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SUMMARY

Purpose. Prilocaine has recently been introduced for
use in ocular local anaesthesia. A prospective rando-
mised double-masked study was undertaken to assess
the efficacy of prilocaine 2% plain versus a mixture of
lignocaine 1% and bupivacaine 0.5%, each with
hyaluronidase.

Methods. Seventy-five patients were recruited. Local
anaesthetic was given by a two-injection transconjunc-
tival peribulbar technique. Injection and perioperative
pain were graded by visual analogue pain score (range
0-10). Akinesia and orbicularis function were graded
by the surgeon.

Results. The two anaesthetic mixtures were comparable
in efficacy in producing anaesthesia and akinesia. Using
the Mann-Whitney U-test for significance, pain of
injection ranked as a mean of 0.88 for prilocaine and
1.03 for lignocaine and bupivacaine (p =0.48,
U=635.5) Perioperative pain was ranked as a mean
of 1.17 for prilocaine and 0.91 for lignocaine and
bupivacaine (p = 0.41, U = 629.0).

Conclusions. Prilocaine is a useful alternative anaes-
thetic agent for eye surgery that has low toxicity and is
effective without adrenaline.

Prilocaine (Citanest) is the least toxic of commonly
used local anaesthetics, but little used in ophthalmol-
ogy until recently.' It is structurally similar to
lignocaine (lidocaine, xylocaine), but with a number
of advantages: longer duration of anaesthesia, no
requirement for adrenaline, greater tissue diffusion
but slower systemic absorption, and 50% less toxicity
with less local irritation.*

Prilocaine has one potentially serious side effect:
methaemoglobinaemia. This occurs very rarely, is
dose dependent and reaches clinical significance only
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at volumes far higher than those used for ocular
anaesthesia.”® It is usually suspected on clinical
grounds as one cause for a falling oxygen saturation
detectable by pulse oximetry and is treated with
methylene blue at a dose of 1 mg/kg.

Peribulbar anaesthesia has the advantage over
retrobulbar anaesthesia of avoiding the risk of
injecting into the subarachnoid space or causing
damage to the optic nerve.”®

The study aim was to compare prilocaine with a
standard mixture of lignocaine and bupivacaine. Use
of adrenaline serves to limit tissue diffusion and
systemic uptake and reduce the risks of cardiotoxicity
and respiratory depression associated with these
agents.

MATERIALS AND METHODS

The local ethics committee approved the study.
Seventy-five consecutive patients due to undergo
eye surgery under local anaesthesia were recruited
after giving informed consent. Patients were rando-
mised using random number tables to receive either
6 ml prilocaine 2% plain, or 3 ml lignocaine 1% with
3 ml bupivacaine 0.5% and adrenaline 1 in 200 000.
These were supplied in identical syringes with a study
number for which the corresponding group was
known only to the pharmacist. Prior to injection
the trial solutions were mixed with hyaluronidase
(1500 IU).

The anaesthetic mixture was administered using a
modified two-injection peribulbar technique with an
orange 25 mm 25 gauge needle. This uses a medial
compartment injection as well as an infero-temporal
injection.” The injection was given transconjunctiv-
ally after instillation of 1% amethocaine eye drops
and was injected slowly to limit discomfort.

Following injection a Mclntyre mercury bag was
placed over the closed eye and secured in place.
Routine operative procedure was to administer local
anaesthesia prior to starting surgery on the preceding
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Table I. Mean pain scores by group
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Prilocaine group

Lignoicaine/bupivacaine group

Mean pain scores for receiving LA injection 0.88
(0-5)
Mean per-operative pain scores 1.17
(0-6)
Mean akinesia scores 0.37
(0-2)
Mean orbicularis scores 0.76
(0-2)
Top-up required 3
LA preferred for further surgery 38
GA preferred for further surgery 3

103 U=6355, p=0479
(0-7)
091 U= 6290, p =0436
(0-7)
044 U=6480, p=0537
(0-2)
0.62 U=6200, p =0.337
(0-1)
1

34
0

U = Mann-Whitney U statistic for significance in non-parametric data. Values in parentheses are the range.

LA, local anaesthetic; GA, general anaesthetic.

case. At the beginning of the operation the degree of
akinesia and residual orbicularis movement was
graded. Surgery was then carried out. Any complica-
tions or signs of patient discomfort were noted.

Discomfort experienced during the injection or
surgery was assessed in all patients using a visual
analogue pain score chart graded 0-10 and repre-
senting no discomfort at all (0) to unbearable pain
(10).19 There was a description for each level of
discomfort so that patients unable to see the chart
could still indicate a score. Patient satisfaction with
local anaesthesia was assessed by asking if they
would prefer local or general anaesthesia were they
to undergo future eye surgery. Data were analysed
using the Mann—Whitney U-test for significance for
non-parametric data using the statistical programme
SPSS.

RESULTS

Pain Scores

There was no significant difference in pain scores in
the two groups. For receiving the anaesthetic the
mean pain scores were prilocaine 0.88 and ligno-
caine/bupivacaine 1.03 (p = 0.479). Peroperative pain
scores were prilocaine 1.17 and lignocaine/bupiva-
caine 0.91 (p = 0.436). Fourteen patients were aware
of some discomfort, identified at the time by the
surgeon; 8 of these patients were in the prilocaine
group and 6 in the lignocaine/bupivacaine group.

Movement Scores

No significant difference was found between groups
for akinesia or residual function scores. For akinesia

Table II. Spearman correlation coefficients (p)

the mean score in the prilocaine group was 0.37 and
that in the lignocaine/bupivacaine group was 0.44
(p = 0.537). Residual lid function scores were .76 for
prilocaine patients and 0.62 in the lignocaine/
bupivacaine group (p = 0.337).

Duration of Procedure

In both groups the average time from injection to
commencement of surgery was 46 minutes, and then
to completion of surgery was a further 35 minutes
(total 81 minutes). In the prilocaine group Spearman
correlation coefficients showed a modest correlation
between pain scores during surgery and both the
time from injection to starting surgery (p =0.009)
and the time from injection to the end of surgery
(p =0.01). A similar correlation was found for pain
scores for receiving anaesthesia and peroperative
discomfort (p =0.01). No such correlations were
shown in the lignocaine/bupivacaine group.

Complications

There was no significant difference in side effects
between the two groups with the technique used.
Vitreous loss occurred in only 1 patient; 1 other
developed a posterior capsular tear without vitreous
loss. Both patients were in the prilocaine group.

Patient Satisfaction

In the prilocaine group 38 patients indicated that
they would prefer local anaesthesia for further eye
surgery while 3 said they would prefer general
anaesthesia. In the lignocaine/bupivacaine group all

Prilocaine group Lignocaine/bupivacaine group
Pain OP v. time of injection to surgery start 0.365 —0.150
(p = 0.009%) (p=0.12)
Pain OP v. time of injection to surgery end 0.364 i -0.122
(p =0.010%) (p=025)
Pain OP v. pain LA 0.640 0.078
(p =0.010%) (r=0.13)

OP, peroperatively; LA, local anaesthetic.

<0.3, no or poor correlation; 0.3-0.7, modest correlation; 0.7-1.0, good or high correlation.

*Significant p values.
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Fig. 1. Pain scores for the anaesthetic injection and
peroperatively for the prilocaine group (n=41) and the
lignocaine/bupivacaine group (n = 38).

34 patients indicated they would choose local
anaesthesia for any further eye surgery.

Re-injection Rate

Incomplete akinesia requiring re-injection was seen
in 3 patients in the prilocaine group and 1 in the
lignocaine/bupivacaine group. All 4 patients under-
went subsequent surgery with minimal discomfort or
movement.

DISCUSSION

The mixture of lignocaine and bupivacaine with
adrenaline was used as a standard against which to
compare prilocaine. Although the behaviour of
anaesthetic combinations is not simply the sum of
the constituents, the rationale of combining ligno-
caine’s rapid onset with bupivacaine’s prolonged
effect still holds. The onset is more rapid since its pH
is more alkaline.!! Experimentally there is no
synergistic toxicity although lignocaine and bupiva-
caine compete for the same blocking sites.!*!® The
lower mean pain score for anaesthetic administration
in the prilocaine group, though not significant, may
reflect a tendency towards less discomfort for the
anaesthetic injection itself. A few patients did record
high pain scores for anaesthetic administration in
both groups, a reminder that it is not always as
painless a procedure as may be suggested to the
patient pre-operatively. Injections were given slowly
to limit discomfort. No formal assessment of the rate
of onset of block was made; experience suggests
there is no clinically relevant delay in onset.
Correlation calculations show modest correlation
between time and pain scores only in the prilocaine
group. This suggests that there may be some wearing
off of the effect because of the length of time from
administration. Complete recovery of motor and
sensory function after prilocaine injection has been
shown to occur after 258 minutes; wearing off of
effect seems to start much sooner.'* Consequently,
when using prilocaine we suggest that it should be
given immediately prior to surgery. In this study the
re-injection rate of 5.3% compares favourably with
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other published rates (8-19%).!>'® Post-operative
pain was not appreciably worse in either group and
there were no episodes of post-operative exposure
keratitis.

This study supports the wider use of prilocaine as
an alternative local anaesthetic agent for eye surgery.
It has been administered by retrobulbar, peribulbar,
topical (as one constituent of EMLA cream) and
sub-Tenon routes.!”'® It has a high safety profile,
rapid onset, intermediate duration of action and is
effective without adrenaline.
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