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The Benefit of Early Trabeculectomy Versus 
Conventional Management in Primary Open Angle 
Glaucoma Relative to Severity of Disease' 
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Summary 

One hundred and sixteen patients with newly diagnosed primary open angle 

glaucoma were selected for a randomised, prospective, multicentre trial if the 

untreated intraocular pressure was over 25 mmHg and there was field loss charac
teristic of glaucoma. Conventional management of medical therapy followed by 

trabeculectomy in unsuccessful cases was compared with trabeculectomy at diag
nosis followed where necessary by supplementary medical therapy. At a mean 
follow-up of 4.6 years there was no significant difference in visual acuity between the 

groups but the conventional management group had significantly greater loss of 
visual field which occurred during the unsuccessful attempt at medical control. The 
eyes which lost most visual field were those with least field loss at diagnosis and this 

paradox was attributed to a prolonged attempt at medical control in these eyes 
because they were thought to have a lower risk of visual field deterioration. 

The initial results of this trial of early tra
beculectomy in primary open angle glaucoma 
have been reported previously. 1,2 Trabeculec
tomy was carried out at diagnosis without an 
attempt at medical control and compared with 
conventional management of medical treat
ment followed by trabeculectomy only where 
medical control failed. 

At an average follow-up of 2.6 years early 
operation showed significantly better out
come for visual field by avoiding the deterio
ration which occurred during the attempt at 
medical control in the conventional manage
ment group. The observed difference in visual 
field could not be explained by changes in 
miotic therapy. There was no significant 
difference in visual acuity between the groups 
and the incidence of cataract was similar. The 
study has also confirmed the lower intraocular 

pressure achieved by trabeculectomy com
pared with medical therapy but the pressure 
achieved by operation was similar whether the 
operation was performed at diagnosis or only 
after failed medical therapy. The life 
expectancy of these glaucoma patients was 
found to be similar to that for the local 
population. 

Further information is now available at 
average follow-up of 4.6 years and an attempt 
is made to estimate the severity of disease at 
which early trabeculectomy is justified. 

Patients and Methods 
The detailed protocol of this randomised, pro
spective, multicentre trial of the management 
of primary open angle glaucoma was fully 
described in a previous report. 2 Newly diag
nosed patients were included if the untreated 
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intraocular pressure was greater than 
25 mm Hg on two occasions and there were 
visual field defects characteristic of glaucoma. 
Patients were allocated at random to one of 
two groups. Group A received medical treat
ment up to a maximum of three different 
drugs, followed in unsuccessful cases by tra
beculectomy. Group B had trabeculectomy as 
soon as practicable after diagnosis but pre
liminary medical therapy was used where 
required to reduce the intraocular pressure to 
a safe level prior to operation. In both groups 
post-operative medical therapy was intro
duced when indicated according to the usual 
clinical criteria. On admission to the trial and 
at yearly intervals thereafter the patients were 
examined by the author and visual acuity and 
intraocular pressure were recorded with other 
relevant clinical information. At each of these 
visits the visual fields were examined with a 
Tiibingen perimeter. The visual field was 
graded in five categories ranging from mild 
relative defects more than 10° from fixation to 
absolute loss within the central 5° in all quad
rants (Table I). Intermediate examinations 
were performed at appropriate intervals by 
the referring ophthalmologists. They made 
their own decisions about management based 
on their own findings supported by the annual 
information from the trial investigator who 
gave no advice about change of treatment. 

Where both eyes of a patient were available 
for study, one was selected at random for 
analysis of results. Changes in visual field suf
ficient to cause progression from one stage of 
the classification to another were used for 
comparison of the visual field performance of 

Table I Five-stage classification of visual field changes 

Stage Visual field loss 

1. Early relative defects (to 1.0/10 asb 
Tiibingen; equivalent to 1-2e Goldmann) 
in arcuate area or nasal step 

2. Absolute defects (to 1.0100 asb 
Tiibingen; equivalent to 1--4e Goldmann) 
outside 10° from fixation in all quadrants 

3. As Stage 2 but encroaching between 5° 
and 10° from fixation in 1 to 4 quadrants 

4 .  As Stage 2 but within SO of fixation in 1 
to 3 quadrants 

5. As Stage 2 but within 5° of fixation in all 
quadrants 

each group. Scatter diagrams were con
structed for visual acuity and visual field to 
show change from diagnosis to final follow
up. The average field stage for each group was 
calculated at each year of follow-up and plot
ted to show the change in visual field with 
time. Analysis of the visual field change 
during each year was performed using an 
arbitrary scoring system where improvement 
in field of one stage or more for that year was 
awarded + 1 and corresponding loss -1. 
Changes in field judged to be significant but 
not reaching the next stage boundary were 
awarded ±0.5. Kaplan-Meier experimental 
survival curves (life tables) for visual fields 
were drawn to compare sub-groups of A and 
B according to severity of visual field loss at 
diagnosis. Comparisons were made between 
group A eyes which had not required oper
ation, group A eyes which had required oper
ation and group B. 

Statistical analysis was performed by 't'; X2; 
Mann-Whitney and log rank tests as 
appropriate. 

Results 
One hundred and sixteen patients were allo
cated to the trial between 1980 and 1985. Four 
refused early operation and were excluded. 
Maximum follow-up is now seven years (mean 
4.6 years). The number available for analysis 
at each year is indicated in Table II, together 
with the number dead or lost to follow-up. 

Figure 1 shows the change in corrected 
visual acuity from diagnosis to latest follow-up 
in each group, the group A data include eyes 
eventually requiring operation. Within each 
group the numbers showing reduced visual 
acuity are significantly greater than those with 
the same or improved acuity (0.02<p<0.05; 
X2) but there is no significant difference in final 
acuity between the groups (p = 0.44; Mann
Whitney). There was however a difference in 
final acuity between group A eyes which 
required operation because of failed medical 
control and group A eyes which were suc
cessfully controlled without operation. These 
two sub-groups had no significant difference 
in initial acuity (p = 0.072; Mann-Whitney) 
but those who eventually required operation 
had poorer acuity at final follow-up (p = 

0.007; Mann-Whitney). This difference arose 
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Table II Patients available for study at end of each year including numbers dead or lost to follow-up 

No. available for study 
At end 
of year A B 

l. 57 50 
2. 53 48 
3. 50 46 
4. 39 44 
5. 25 30 
6. 18 18 
7. 9 6 

because of progressive field loss involving 
central fixation. 

Similar displays for visual field change by 
each stage of the classification (Fig. 2) demon
strate significantly increased visual field loss 
with conventional management in group A 
compared with early trabeculectomy in group 
B (p = 0.027; Mann-Whitney). Figure 3 com
pares the change in the group average visual 
field stage with time. Group A deteriorates in 
the first and second years so that the mean 
visual field is significantly worse than group B 
at two and three years (year 2 
0.02<p<0.05, year 3 = 0.01 <p<0.02; Mann
Whitney). Group A then stabilises at a level 
below group B which has remained at the pre
treatment level or better. 
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No. lost to 
Total No. dead follow-up 

107 5 0 
101 10 1 

96 13 2 
83 15 3 
55 16 3 
36 12 2 
15 6 3 

The change in visual field in each group 
during the course of each individual year using 
the arbitrary scoring system is shown in Table 
III. There is statistically significant deteriora
tion of field in group A compared with group 
B in the first year with less marked relative 
deterioration in the second year and none in 
succeeding years. 

The groups were then stratified according 
to severity of disease at diagnosis. Eyes with 
stage 1 field loss at diagnosis had significantly 
lower intraocular pressures than those with 
more advanced field loss but for field loss of 
stage 2 or more there was no further detect
able increase in intraocular pressure with 
increasing stage of field loss (Table IV). The 
initial intraocular pressure could not, how-

GROUP B 

I 
6136 NPL 

FINAL VISUAL ACUITY 

Fig. 1. Change in visual acuity from diagnosis to latest follow-up in each group. The groups are not significantly 
different (p = 0.44; Mann-Whitney). Mean follow-up = 4.6 years. 
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Fig. 2. Change in visualfield stage from diagnosis to latest follow-up (mean = 4.6 years). Group A, conventional 
management, shows significantly greater loss of field compared with group B, early trabeculectomy (p = 0.027; 
Mann-Whitney). 

ever, be used to predict failure of medical 
control in group A either as a whole or 
stratified by field stage at diagnosis 
(Table V). 

The difference in outcome for visual field 
was found to be related to the severity of field 
loss at diagnosis. The Kaplan-Meier curves 
for survival of visual field within the same 
stage of the visual field classification as at diag
nosis are shown in Figures 4 and 5. For both 
group A and B, eyes in stage 1 of the field 
classification are considered separately from 
those in stages 2-4. Stage 5 eyes were excluded 
as there is no further stage to which they might 
move. It was found that the curves for those 
with more severe field loss at diagnosis (stage 
2-4, figure 4) showed a small advantage for 
group B, not statistically significant (overall, 
0.1<p<0.2; year 1 = 0.2<p<0.5; year 2 = 

0.2<p<0.5; year 3 = p>0.5; year 4 = 

0.2<p<0.5; year 6 = p>0.5; log rank test). 
There was a much greater difference between 
the groups for those with mild (stage 1) field 
loss at diagnosis (Fig. 5). Approximately 90% 
of group B eyes in stage 1 at diagnosis remain 
in the same field stage three years later com
pared with only 60% of the same sub-group of 
group A. The curves for stage 1 eyes are sig-

nificantly different (overall p<O.OOl; year 1 = 

0.00l <p<O.Ol; year 2 = 0.0l <p<0.02; year 3 
= 0.02<p<0.05; years 4 and 5 = 0.1<p<0.2; 
log rank test). Therefore the difference in out
come for visual fields between groups A and B 
arises mainly in the sub-group which has least 
visual field damage at diagnosis. 

The frequency and timing of operation in 
group A was then examined. Figure 6 shows 
the Kaplan-Meier curves for the number of 
group A eyes surviving without operation at 
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Fig. 3. Group mean visual field at each year of follow
up. Group A appears to deteriorate relative to group B 
in the first and second years and then runs parallel at a 
reduced level of visual field. 
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Table III Comparative scores for visual field change during each individual year for Groups 'A' and 'B'. Group 
'A' matches the performance of Group' B' only after rapid deterioration in the first and second years 

Change in visual field score 
for each year 

'p' 
Year Group A (n) Group B (n) (Mann-Whitney) 

1 -13. 5 (57) 
2 -13. 5 (53) 
3 -2. 5 (50) 
4 -8 (39) 
5 -2 (25) 
6 -2 (18) 

each year. Separate curves for the whole 
group and for the sub-groups with stage 1 and 
stage 2-5 fields at diagnosis are shown. At 
three years trabeculectomy has been per
formed in 55 % of the whole group (100 minus 
% of survivors in Figure 6) but in only 38% of 
stage 1 eyes compared with 70% of stage 2-5 
eyes. Throughout the follow-up period fewer 
operations have been performed on those 
with milder field loss at diagnosis (p<O.OOl, 
log rank test). There was also greater delay in 
operation in stage 1 eyes which had a mean 
time of operation at 22.9 months compared 
with 11. 4 months for stage 2-5 eyes 
(Table VI). 

Figure 7 displays the visual field outcome 
according to whether or not the group A eyes 
eventually required operation. The eyes 
which were successfully controlled without 
operation performed no better than the 
group B eyes and were significantly worse 
(0.02<p<0.05, log rank test) at year 1. The 
sub-group of A in which medical treatment 
had to be abandoned deteriorated until the 
end of the third year by which time most of the 
operations had been performed (see Figure 
6). The log rank test applied to the data in 
Figure 7 indicated that the poorer perform
ance of the group A eyes which had required 
operation is statistically significant 
(p<O.OOl). 

Discussion 
The results now available from this trial con
firm that in established glaucoma the method 
of management makes an important differ
ence to the prognosis. In ocular hypertension 
it is already known that successful lowering of 

+1 (50) 0. 03 
-3 (48) 0. 06 
-6 (46) 0. 64 
-5. 5 (44) 0. 74 
-5 (30) 0. 58 

0 (18) 0. 70 

intraocular pressure with adrenaline (Eppy) 
eye drops significantly reduces the risk-of sub
sequent loss of visual field. 2.3 In the latter 
study the benefit was more marked in the 
more severe cases, cup to disc ratio >0.4; 
intraocular pressure >24 mmHg. Recently 
timolol eye drops have been shown to 
improve the prognosis in similar subjects.4 
Operations to create a drainage fistula pro
vide lower intraocular pressure than medical 
therapy2.6.7.8 and surgery is the most effective 
method of reducing diurnal variation in intra
ocular pressure. 8 The present report quan
tifies the benefit of gaining this intraocular 
pressure advantage without a preliminary trial 
of medical therapy. If there is any bias in the 
study it will favour the conventional manage
ment group as the study patients probably had 
closer supervision and assessment of medical 
therapy than usual. 

The strategy of early surgery did not com
promise the visual acuity (Fig. 1) for although 
both groups showed reduction from the initial 
visual acuity the change was similar in the two 
groups. The incidence of progressive lens 

Table IV Stage of visual field loss at diagnosis and 
initial intraocular pressure before treatment for Groups 
'A' and 'B' combined 

Visual field stage Mean lOP at 
'n' at diagnosis diagnosis (mmHg) 

41 1 32. 23' 
12 2 40. 50 
17 3 38. 24 
30 4 37.54 

7 5 40. 43 

, Significantly lower than other groups, by analysis of 
variance, 0. 01 <p<0. 05 and by two-group analysis 
Stage 1 v. Stage 2-5, p<O. OOl. 
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Table V Initial untreated intraocular pressure of Group 'A' eyes stratified by visual field at diagnosis and whether 
or not operation was eventually performed. For a given stage of field loss intraocular pressure is not a good 
predictor of whether medical treatment will be adequate 

Mean lOP at diagnosis (mmHg) 

Initial field loss (n) 

Stage 1 (23) 
Stage 2-5 (34) 

Controlled medically (n) 

29.62 (13) 
36. 10 (10) 

opacity has also been found to be similar in 
spite of the fact that group A had approxi
mately half the number of drainage oper
ations with a ,shorter mean post-operative 
follow-up. 2 Thus the risk of cataract cannot be 
related to the operation alone. When cataract 
did develop it was not usually in eyes noted to 
have lens opacities at the start of the study. 
Therefore a mild degree of cataract should not 
cause the surgeon either to delay trabeculec
tomy or combine a cataract extraction with 
the trabeculectomy unless the degree of lens 
opacity already justifies cataract surgery. The 
slightly poorer final visual acuity of the group 
A eyes which did eventually require tra
beculectomy was more likely to be a result of 
the surgical delay comprising central fixation 
by loss of visual field than a result of cataract 
formation. 

The clear advantages of early trabeculec
to my for preservation of visual field (Fig. 2) 
occurs in the first two years (Fig. 3, Table III). 
Thereafter most of the group A eyes which 
cannot be controlled medically have been 
identified and submitted to operation (Fig. 6). 
After this delayed operation the stability of 
the visual field matches that of group B but the 
group A eyes remain at a permanent dis
advantage (Figs. 3, 4, 5 & 6). Similarly the 
intraocular pressure after delayed operation 
equals that achieved by early trabeculec
tomy.2 The main hazard is the attempt at 
medical control in those eyes where it will 
prove unsuccessful. Argon laser tra
beculoplasty, although successful in lowering 
intraocular pressure in some cases, becomes 
less effective with time and also delays 
trabeculectomy.9 

When the performance of the eyes in group 
A with mild field loss and generally lower 
pressures (Table IV) at diagnosis is compared 
with the eyes in the same group with more 

Operated (n) 

33. 60 (10) 
39.96 (24) 

't' test 

p = 0.069 (n.s.) 
p = 0. 24 (n.s.) 

severe field loss, the eyes with less severe 
disease paradoxically perform worse than 
those with more severe disease (Figs.4 & 5). 
This may be attributd to the finding that there 
was later (Table VI) and less frequent oper
ation (Fig. 6) in milder cases. In the more 
severe cases medical treatment was aban-
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Fig. 4. Survival curves showing percentage of eyes 
remaining in the same stage of the visual field classifica
tion for those with more advanced field loss at diagnosis 
(stages 2-4). The groups are similar. 
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Fig. 5. Survival curves showing percentage of eyes 
remaining in the same stage of the visual field classifica
tion for those with mild field loss at diagnosis (stage 1). 
The marked benefit for group B is significant (p<O.OOl, 
log rank test). 
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Fig. 6. Survival curves for percentage of eyes in group 
A remaining without operation at each year. Separate 
curves for whole group data and sub groups according 
to severity of field loss at diagnosis. The operation rate 
slows after the third year. 

doned quickly if the response was less than 
ideal but in mild cases a higher level of pres
sure on medical treatment was accepted until 
it was seen that the pressure was increasing or 
the visual field deteriorating. Even in those 
eyes maintained successfully on medical treat
ment there was a rather rapid fall in the visual 
field survival curve (Fig. 7) in the first year 
which might indicate that the time taken to 
find the ideal medical treatment was 
detrimental. 

As yet it is impossible to predict which 
glaucoma patients will have progressive loss 
of visual field.lO,JI Early trabeculectomy can 
now be seen to protect the visual field and we 
must decide at what severity of disease this 
strategy is justified. With untreated intra
ocular pressure of over 25 mmHg and dense 
(1.0/00asb Tiibingen; 1-4e Goldmann) 
scotomata, even of small area, 70% of eyes 
treated conventionally require operation 
within three years (Fig. 6). Except in special 
circumstances early trabeculectomy is indi
cated in these cases. In eyes with similar intra
ocular pressure but only mild field loss (1.0/ 
lOasb Tiibingen; 1-2e Goldmann) only 38% 
fail to be controlled medically at three years. 
It is therefore difficult to justify early oper
ation for all patients in this category. Delay 
has however been shown to be a particular 
hazard in these milder cases and so the 
attempt at medical control should be brief and 
closely supervised so that trabeculectomy can 
be offered at the earliest suspicion of 

unsatisfactory intraocular pressure reduction, 
deterioration in visual field or poor com
pliance. Even in retrospect eyes which were 
controlled medically performed no better 
than those which had early surgery. 

These results indicate the benefit of early 
trabeculectomy even in mild cases of estab
lished primary open angle glaucoma. Within 
the range of severity of disease in this study 
there is nothing to suggest that there is a level 
of visual field loss below which medical 
therapy is to be preferred. It would however 
be unsafe to extrapolate these findings to 
glaucomatous eyes with untreated intraocular 
pressure less than 26 mmHg or to eyes with 
ocular hypertension. 

Statistical significance has been achieved 
with a relatively small number of patients and 
using marked changes in visual field as criteria 
for analysis. The results therefore indicate an 
important clinical difference between the 
groups. 

Table VI Mean delay before operation for failed 
medical control in Group 'A' related to visual field at 
diagnosis 
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Stage 1 22. 9 } p = 0.047 
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Fig. 7. Visual field survival curves showing percent· 
age eyes remaining in the same stage of the classification 
for group A controlled without operation, group A not 
controlled without operation and group B. 
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