%) 185

Surgery 21 (13%) 138 (85%) 4 (3%) 163

Total 23 (7%) 303 (87%) 22 (6%) 348

P<0.001, chi-square
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Table 5
Relationship between follow-up IOP and eyes with reversal of cupping, N (%) in the Collaborative Initial Glaucoma
Treatment Study (CIGTS) five-year optic disc study

Ranges of IOP at follow-up (mmHg)

Disc Appearance

TotalReversal of Cupping No Change or Glaucomatous Progression

≤5 1 (33%) 2 (67%) 3

5.5 – 10 9 (35%) 17 (65%) 26

10.5 – 15 10 (9%) 98 (91%) 108

15.5 – 20 2 (1%) 151 (99%) 153

≥21 0 (0%) 54 (100%) 54

Total 22 (6%) 322 (94%) 344

P<0.001 by Armitage’s test of trend in proportions
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