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SUMMARY

A prospective study was performed to assess the effect of
subconjunctival bupivacaine on pain relief following
strabismus surgery. A total of 36 children were randomly
allocated to receive either subconjunctival infiltration of
bupivacaine or normal saline at the conclusion of surgery.
Post-operative pain was evaluated using a 4-point assess-
ment score. Subconjunctival bupivacaine provided sig-
nificantly better post-operative pain relief (P <0.001). We
suggest that it could be used routinely in strabismus sur-
gery, as it improves post-operative comfort thereby facili-
tating day case surgery.

Day case surgery has become an accepted practice for
many ophthalmological procedures, including strabismus
surgery. Patients undergoing strabismus surgery are
mainly pre-school children who are particularly vulner-
able to being separated from their familiar surroundings.'
Day case surgery minimises the length of time young chil-
dren are in hospital, which in turn reduces the cost of the
procedure. We were thus prompted to investigate the opti-
mum perioperative analgesia for facilitating early
discharge.

Local anaesthesia by wound infiltration at the end of
surgery provides effective analgesia after a multitude of
surgical procedures. The technique is used extensively
after cholecystectomy,” excision of benign breast lump,’
herniorrhaphy in adults* and inguinal herniotomy in chil-
dren.’ Bupivacaine is frequently used in regional anaes-
thesia, as in peri- or retro-bulbar anaesthesia in ophthalmic
surgery, and has a duration of action of 4-6 hours. The aim
of this study was to assess the effect of subconjunctival
bupivacaine on post-operative pain relief after strabismus
surgery in children.

PATIENTS AND METHODS

Following Ethics Committee approval, a total of 36 chil-

dren were enrolled in the study. There were 19 girls and 17

boys with a mean age of S years (range 2-9 years).
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Informed consent was obtained from the parents of all the
children. All patients underwent elective surgery on two
horizontal muscles for correction of strabismus. Patients
presenting for repeat surgery were excluded.

Patients were randomly divided into two equal groups,
one of which received subconjunctival bupivacaine at the
end of surgery and the other subconjunctival saline. Ran-
domisation instructions were placed in sealed envelopes at
the beginning of the trial, which were then mixed and
numbered and placed in the operating theatre.

All patients were in group 1 according to the American
Society of Anesthesiologists classification of physical
status,” indicating good general health. Both groups
received lignocaine cream (EMLA, Astra) to the proposed
venepuncture site. Induction was either intravenous or
inhalational according to the anaesthetist’s preference.
Anaesthesia was maintained by the patient spontaneously
breathing a mixture of oxygen, nitrous oxide and halo-
thane. During the procedure the patients were monitored
using electrocardiography, pulse oximetry and non-invas-
ive blood pressure monitoring. Short-acting intravenous
analgesics, which are effective for less than 30 minutes,
were used if indicated. Post-operative analgesia was pre-
scribed on an ‘as required’ basis and consisted of para-
cetamol suspension orally (age 2-5 years, 120-250 mg;
6-10 years, 250-500 mg) or intramuscular pethidine
1 mg/kg.

Surgery was performed by four experienced surgeons
(consultant/senior registrar). The surgical technique was
uniform in all operations, including an identical con-
junctival approach and suture material. At the conclusion
of surgery either a subconjunctival injection of 0.25 ml
bupivacaine hydrochloride BP 0.5% or a similar volume
of normal saline (NaCl BP 0.9%) was given over each
operated muscle. No topical medications were applied in
the immediate post-operative period and none of the eyes
was padded.

Post-operative pain assessment was made on a 4-point
scale: 1, sleeping; 2, awake and quiet; 3, agitated; 4, cry-
ing. All patients were assessed for pain by the same senior
ward nurse and the parents independently at 30 minutes
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and at 1, 2, and 4 hours after surgery. The nurse and the
parents were blind to the randomisation. The adminis-
tration of any analgesics was recorded.

Statistical analysis of the assessment scores was under-
taken using the Mann—Whitney U-test. A nonparametric
test was selected for analysis because of the relatively
small sample size.

RESULTS

There was no significant difference in age and sex distri-
bution between the two groups. Each patient was given
four pain scores, one for each of the time intervals, which
were then summed to produce a total score. The higher the
total score, the more uncomfortable the patient would
have been. The median of the total scores for the bupiva-
caine group, as assessed by the nurse, was 6 (range 4-9)
and for the saline group 9.5 (range 5-12) (Fig. 1). The
median difference was 3.00 (95% confidence interval 2.00
t0 4.00) and P <0.001. The total scores as assessed by the
parents were not statistically significantly different to the
nurse’s assessment. The median difference for the
parents’ total scores was 2.00 (95% confidence interval
1.00 to 3.00) and P<0.001.
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The nurse’s pain assessment scores are shown in Fig. 2.
The bupivacaine group consistently achieved better anal-
gesia, but this was only statistically significant at 30 min-
utes (P<0.001) and 1 hour (P = 0.001).

The total dose of bupivacaine used was 2.5 mg, which
is well below the toxic dose. No systemic or local side
effects were encountered in any of the patients.

In the bupivacaine group only 3 patients (17%) received
oral paracetamol suspension compared with 5 patients
(28%) in the saline group. This was not statistically sig-
nificant. No patients in either group required pethidine.

DISCUSSION

This study shows that bupivacaine 0.5% injected subcon-
junctivally at the conclusion of strabismus surgery signifi-
cantly reduces post-operative pain. Our results are
comparable to those of other workers who used wound
infiltration with bupivacaine to provide post-operative
analgesia in general and paediatric surgery.””

Pain following strabismus surgery is thought to be pre-
dominantly conjunctival. Nevertheless, deeper structures
such as Tenon’s capsule and sclera may contribute to post-
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Fig. 1. Total post-operative assessment scores by the nurse.
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Fig. 2. Post-operative assessment scores by the nurse at the four time intervals.

operative discomfort. Although rectus muscles have no
pain receptors, stretching’ as in resection procedures
would produce pain. A long-acting anaesthetic injected
subconjunctivally seemed the logical approach to provide
adequate analgesia for those structures that could cause
pain following strabismus surgery. Bupivacaine was
chosen as it is a long-acting local anaesthetic that is widely
used in ophthalmic surgery, and it provided adequate anal-
gesia with no side effects or toxicity in the doses used.

Premedications and long-acting opiates were not
allowed in this trial, thus avoiding sedation, nausea and
vomiting and in turn aiding earlier discharge. Pain assess-
ment was also made easier.

Pain can be particularly difficult to assess in children.
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With careful explanation, older children can complete
analogue scales or choose a picture which reflects how
they feel.® In younger age groups, assessment by an obser-
ver or parent is the only feasible method.” We used the
4-point assessment score since many children in the trial
were less than 4 years old. The parents participated in the
assessment independent of the ward nurse to give the
results more validity.

It is particularly important in day case paediatric sur-
gery to ensure that post-operative discomfort is relieved in
order to minimise, for both patients and parents, the stress
and upset that arise from pain and the adverse effects of
analgesic drugs. Subconjunctival bupivacaine is easily
administered at the conclusion of strabismus surgery and
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provides good post-operative analgesia. We suggest that it
could be used routinely, especially in day case surgery.

The authors wish to thank Mr. P. I. Murray for critically reading
the manuscript, and Ms. H. S. Jones for her help with statistical
analysis of the data.
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