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Abstract
Background/aims—Previous reports have
suggested that the success rate for trab-
eculectomy is poorer in younger age
groups but these studies often have het-
erogeneous groups representing diVerent
types of glaucoma with variable surgical
prognosis. Therefore, the relation between
age and the success of trabeculectomy in
the single diagnostic category of primary
open angle glaucoma (POAG) without
identifiable risk factors was examined for
failure in the age range 46–85 years.
Methods—The records of 208 patients who
had undergone a first trabeculectomy for
POAG were examined retrospectively. Age
ranged from 46 to 85 (mean 66.7 years).
The outcome of surgery was examined at
final available follow up and at 1 and 2 years
after surgery. Trabeculectomy was consid-
ered a success if intraocular pressure was
<21 mm Hg with or without additional
medical treatment (“cumulative” success)
and an “absolute” success if intraocular
pressure was <21 mm Hg without addi-
tional medical treatment.
Results—Cumulative success for trab-
eculectomy was 92.3% at final follow up
and 96.6% at 2 year follow up; absolute
success rate was 66.3% at final follow up
and 71.6% at 2 years. There was no signifi-
cant trend for greater success of trab-
eculectomy in the older age groups
(cumulative success at 2 year follow up, ÷2

for linear trend 1.07(p=0.3) nor was the
drop in intraocular pressure following
surgery significantly greater with increas-
ing age (analysis of variance for intraocu-
lar pressure lowering from presentation to
2 years’ follow up (Kruskal–Wallis, t=5.9,
p=0.55). Patients with pseudoexfoliation
were excluded from the main analysis as
these patients have been shown to have a
lower final intraocular pressure following
trabeculectomy, a finding which was con-
firmed in this study.

Conclusion—This study demonstrates
that in the age range 46–85 years there is
no demonstrable relation between age at
the time of surgery and success of trab-
eculectomy in POAG
(Br J Ophthalmol 1999;83:280–284)

Several factors have been shown to influence
the success of trabeculectomy in lowering
intraocular pressure. Among these are the type
of glaucoma,1–3 ethnic origin,4 5 previous
surgery,6 7 and previous topical antiglaucoma
medication.8 9 Several previous reports have
also examined the relation between the success
of surgery and age.6–12 These studies often sug-
gest a lower success rate for drainage surgery in
younger age groups in various types of
glaucoma7–12 and in patients with primary open
angle glaucoma (POAG) alone6 over both a
wide range of ages6–11 and in groups of young
patients,10 12 but close scrutiny suggests that
coincidental risk factors for failure were often
present in these reports. Two of these reports
concerned patients considerably younger than
those routinely undergoing glaucoma
surgery10 12; however, the aim of the present
study was to determine whether any eVect of
age on outcome of trabeculectomy was present
across the age range more commonly encoun-
tered in glaucoma surgery—that is, 46–85
years. We have examined the relation between
age at the time of surgery as an isolated
variable and the success of trabeculectomy as
determined by intraocular pressure at follow
up in a group of patients undergoing a first
trabeculectomy for POAG. The eVect of pseu-
doexfoliation on surgical result was examined
separately because of the reported lower pres-
sure following trabeculectomy in such eyes.13

Patients and methods
The operating theatre log book in the Tennent
Institute was used to identify patients who had
undergone trabeculectomy during the period
January 1986 to December 1994. Notes were
then obtained for each patient and those who
had undergone trabeculectomy for POAG
were studied. Patients with other forms of
glaucoma, those who had undergone previous
surgery, and those in whom antimetabolites
had been used were excluded. For those
patients who had undergone bilateral surgery
the first eye to be operated on was used as the
study eye. In those cases where bilateral
surgery was performed simultaneously, and it
was impossible to determine from the notes
which eye was operated on first, the eye to be
studied was chosen at random.

Table 1 Age and duration of follow up

Age group
(at trab)

Number of
patients

Mean age
(years)

Median follow
up (months)

Follow up 25th to
75th percentile

Proportion of operations
by training grade

45–50 16 48.4 49.5 30.8–78.5 50%
51–55 21 52.7 54 25–68 42.9%
56–60 25 58.2 40 35–82 72%
61–65 36 63.0 53 29.8–90 58.3%
66–70 28 68.1 49 34.8–75.2 50%
71–75 28 72.9 68 44.8–87.8 60.7%
76–80 30 78.2 53 30–79 60%
81–85 24 82.5 36 27–63 83.3%
All ages 208 66.7 53.5 31–80 60.1%
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Operating technique and postoperative care
were not strictly standardised but generally
followed the technique described previously.14

Operations were performed both by consultants
and by those in the training grades. Previous
studies have shown that the outcome is similar
when the results of trabeculectomies performed
by junior surgeons is compared with those
achieved by more experienced practitioners.15–16

The following preoperative details were ob-
tained from the case notes: type of glaucoma,
age at trabeculectomy, intraocular pressure at
diagnosis, the intraocular pressure at the time
the decision was made to proceed to trabeculec-
tomy, the duration of medical treatment before
trabeculectomy, and the indication for surgery.
In addition, the severity of glaucomatous visual
field loss at the time of trabeculectomy was esti-
mated using a simple grading system.17

The following postoperative details were
obtained: intraocular pressure at final follow
up, at 12 months, and at 24 months; which
antiglaucoma treatment was being used at each
of these intervals; the date of final follow up;
and the reason follow up ceased. The final fol-
low up was taken as the most recent entry in
the notes or the final visit before either further
glaucoma surgery or cataract surgery. Those in
whom final follow up was at less than 12
months postoperatively were excluded. No
patients had further glaucoma surgery before
the second anniversary of their trabeculec-
tomy, and those patients whose follow up
ended before the second anniversary were
excluded from analysis for that date.

In order to provide a large number of groups
so that any trend in success rate would be iden-
tifiable patients were divided into groups by
age at 5 year intervals for the analysis. The
youngest age group studied was 46–50 years
and the oldest, 81–85 years. There were
relatively few trabeculectomies performed in
the age groups at either end of the range and
many more in those in between. Hospital case
records were therefore obtained for all patients
in the lowest three age groups and for the

uppermost group. For the other groups lists of
potentially eligible patients were made in
random order from the theatre log and these
notes requested from the hospital record
library using hospital number alone. Once suf-
ficient notes had been obtained to make up
groups of comparable size no further notes
were requested.

Several outcome criteria were studied. “Ab-
solute success” of trabeculectomy was defined
as intraocular pressure of 21 mm Hg or less on
no treatment and “relative success” as pressure
of 21 mm Hg or less with either topical or sys-
temic treatment. The addition of these two
groups gave “cumulative success”. Intraocular
pressure of more than 21 mm Hg regardless of
treatment was interpreted as failure to control
intraocular pressure. In addition, the extent of
intraocular pressure lowering was calculated by
using both the diVerence in intraocular press-
ure from diagnosis to follow up and also the
diVerence from the time the decision was made
to proceed to trabeculectomy to follow up. In
the case of this latter calculation some patients
were on medical treatment when the decision
was made to proceed to surgery while others
who underwent primary trabeculectomy, for
example, were not. The intraocular pressure at
follow up was also taken as a measure of
outcome. Statistical analysis was performed
using Arcus PRO-STAT software.

Results
Information was available on 208 patients. All
patients were white. The number of patients in
each age group, their mean ages, and follow up
are shown in Table 1. The proportion of opera-
tions performed by those in training grades is
also shown in Table 1, the remainder were
performed by consultant surgeons. The range of
follow up for individual ages was 12–175
months and median follow up for the diVerent
age groups ranged from 36 to 68 months. Over-
all median duration of medical treatment before
trabeculectomy was 14 months with medians for
each group ranging from 3 to 29.5, there was no
significant diVerence for duration of medical
treatment (Kruskal–Wallis, t=9.55, p=0.22).
Indications for trabeculectomy and duration of
medical treatment are shown in Table 2.

Cumulative success rate (intraocular pres-
sure <21 mm Hg with or without medication)
for trabeculectomy was 92.3% and absolute
success rate, 66.3% (intraocular pressure <21
mm Hg without medication) at final follow up.
In view of this wide range of intervals to final
follow up we have restricted further analysis of
the data to outcomes at 1 and 2 years’ follow

Table 2 Indication for trabeculectomy plus median duration of medical treatment before trabeculectomy. There may be more than one indication for each
patient

Age group
Primary
trabeculectomy

Increasing visual
field loss

Uncontrolled
intraocular pressure

Intolerance of
medical treatment

Increasing optic
disc cupping

Total number
of patients

Median duration of preoperative medical
treatment (25th–75th percentile) (months)

46–50 4 2 9 2 0 16 3 (1–20.5)
51–55 3 9 12 1 2 21 15 (3–36)
56–60 6 9 14 0 6 25 9 (2–40)
61–65 6 10 20 1 3 36 29.5 (8.5–74.2)
66–70 5 10 18 0 2 28 10.5 (3–50)
71–75 5 9 19 0 2 28 12 (3.8–24.2)
76–80 7 14 17 0 2 30 17 (2.2–62)
81–85 2 10 15 1 0 24 12 (6.8–48.8)

Table 3 Success rate at 1 year follow up

Age group Total
Success <21 mm Hg
(no treatment)

Relative success <21 mm
Hg (with treatment)

Failure
>21 mm Hg

45–50 16 12 (75%) 3 (18.8%) 1 (6.2%)
51–55 21 18 (85.7%) 3 (14.3%) 0
56–60 25 18 (72.0%) 5 (20.0%) 2 (8.0%)
61–65 36 28 (77.8%) 5 (13.9%) 3 (8.3%)
66–70 28 21 (75.0%) 5 (17.9%) 2 (7.1%)
71–75 27 20 (74.1%) 6 (22.2%) 1 (3.7%)
76–80 30 26 (86.7%) 4 (13.3%) 0
81–85 24 20 (83.3%) 3 (12.5%) 1 (4.2%)
All ages 207 163 (78.7%) 34 (16.4%) 10 (4.8%)
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up. Rates of success and relative success at 1
and 2 year follow up are shown in Tables 3 and
4. Figure 1 is a line graph illustrating absolute
and cumulative success rates at 1 and 2 years’
follow up. This suggests a trend for increasing
absolute success at 2 years’ follow up in the
patients with age greater than 75 years of age
which did not extend into the younger age
groups. Analysis of the success rates using con-
tingency table analysis and the ÷2 test, however,
failed to demonstrate a linear trend for any of
the four series of data. The ÷2 test for linear
trend was as follows: for absolute success at 2
years, 2.31 (p=0.13), for cumulative success at
2 years, 1.07 (p=0.3). For absolute success at 1
year, 0.47 (p=0.5), for cumulative success at 1
year, 0.45 (p=0.5).

Extent of visual field loss at the time of trab-
eculectomy varied from grade 0 to 5 with the
mean for each group ranging from 1.9 to 3.4
and the median 2 to 4 (see Table 5), there was
significantly greater field loss in the older age
groups (Kruskal–Wallis t=18.6, p<0.01). Re-
sults were therefore reanalysed to exclude
those with field loss of greater than 3 giving a
range of means of 1.4 to 2.4 (n=124, no
significant diVerence, Kruskal–Wallis t=10.26,
p=0.17). This did not aVect the significance of
any trend for cumulative success at 1 (÷2 for
linear trend=1.4, p=0.2) or 2 year follow up (÷2

for linear trend=0.29, p=0.6).
Dividing the series of patients into two

groups—that is, those younger than 61 years
and those older than 61 years, similarly shows
no significant diVerence in outcome at 2 year
follow up: ÷2 with Yates’s correction for cumu-
lative success is 0, p = 1.0 (95% CI 0.15 to 4.7)
and for absolute success ÷2 with Yates’s correc-
tion is 0.40, p=0.5 (95% CI 0.37 to 1.5).

The intraocular pressure lowering eVect was
also examined. Analysis of variance (Kruskal–
Wallis) shows no diVerence for intraocular
pressure lowering for the series of age groups
from presentation to 2 years’ follow up
(Kruskal–Wallis, t=5.9, p=0.55) and from list-
ing for trabeculectomy to 2 years’ follow up
(t=5.1, p=0.65).

Additionally we analysed the follow up
intraocular pressure levels. Figure 2 shows
mean intraocular pressure at presentation and
at 2 year follow up for each age group. There is
a trend for a lower follow up intraocular pres-
sure with increasing age; however, analysis of
variance (Kruskal–Wallis) demonstrates that
there is no significant variation between
individual groups (t=11.8, p=0.11).

There were 27 cases of pseudoexfoliation
which were excluded from the main analysis.
These patients were found in the upper six age
groups as follows: age 56–60, five cases; age
61–65, four cases; age 66–70, seven cases; age
71–75, three cases; age 76–80, four cases; and
age 81–85, four cases. Absolute and cumulative
successes for this group were respectively
85.2% and 96.3% at 1 year follow up and
69.6% and 100% at 2 year follow up. Repeat
analysis was performed with data from this
group included. The result of this analysis was
a significant variance for intraocular pressure
at 2 year follow up (Kruskal–Wallis, t=14.4,

Table 4 Success rate at 2 year follow up

Age group Total
Success <21 mm Hg
(no treatment)

Relative success <21 mm
Hg (with treatment)

Failure
>21 mm Hg

45–50 14 11 (78.6%) 3 (28.4%) 0
51–55 17 9 (52.9%) 6 (35.3%) 2 (11.8%)
56–60 21 15 (71.4%) 6 (28.6%) 0
61–65 31 21 (67.7%) 9 (29.0%) 1 (3.2%)
66–70 27 19 (70.4%) 5 (18.5%) 3 (11.1%)
71–75 24 15 (62.5%) 9 (37.5%) 0
76–80 23 20 (87.0%) 3 (13.0%) 0
81–85 19 16 (84.2%) 3 (15.8%) 0
All ages 176 126 (71.6%) 44 (25.0%) 6 (3.4%)

Figure 1 Illustration of absolute and cumulative success rates at 1 and 2 year follow up.
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Table 5 Visual field loss at the time of trabeculectomy

Age
group Total

Range of grade of
visual field loss

Mean grade of
visual field loss

Median grade of
visual field loss

Visual field loss
25th–75th percentile

45–50 16 0–4 1.9 2 1–3
51–55 21 1–5 2.3 2 1–3.2
56–60 25 0–5 2.6 2 1–4
61–65 36 0–5 2.5 2 1–4
66–70 28 0–5 2.6 4 1–4
71–75 28 1–5 3.0 4 1–4
76–80 30 1–5 3.4 3 1–4
81–85 24 0–5 3.2 3 2–4
All ages 208 0–5 2.7 3.0 1–4

Figure 2 Mean intraocular pressure at presentation and at 2 year follow up for each age
group.
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p=0.04). Despite this the reduction in intra-
ocular pressure between presentation and 2
year follow up did not vary significantly with
the inclusion of patients with pseudoexfolia-
tion (Kruskal–Wallis, t=5.9, p=0.6).

Discussion
Previous studies have cited success rates for all
age groups of 87% (<21 with or without medi-
cation, follow up: at least 1 year),18 77.5% (<21
with or without medication, follow up: 3
months to 5 years),6 and 87% (<21 mm Hg
with or without medication, follow up 7
years)19 for trabeculectomy in chronic open
angle glaucoma, and 76% (<20 mm Hg with or
without medication, mean follow up 48
months)20 in all types of glaucoma. In our study
we have examined the outcome of trabeculec-
tomy across the age range in which the opera-
tion is commonly undertaken and the success
rates are comparable with the previous studies
which were not age specific: the corresponding
“cumulative” success rate (intraocular pressure
<21 mm Hg with or without medication) for
trabeculectomy in our series is 92.3% and the
absolute success rate, 66.3% (intraocular
pressure <21 mm Hg without medication).

In contrast, one study examining the success
rate for trabeculectomy in young patients
quoted a poorer success rate of 54.4%
(intraocular pressure <21 mm Hg without
antiglaucoma medication, mean age 33.3
years, mean follow up 36.7 months) for all
glaucoma.12 This report was not restricted to
one diagnostic group and, in addition, patients
often had other risk factors for failure. They
concluded that it was not age itself which led to
the reduced success rate but these other risk
factors which occur more frequently in
younger patients. A diVerent study quoted a
“complete” success rate of 38.5% (intraocular
pressure <21 mm Hg without antiglaucoma
medication, mean age 38 years, mean follow up
35 months) for primary (open angle or angle
closure) glaucoma and a cumulative success
rate of 74% (intraocular pressure <21 mm Hg
with or without medication or intraocular
pressure 22–25 mm Hg without medication).10

This rate of success approaches that for all age
groups quoted in some studies.7–20 A further
study compared success rates in those younger
than 60 years of age with those older and dem-
onstrated an increase in the probability of fail-
ure of trabeculectomy (intraocular pressure
<21 mm Hg with or without medication) in
POAG in the younger group, although this did
not reach statistical significance.6

There is therefore no convincing evidence to
date that age alone is a risk factor for reduced
success in trabeculectomy for POAG. In our
study we have attempted to reduce the eVect of
other factors which influence success of surgery
by excluding patients with a diagnosis other
than POAG plus those patients who had had
previous surgery. We also excluded patients with
pseudoexfoliation glaucoma as these patients
tend to have a higher initial intraocular pressure
and a lower pressure following surgery.13 There
was a trend for more severe glaucoma as
evidenced by the higher grade of visual field loss

in the older patients; however, reducing the
influence of this variable by excluding those with
field loss of greater than “3” did not alter the
cumulative success rates at final follow up. In
addition, the duration of medical treatment
before trabeculectomy was relatively even across
the eight groups. Indications for trabeculectomy
were similar for all groups. In this study the
numbers of patients in each age group, particu-
larly those at either end of the range, were rela-
tively small. The power to detect a trend for a
lower success rate in younger patients compared
with those over the age of 75 years is limited but
on the basis of our results any possible trend
would be a relatively weak one and we think that
it would be unlikely to be enough to justify a dif-
ferent approach to the management of younger
patients in the absence of more definite risk fac-
tors for failure of conventional drainage surgery.

As this study was restricted to patients in the
age range 46–85 years, the results do not allow
us to draw any conclusions regarding success
of trabeculectomy in patients below the age of
46 years.

The success rates for the patients grouped by
half decade show wide variation but there is no
demonstrable trend in the success rate with
increasing age, nor is there any diVerence in
success rate when those younger than 61 years
are compared with those older. There is also no
significant eVect of age on the drop in
intraocular pressure following trabeculectomy.
There is a trend which does not reach
significance for the final intraocular pressure to
be lower in the older patients in the age range
studied which is not simply a reflection of
lower intraocular pressures before surgery.
With the inclusion of patients with pseudoex-
foliation found only in the upper six age groups
there is a significant trend for lower pressure as
age increases which would appear to confirm a
previous report that final intraocular pressure
is lower following trabeculectomy in this
particular form of open angle glaucoma.

This study suggests that there is no demon-
strable eVect of age in the range 46–85 years on
the outcome of trabeculectomy for a homoge-
neous group with POAG without additional
risk factors for failure and excluding those
patients with pseudoexfoliation.
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