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SUMMARY 
Eighty patients were randomised in a single-masked 
parallel-group study to receive topically either the test 
drug, a diclofenac and gentamicin combination, or a 

betamethasone and neomycin combination after routine 

cataract extraction and intraocular lens implantation. 

Each group was assessed over a 6 week period for post

operative inflammation. The two drug combinations 

were equally effective in suppressing inflammation in the 

early post-operative stages and the diclofenac-gentam

icin combination was slightly more effective in the later 
stages. The test drug was well tolerated and showed no 
adverse effects. We feel it is an effective and relatively safe 
drug which has a role as an anti-inflammatory agent after 

cataract extraction and has potential advantages in cer
tain circumstances. 

It is standard ophthalmic practice to treat patients who 
have had a cataract extraction with a post -operative course 
of a topical steroid and antibiotic.1.2 The potential side
effects of steroid are well known and there is interest in 
ophthalmology in the use of non-steroidal anti-inflamma
tories.2.3 The object of this study was to compare the safety 
and efficacy of the trial drug, a diclofenac-gentamicin 
combination, with betamethasone-neomycin drops. 

Diclofenac sodium has been used as a systemic anti
inflammatory for many years and studies have shown an 
anti-inflammatory effect on the eye following systemic 
administration.' Other non-steroidal anti-inflammatories 
have been used in topical form in the management of cys
toid macular oedema and in the prevention of peri
operative miosis during cataract extraction.2-4 American 
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studies have shown the effectiveness of cyclo-oxygenase 
inhibitors after cataract extraction.56 We report on our 
experience of topical diclofenac, in combination with gen
tamicin, as an anti-inflammatory agent in the post-oper
ative management of cataract surgery. 

MATERIALS AND METHODS 

This was a randomised single-masked (investigator 
masked) parallel-group comparison of 0.1 % diclofenac 
sodium/0.3% gentamlclll preserved with 0.01 % 
benzoxonium chloride (DR 1352/1, Ciba Vision) and 
0.1 % betamethasone sodium phosphate/0.5% neomycin 
sulphate preserved with thiomersal 0.004% (Betnesol-N). 
The anti-inflammatory/antibiotic combination was used 
for 2 weeks (stage 1) and then the antibiotic was stopped. 
Thereafter one group continued solely on diclofenac 
sodium whilst the other continued with betamethasone 
sodium (stage 2). Treatment was used 4 times a day; it 
began 1 day before surgery and was continued up to the 
visit at days 41-43. 

Eighty patients were enrolled on the study, selected 
after satisfying the exclusion criterion and giving 
informed consent as agreed with the hospital ethics com
mittee. The patients were between 30 and 84 years of age 
and undergoing extracapsular cataract surgery with intra
ocular lens (IOL) implantation. Patients with any ocular 
malformation were excluded, as were patients with a 

history of previous intraocular inflammation or glaucoma. 
Other exclusion cr.iteria included: chronic or acute con
junctivitis or keratitis, dry eye syndrome, contact lens 
wear, ocular surgery within the previous 2 months, treat
ment with either local or systemic anti-inflammatories or 
antibiotics within the previous 14 days, and known steroid 
response. 

Patients were randomly assigned to one of two groups 
and assessed pre-operatively on admission (examination 
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Table I. Scoring system used in the assessment of the six key primary symptoms and signs of inflammation 

None 
o 

Light 
I 

Moderate 
:2 

Severe 
3 

Burning/itching 
Ocular pain 

Not present 
Not present 

Not disturbing Disturbing Painful 
Tormenting Not disturbing Moderate 

Conjunctival hyperaemia 
Corneal oedema 

<---------According to a standard chart-------------------> 
None Epithelial Epithelial and stromal Epithelial and stromal with 

Descemet's folds 
AC flare 
AC cells 

<---------According to a standard chal1-------------------> 
None 1-10" II-SO" >50" 

AC, anterior chamber. 
" Per 3 mm' field. 

I). After surgery they were seen on six occasions by the 
same four doctors on the following days: day I, days 3-6, 
days 12-16, days 21�24, days 27-29 and days 41-43 
(examinations II to VIIj. 

The surgery was performed by two named surgeons 
(e.G.F.M. and I.A.B.) to an agreed protocol regarding 
technique and materials. A routine extracapsular cataract 
extraction was done with a limbal incision, a 'can-opener' 
capsulotomy under hydroxypropylmethylcellulose 
(HPMC), manual expression of the nucleus, manual aspir
ation and irrigation of soft lens matter and IOL implan
tation under HPMe. The section was sutured with 8.0 
vicryl and a subconjunctival injection of cefuroxime was 
given. The viscoelastic was not routinely removed at the 
end of surgery. 

Drug efficacy was assessed by observing the effect of 
the drug on the primary and secondary symptoms and 
signs of inflammation. 

The six key primary symptoms and signs of inflam
mation were defined as: (I) burning/itching, (2) ocular 
pain, (3) corneal oedema, (4) conjunctival hyperaemia, (5) 
anterior chamber flare, (6) anterior chamber cellular activ
ity. Each patient was seen by one of four doctors (l.S., 
e.L., 1.A.B., e.G.F.M.) on each visit: in an attempt to stan
dardise the results the symptoms and signs were given a 
score from 0 to 3 based on the severity of the findings as 
classified in Table I. 

Instruments such as the Kowa laser flare and cell meter 
have recently been developed and allow a more objective 
measurement of anterior chamber activity.7� It was felt, 
however, that differences between the two topical prep
arations detectable only with the flare and cell meter 
would not be clinically significant. The method of clinical 
assessment used was therefore based on that described by 
Hogan and co-workers.9 The cellular activity was deter
mined from the number of cells seen in a standard oblique 
slit beam (3 mm long and 1 mm wide) whilst the flare was 
assessed by comparing the density of the flare with that 
showed on a graded standard chart. 

The secondary signs were defined as ciliary hyper
aemia, conjunctival discharge and the presence of iris syn
echiae (in the undilated resting state): they were also 
assessed on each examination. They were judged to be 
either absent or present and given a score of 0 or 2 
accordingly. 

Tolerance to the treatment was also assessed on each 

VISIt. Both burning/itching and hypersensitivity after 
installation of the drops were assessed and judged to be 
either not present, present but not disturbing, disturbing, 
or painful. In addition both doctor and patient rated the 
overall local tolerance of the drops, and also the success of 
the therapy, as either excellent, good, fair or poor. A score 
of 0, 1, 2 or 3 was given on each occasion. 

The results were analysed by two tests of independence 
in a two-way table, namely chi-squared with Yates' cor
rection and Fisher's exact test. The sum of the scores for 
both key and secondary signs and symptoms was deter
mined for the patients on each visit allowing a mean score 
for each group on each examination to be calculated. Sub
sequent statistical analysis involved two-group (-tests and 
analysis of variance, using Bonferroni's criterion for 
assessing the statistical significance of multiple compari
sons between means. Ill. I I 

RESULTS 

Eighty patients were enrolled on the study of whom 2 were 
excluded from the safety analysis due to violation of the 
exclusion criteria. Seventy-eight patients were therefore 
assessed for drug safety and tolerance. Eight patients were 
excluded during stage I of the trial: 4 of these were 
excluded due to peri-operative changes in the surgical pro
tocol, I patient died due to a cerebrovascular accident 
post-operatively, 2 were lost to follow-up and I was dis
covered to have suffered from chronic simple glaucoma. A 
further 3 patients were excluded from stage 2 of the trial: 2 
were lost to follow-up and I in the Betnesol-N group 

Mean Score 

8 

7 

6 

5 

4 

3 

2 

o�-L-+----�----r----+----4---�r----
Adm. 

Day of 
Study 

II III 
3·6 

IV V VI VII 
12·16 21·24 27·29 41·43 

Fig. 1. Mean inflammaton" score for primarv criteria of'inflam
mation )'ersus day of'study. Adm .. admission. 
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Table II. Mean inflammatory scores against day of study for primary inflammatory signs/symptoms 

Day of study 

Adm. 3-6 

DR 135211 0 5.S .+.03 
Betnesol-N 0.06 6.36 4.39 

Adm .. admission. 
* Indicates a difference between the scores where p<0.05. 

developed an adverse drug reaction 'at the end of stage I of 
the trial. Sixty-seven patients were therefore assessed for 
drug efficacy. 

Of the 78 patients assessed for tolerance 38 received the 
test drug diclofenac-gentamicin and 40 received Betne
sol-No There were 34 men and 44 women with a mean age 
of 72.6 years and a range of 46-84 years. Fifty-nine oper
ations were performed with the patient under local anaes
thetic. 19 under general anaesthetic. 

The mean scores of the primary key symptoms and 
signs of inflammation are shown plotted against time in 
Fig. I and are listed in Table II. Overall the mean inflam
matory scores for the two groups were similar. In the later 
part of the trial there was a small difference between the 
two scores with a slightly lower score for the test drug 
(p<0.05). When each sign or symptom was considered 
separately there was generally little difference between 
the two groups. There was, however. a slightly lower 
degree of anterior chamber cellular activity from examin
ations IV to VII and anterior chamber flare acti vity on 
examinations IV and VII in the diclofenac group (chi
squared test. p<0.05). 

Analysis of the secondary signs of inflammation (iris 
synechiae. discharge and ciliary hyperaemia) showed a 
significantly lower score in the Betnesol-N group immedi
ately post-operatively, but a lower score for the test drug 
on examinations VI and VII (p<0.05). The mean scores 
are shown plotted in Fig. 2 and in Table III. On all of these 
occasions ciliary hyperaemia was the only reason for the 
difference. Conjunctival discharge and iris synechiae 
occurred rarely and showed no difference between the 
groups. 
MEAN SCORE 

2 

1.S 

O.S 

Adm 
Day of 
Study 

II III 
3·6 

IV 
12·16 

v VI 
21·24 27·29 41·43 

Fig. 2. Mean inflammatory score .fiJI' secondary criteria 01' 
inflammatio/1 I'ersus dav of'study. Adm .. admission. 

12-16 21-2'+ 27-29':' 41-4Y 

2.7 2.13 1.57 0.7 
3.33 2.52 2.27 1.42 

The results for local tolerance showed that during the 
study there was a steady decrease. similar in both groups, 
in the number of patients complaining of burning or itch
ing after application of the drops. 

There was also no difference in the overall tolerance of 
the therapy as assessed by both doctors and patients in the 
initial part of the study. On the examinations VI and VII, 
however, there was a better tolerance to the test drug as 
reflected by the number of patients and doctors rating the 
test drug as excellent compared with good or fair for 
the betamethasone-containing drop (1'<0.05). Analysis of 
the 'success of therapy' results as judged by both doctors 
and patients showed a similar trend. 

The median intraocular pressure in both groups 
remained between 12 and 16 mmHg during the course of 
the study. Two cases in the diclofenac group showed a 
transient post-operative spiking of pressure above 25 
mmHg. 

There was I case of adverse drug effect clinically felt to 
be neomycin allergy and there were no problems in the 
non-operated fellow eyes assessed during the study. 

DISCUSSION 

The mechanism of action of diclofenac and other non
steroidal anti-inflammatories is by the inhibition of the 
enzyme cyclo-oxygenase at the core of prostaglandin 
metabolism. The release of cell membrane phospholipids 
from damaged cells and the subsequent action of the 
enzyme phospholipase A produces free arachidonic acid. 
This acts as a substrate for either lipoxygenase with the 
subsequent production of leukotrienes or as a substrate for 
cyclo-oxygenase to produce the endoperoxide PGG2, 
which is a precursor of the prostaglandins, prostacyclins 
and thromboxanes.'2 The role of these mediators of 
inflammation is still being defined. but specific ocular 
effects have been identified. The problems of intra-oper
ative miosis. post-operative inflammation with breakdown 
of the blood-aqueous barrier (as assessed by anterior seg
ment ocular fluorophotometry) and the development of 
cystoid macular oedema are related in part, to the action of 
prostaglandin . .1 

By inhibiting cyclo-oxygenase the synthesis of these 
mediators of inflammation is inhibited. However, it is also 
possible that by this selective inhibition and subsequent 
build-up of arachidonic acid there might be an increase in 
the lipoxygenase pathway with an increase in formation of 
the chemotactic leukotrienes. One laboratory has sug
gested that this could have the potential for the enhance-
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Table III. Mean inflammatory scores against day of study for secondary inflammatory signs/symptoms 

Day of study 

DR 1352/1 
Betnesol-N 

Adm., admission. 

Adm. 

o 
o 

1* 

1.07 
0.42 

* Indicates a difference between the scores where p<0.05. 

3-6 

1.07 
1.15 

ment of a granulomatous process, although aggravation of 
ocular inflammation has not been reported as a clinical 
problem with cyclo-oxygenasc inhibitors at present.,·21 

Corticosteroids are effective inhibitors of phospholi
pase A and therefore of prostaglandin formation, but their 
actions extend beyond the prostaglandin pathway with 
effects on white cells, lysosomal enzyme release and 
fibroblastic activity.' The ocular side-effects of topical 
steroids include inhibition of healing, elevation of intra
ocular pressure and increased risk of infection, and are 
well documented. 13-15 

Cyclo-oxygenase inhibitors (COl) have been used top
ically on the eye for some years. Anterior segment ocular 
fluorophotometry was used in identifying the role of COl 
in the inhibition of the breakdown of the blood-aqueous 
barrier and experience has been gained with the use of 
COl in the inhibition of peri-operative miosis and the 
management of post-operative cystoid macular 
oedema.16-211 

The degree of inflammation seen after cataract surgery 
can be variable and the technique of cataract surgery per
formed influences this. The use of phacoemulsification 
through small scleral tunnels with or without a sutured 
section has increased over recent years. It allows quicker 
visual rehabilitation and also a shorter post-operative 
course of topical anti-inflammatory therapy. In routine 
cases a steroid and antibiotic are used for 3 weeks, fol
lowed by only steroid drops for 1 week, giving a total 
course of treatment of 28 days.22 It is on this changing face 
of cataract surgery that anti-inflammatory agents will be 
assessed in future clinical practice. 

In this trial diclofenac was effective in the control of 
inflammation after routine extracapsular cataract surgery. 
It appeared to be at least as effective as steroid therapy in 
the early post-operative stages and at 4-6 weeks post
operatively may even have some advantages on anterior 
chamber activity. It appeared to be a safe drug and was 
tolerated well. There were no cases of adverse drug effects 
and there was a favourable assessment by both doctors and 
patients for the drug. 

This study suggests that diclofenac sodium-gentamicin 
appears to be an acceptable alternative to conventional 
steroid/antibiotic preparations after catataract surgery. 
Whilst the general trend recently has been towards shorter 
post-operative courses of anti-inflammatories we feel that 
diclofenac sodium is a useful addition as another anti
inflammatory agent and has a particular use in patients 
with a previous history of recurrent herpetic infection or 
steroid-responsive glaucoma. 

12-16 

1.07 
1.33 

21-24 

0.53 
1.03 

27-29* 

0.47 
1.21 

41-43* 

0.27 
1.03 
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