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SUMMARY 

Forty-one eyes of 41 patients with diabetes mellitus who 
underwent trabeculectomy over a 4-year period were 

compared with 41 age- and sex-matched controls, who 

were also matched for date of operation and surgical 
technique. The two groups were comparable for glau

coma diagnoses, duration of glaucoma before admission 

and number of ocular hypotensive medications. The 

intraocular pressures at diagnosis and on admission were 

similar. Post-operative complications were equally fre

quent. The mean intraocular pressure at 6 months was 

significantly lower in the control group, and fewer dia

betic patients achieved either an intraocular pressure 

<21 mmHg or successful drainage (defined as an intra

ocular pressure <21 mmHg on no treatment) at 6 months 
and at the final visit, after similar periods of follow-up. 
Trabeculectomy in diabetic patients with pre-existing 

retinopathy resulted in a significantly higher intraocular 

pressure at 6 months than when no retinopathy was 

present. 

Since its introduction in 1968,1 trabeculectomy has 
become the procedure of choice for glaucoma. Subsequent 
reports have documented its success in the control of intra
ocular pressure (IOP),2-8 and it has been shown to offer 
better control of glaucoma, in terms of lOP and progres
sive field loss, when used as primary treatment.9,IO How
ever, failure does occur, and is characterised by a marked 
inflammatory response in the conjunctival dermis and 
Tenon's capsule in early (less than 6 months) failure. II 

This has been linked to the effects of prolonged topical 
therapy,1O which has been shown to increase the number of 
tissue inflammatory cells.12 

In a study of factors affecting lOP control after three 
different drainage procedures (posterior lip sclerectomy, 
trabeculectomy and 'guarded keratostomy') in 194 eyes of 
158 patients, Levene dismissed diabetes as a factor in 
pressure control. 13 However, there were only 17 eyes from 
patients with diabetes in his study and there is no mention 
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of their distribution between the three surgical procedures, 
which were performed consecutively without random 
allocation. There is very little in the literature on trabecu
lectomy in diabetic patients. We present here the first such 
study and compare the results with a matched, non-dia
betic control group. 

METHODS 

Patients with diabetes mellitus who had undergone trabec
ulectomy between 1 April 1987 and 31 March 1991 were 
identified from theatre records. These were age- and sex
matched (again from the theatre registers) with non-dia
betic patients who had had trabeculectomy at the same 
time. They were also matched for surgical technique (lim
bus- or fornix-based conjunctival flaps being the only 
major difference). 

The notes for these two groups were then reviewed. 
Glaucoma diagnosis and date, duration of disease before 
admission (in months) and treatment on admission were 
recorded. Anaesthetic technique and post-operative com
plications were noted. lOPs were recorded at diagnosis, on 
admission, at the first post-operative visit, at 6 months fol
lowing surgery and at the final visit, as were the respective 
number of ocular hypotensive medications. Follow-up (in 
months) was defined as the time from surgery until the 
final visit. 

For the diabetic group, the type of diabetes and the year 
of diagnosis were also noted, as was the treatment regime. 
The presence of retinopathy and prior laser therapy was 
recorded. 

If both eyes of any patient underwent trabeculectomy 
during the study period, then only the first eye treated was 
included in this report� Statistical analysis was performed 
using the unpaired {-test on mean values (except for the 
number of medications, which was analysed with the 
Mann-Whitney test). Frequencies were compared with 
either the chi-squared test (with Yates' correction for 
small numbers for fourfold tables) or Fisher's exact prob
ability test. Results are given as mean (SD), unless other
wise noted. 

RESULTS 

Forty-three diabetic patients who had undergone trabecu-
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Table I. Glaucoma diagnoses for all patients (analysis I) 

Chronic open angle 
Chronic narrow angle 
Rubeotic 
Other 

Controls 

34 (S3%) 
4 (10%) 
o 
3 (7%) 

Diabetics 

27 (66%) 
6 (15%) 
4 (10%) 
4 (10%) 

lectomy were initially identified. However, 2 case notes 
proved untraceable, leaving 41 patients in this report. 
There were 15 women and 26 men and their mean age was 
67.3 (8.7) years. These were compared with a control 
group of 41 non-diabetic patients (15 women and 26 men) 
with a similar mean age of 67.0 (7.2) years. 

Analysis 1 

Analysis 1 involved all patients. There was no difference 
between the two groups for duration of glaucoma before 
admission (32.8 (38.0) months for the diabetic group ver
sus 37.3 (45.0) months for the controls). Mean follow-up 
was also comparable (29.7 (14.2) months and 32.5 (12.8) 
months, respectively). The glaucoma diagnoses for the 
two groups are detailed in Table I, and show no significant 
difference. 

Similar numbers in each group underwent surgery 
under local anaesthesia (23 (56%) in the diabetic group 
and 24 (59%) in the control group). An absence of post
operative complications was equally frequent (11 (27%) 
and 9 (22%), respectively). Twenty-five (61 %) of the dia
betic trabeculectomies developed a post-operative 
hyphaema and 12 (29%) had shallow or fiat anterior cham
bers. These proportions were not dissimilar to those found 
in the control group (24 (59%) and 18 (44%), 
respectively). 

The mean lOPs and number of glaucoma medications 
for the two groups are shown in Table II. There was no sig
nificant difference between the two groups regarding their 
mean diagnostic and admission lOPs, or the number of 
treatments on admission. The number of post-operative 
treatments was also similar. However, the control group 
had lower mean lOPs at both the first post-operative visit 
and at 6 months (p<0.02 and p<0.05, respectively). 
Although the mean values at the final visit were 
2.3 mmHg lower in the control group, this did not quite 
reach statistical significance (p=0.11). There were no 
differences between diabetics and controls for either the 
mean absolute or mean percentage fall in lOP, from either 
the diagnostic or the admission values. 
Table II. Mean (SD) intraocular pressures (lOP) and number of treat
ments for all patients (analysis 1) 

Controls Diabetics 

No. of No. of 
lOP (mmHg) treatments lOP (mmHg) treatments 

Diagnosis 33.9 (7.6) 0 (0) 37.6 (12.6) 0 (0) 
Admission 25.9 (7.3) I.S (O.S) 30.7 (14.0) 2.0 (0.7) 
1 st post -op. 12.4 (6.5) 0 (0) 16.7 (S.5) 0 (0) 
6 months 13.9 (4.9) 0.1 (0.2) 17.2 (S.6) 0.2 (0.6) 
Final visit 14.5 (4.3) 0.2 (0.4) 16.S (S.4) 0.3 (0.6) 
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Table III. Number (percentage) of patients with an lOP <21 mmHg 
and successful surgery (lOP <21 mmHg on no treatment) 

Controls (n=41) 
All diabetics 
(n=41) 
(analysis 1) 
Diabetics minus 
rubeosis (n=37) 
(analysis 2) 

lOP <21 mmHg Successful surgery 

6 months Final visit 6 months Final visit 

40 (9S%) 39 (95%) 3S (93%) 34 (S3%) 
30 (73%) 31 (76%) 2S (6S%) 25 (61%) 

27 (73%) 29 (7S%) 26 (70%) 24 (65%) 

The numbers of patients who did not require post
operative glaucoma treatment to the operated eye were 
similar between the two groups in this study (34 (83%) at 6 
months and 33 (81 %) at the final visit of the diabetic group 
versus 39 (95%) and 35 (85%), respectively, of the control 
group). 

Significantly fewer diabetic patients had an lOP 
<21 mmHg at 6 months (p=0.003) and at the final visit 
(p=0.026). Success of the trabeculectomy (defined as an 
lOP <21 mmHg on no medication) was significantly less 
frequent in diabetics than in controls at 6 months and at the 
final visit (p=0.011 and p<0.05 respectively) (Table III). 

The numbers of patients who had undergone prior intra
ocular surgery or argon laser trabeculoplasty before 
trabeculectomy were similar in the two groups (13 (32%) 
of the diabetics versus 7 (17%) of the controls). There was 
no significant difference in the distribution of these 
patients to explain our findings, either in the proportion of 
patients with an lOP <21 mmHg at 6 months and at the 
final visit, or in the frequency of a successful trabeculec
tomy at 6 months and at the final visit. 

Analysis 2 

Analysis 2 excludes the 4 diabetic patients with rube otic 
glaucoma. When compared with the control group, no sig
nificant differences were found as regards their age, dura
tion of glaucoma before admission and follow-up. The 
proportion of operations performed under local anaes
thesia and the frequency of complications remained 
similar between the two groups. 

Their mean lOPs and number of treatments are detailed 
in Table IV. No difference was found in the number of 
treatments throughout the study. The mean lOP at 6 
months post-operatively was significantly lower in the 
control group (p<O.05). Otherwise, there were no differ
ences in mean lOP, nor in the mean absolute and mean 
percentage fall in lOP from either diagnostic or admission 
values. 
Table IV. Mean (SD) lOPs and number of treatments in the diabetic 
group, with rubeotic glaucoma excluded (analysis 2) 

lOP (mmHg) No. of treatments 

Diagnosis 35.0 (S.S) 0 (0) 
Admission 29.2 (12.6) 2.0 (0.7) 
1st post-op. 15.1 (7.3) 0 (0) 
6 months 17.2 (S.9) 0.2 (0.6) 
Final visit 16.2 (S.2) 0.3 (0.6) 
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Table V. Glaucoma diagnoses for diabetic patients with and without 
pre-existing retinopathy (excluding rubeosis) (analysis 3) 

Chronic open angle 
Chronic narrow angle 
Other 

No retinopathy 

23 (74%) 
5 (16%) 
3 (10%) 

Retinopathy 

4 (67%) 
1 (17%) 
1 (17%) 

The number of patients in this analysis of diabetic 
trabeculectomies who had an lOP <21 mmHg at 6 
months and at the final visit was still less than in the con
trol group (p=0.004 and p=O.059, respectively). Fewer 
successful trabeculectomies were also found in this sub
group at 6 months (p=O.021), but at the final visit the 
difference did not reach statistical significance 
(0.5>p>0.1) (Table Ill). 

Analysis 3 

Analysis 3 divides the diabetic group (excluding those 
with rubeosis) into two, based on the presence or absence 
of retinopathy before the trabeculectomy was performed. 
Thirty-one had no retinopathy and 6 had pre-existing ret
inopathy. The retinopathy subgroup was comparable in 
age to those without retinopathy (62.5 (9.1) versus 68.9 
(8.5) years, respectively). The duration of diabetes was 
longer in the subgroup with retinopathy (20.3 (10.1) ver
sus 7.0 (8.1) years, p<0.OO2), as would be expected. The 
mean duration of glaucoma before surgery was longer in 
those with retinopathy (60.0 (60.4) months) than in those 
without retinopathy (31.4 (32.5) months), but this was not 
statistically significant. The follow-up after surgery was 
similar in these two subgroups (28.7 (13.6) versus 31.5 
(14.3) months, respectively). 

The distribution of glaucoma diagnoses is shown in 
Table V, and Table VI documents the mean lOPs and 
number of treatments for these two subgroups. The mean 
lOPs were not significantly different at diagnosis, on 
admission, or at the first post-operative visit. However, by 
6 months the retinopathy subgroup had a significantly 
higher mean lOP (p<0.05). At the final visit there was still 
a 6 mmHg difference, although this did not achieve statis
tical significance (p=0.1). No differences were found in 
the number of treatments at any time. 

Analysis 4 

Analysis 4 looked only at those patients with chronic open 
angle glaucoma. No differences were found between the 

Table VI. Mean (SD) lOPs and number of treatments in diabetic 
patients with and without pre-existing retinopathy (analysis 3) 

No retinopathy Retinopathy 

No. of No. of 
lOP (mmHg) treatments lOP (mmHg) treatments 

Diagnosis 34.4 (8.7) 0 (0) 37.8 (9.0) 0 (0) 
Admission 28.2 (12.3) 2.0 (0.7) 34.5 (14.1) 2.0 (0.6) 
1st post-op. 14.9 (7.6) 0 (0) 16.3 (5.9) 0 (0) 
6 months 15.9 (6.2) 0.2 (0.6) 24.0 (16.7) 0.3 (0.8) 
Final visit 15.2 (5.0) 0.3 (0.7) 21.2 (13.7) 0 (0) 
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Table VII. Mean (SD) lOPs and number of treatments in patients with 
chronic open angle glaucoma (analysis 4) 

Controls Diabetics 

No. of No. of 
lOP (mmHg) treatments lOP (mmHg) treatments 

Diagnosis 34.7 (7.4) 0 (0) 33.0 (5.7) 0 (0) 
Admission 26.5 (7.5) 1.8 (0.7) 26.3 (8.1) 2.0 (0.7) 
1st post-op. 12.4 (6.8) 0 (0) 16.1 (7.8) 0 (0) 
6 months 13.6 (5.0) 0.1 (0.2) 15.7 (5.9) 0.3 (0.7) 
Final visit 14.2 (4.2) 0.2 (0.4) 16.0 (5.3) 0.3 (0.7) 

two groups as regards mean age (70.3 (7.6) years for dia
betics versus 66.6 (7.6) years for controls), duration of 
disease before trabeculectomy (35.9 (31.1) months and 
40.7 (47.8) months, respectively) or follow-up (31.8 
(15.2) months and 31.9 (12.6) months, respectively). 
Similar numbers of patients in each group had undergone 
prior surgery (6 (22%) in the diabetic group and 3 (9%) in 
the control group). 

Their mean lOPs and number of ocular hypotensive 
medications are shown in Table VII. No significant differ
ences in mean lOP were found between the two groups, 
apart from at the first post-operative visit (p=O.053), 
although the diabetic group had consistently higher post
operative values. The mean number of treatments was 
similar between the two groups. Fewer diabetics had an 

lOP <21 mmHg at 6 months and at the final visit (p=O.05 
for both). Controls again had higher success rates, 
although these did not achieve statistical significance 
(p=0.15 at 6 months and p>0.5 at the final visit) (Table 
VIll). 

During this study, 2 patients underwent repeat trabecu
lectomy and I had subsequent argon laser trabeculoplasty; 
all 3 were from the diabetic group. However, 3 control 
patients required cataract extraction after trabeculectomy, 
as did I diabetic. Although interesting, these frequencies 
were not statistically significant. No patient developed a 

bleb abscess or endophthalmitis. 

DISCUSSION 

This is the first study to investigate the outcome of trabec
ulectomy in diabetic patients with glaucoma. The results 
are compared with a control group matched for age, sex 
and time of operation. Although previous reports have 
demonstrated comparable results in lOP control for drain
age surgery with either a limbus- or fornix-based con
junctival flap,14,15 we have also matched diabetic patients 
and their controls for surgical technique. Matching was 
performed through theatre records, and it is interesting 

Table VIII. Number (percentage) of patients with an lOP 
<21 mmHg and successful surgery (lOP <21 mmHg on no treatment) 
for patients with chronic open angle glaucoma (analysis 4) 

Controls (n=34) Diabetics (n=27) 

lOP <21 mmHg Success lOP <21 mmHg Success 

6 months 33 (97%) 31 (91%) 21 
Final visit 33 (97%) 29 (85%) 21 

(78%) 20 (74%) 
(78%) 18 (67%) 
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that other variables, such as diagnostic lOP, number of 
treatments pre-operatively and duration of glaucoma are 
comparable between the two groups. 

Our two groups in analysis I were essentially similar in 
glaucoma diagnoses. Previous reports of trabeculectomy 
have not shown any difference in the effectiveness of trab
eculectomy for different glaucoma diagnoses.2-4,7,13 How
ever, Levene found that aphakia adversely influenced lOP 
control,13 although others have achieved good results in 
aphakic patients.2,7 The obvious difference in our study 
was that 4 patients in the diabetic group had rubeotic glau
coma, and the outcome of drainage surgery alone in these 
patients is pOOr.2,7,16It has been suggested that panretinal 
photocoagulation should be performed first to induce 
regression of the rubeosis, before proceeding to trabecu
lectomy.17 However, even with the rubeotic patients 
excluded (analysis 2), our results were not affected. 

With mounting evidence of the adverse effect of topical 
medications, both as regards their number and their dura
tion,IO,12 it is important to note that our two study groups in 
all analyses were comparable in terms of both number of 
medications and their duration of use, as assessed by the 
length of time from diagnosis to admission for surgery. 
Previous argon laser trabeculoplasty has been suggested 
as a risk factor in the development of Tenon's capsule 
cystS.18 This factor was equally distributed between the 
two groups and thus should not influence the outcome of 
drainage surgery. 

Although our study is retrospective, with the biases that 
may arise from such a study, we feel that the two groups 
are comparable for the important risk factors known to 
affect the results of trabeculectomy, the major difference 
between the two groups being the presence of diabetes 
mellitus. However, we were unable to assess the severity 
of the glaucoma as evidenced by the visual field defect, 
although this has been suggested to play little part in the 
outcome of surgery.1O Diagnostic lOPs were similar, 
although it has been reported that a first trabeculectomy 
will reduce the lOP to between 16 to 20 mmHg, irrespec
tive of the initial IOp.7,19 

We have found a lower incidence of success following 
trabeculectomy in diabetics in the first 6 months after sur
gery, either absolute success (an lOP <21 mmHg on no 
treatment, analyses 1 and 2) or relative success (an lOP 
<21 mmHg with and without treatment, analyses 1,2 and 
4). Similarly, the controls have better success rates at the 
final visit, after comparable follow-up. In addition, dia
betic patients has significantly higher mean lOPs at 6 
months than did the controls (analyses 1 and 2). That the 
final lOP in the diabetic groups did not reach a level that 
was statistically different from the controls may well be 
due to the relatively small numbers in this study. With 'tar
get pressures' increasing in popularity, a difference of 
2-3 mmHg may be considered clinically significant. The 
results of our control group are comparable to those in pre
vious studies which followed conventional manage
ment,2,4,6-8,13 although not quite as good as when drainage 
surgery is performed as the primary treatment. 10 
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The majority of trabeculectomy failures occur in the 
first 6 months,7,13 and are characterised by a marked 
inflammatory response in the conjunctival dermis and 
Tenon's capsule.ll An excessive breakdown in the blood
aqueous barrier in the first 3 months following cataract 
surgery has been linked to diabetes,20 as has an increased 
incidence of post-operative inflammation assessed clini
cally.21 It could be expected that similar effects occur in 
diabetics following trabeculectomy, and this may be the 
explanation for our findings. This hypothesis is supported 
by the fact that the level of aqueous protein in diabetic eyes 
is higher in the presence of retinopathy and is related to the 
severity of the retinopathy,22 and we have demonstrated 
lower post-operative lOPs in diabetics without retino
pathy when compared with those with pre-existing ret
inopathy (analysis 3). 

Non-steroidal anti-inflammatory agents used in con
junction with topical steroids have been shown to produce 
less breakdown of the blood-aqueous barrier following 
cataract surgery than topical steroids alone.23 In the light 
of our findings, their use in diabetic patients undergoing 
trabeculectomy may improve the operation's success rate. 
Alternatively, the use of per-operative anti-metabolites, 
such as 5-fluorouracil (P. T. Khaw et al., presented at the 
Glaucoma Group Meeting, November 1992) could be 
considered, particularly when diabetic retinopathy is 
present. 

Our grateful thanks are due to Messrs. N. R. Galloway, S. M. 
Haworth, P. Jacobs, D. Knight Jones and S. N. Rizk for kindly 
allowing us to study patients under their care. 
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