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SUMMARY 
We report our experience of a recently described local 
anaesthetic technique which seeks to avoid risk of perfor
ation of the globe, damage to the optic nerve, or injection 
into the subarachnoid space, whilst providing prolonged 
and reliable anaesthesia. A prospective series of 19 
patients who underwent vitreoretinal surgery using this 
technique were compared with 19 patients who had retro
bulbar anaesthesia for cataract extraction. The vitreore
tinal group had excellent akinesia and very good 
anaesthesia, allowing prolonged retinal reattachment 
surgery lasting up to 3 hours. Patient evaluation of dis
comfort or pain experienced in the two groups was 
assessed using a visual analogue pain score chart. The 
pain scores for the two groups were not significantly dif
ferent (p = 0.03) and 16 of 19 patients in each group 
(84%) experienced only slight pain or less. Satisfaction 
with local anaesthesia, in both groups, was also assessed 
by asking patients which method of anaesthesia they 
would prefer if future surgery were to be performed. In 
the vitreoretinal group, 18 of 19 patients expressed a pref
erence for local anaesthesia and in the cataract group 17 
ot 19 also favoured local anaesthesia. The vitreoretinal 
patients' median pain score was 0 compared with 1 for 
the cataract patients. This study demonstrates that local 
anaesthesia provides pain relief for vitreoretinal surgery 
which is comparable to the experience of patients under
going cataract surgery by retrobulbar anaesthesia. The 
technique described can provide successful local anaes
thesia for vitreoretinal procedures. The success of this 
technique for pain relief and akinesia calls for a reapprai
sal of the number of patients suitable for vitreoretinal 
surgery under local anaesthesia. 

Retrobulbar and peri bulbar local anaesthesia have not 
found popularity in the UK for vitreoretinal surgery 
because of the difficulty in ensuring prolonged and 
reliable akinesia and anaesthesia. A recently described 
local anaesthetic technique 1 seeks to avoid the risks of per-
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foration of the globe, damage to the optic nerve, and injec
tion into the subarachnoid space whilst providing 
prolonged and dependable anaesthesia. Conventional 
retrobulbar or peribulbar local anaesthesia involves blind 
penetration with either a sharp or a relatively 'blunt' 
needle. The degree of ocular anaesthesia and akinesia 
achieved is unpredictable, due to variations in point of 
delivery and differences in diffusion of anaesthetic solu
tion within the orbital tissues. There have been many 
reports of complications of sharp-needle local anaes
thesia2--4 and any method of reducing these is to be 
welcomed. 

The method of Mein and Woodcockl involves a direct 
sub-Tenon's approach, using a blunt irrigation cannula, 
combined with a facial nerve block. The blunt cannula is 
guided around the globe posterior to the equator and local 
anaesthetic solution delivered. Direct infiltration without 
using a sharp instrument avoids the risk of ocular perfor
ation and would be expected to reduce the incidence of 
orbital haemorrhage. 

METHOD 
Surgery under local anaesthesia was offered to patients 
with general medical disorders involving increased risk 
for general anaesthesia and to other patients on request. 
Four drops of topical amethocaine 1 % were instilled in the 
operative eye and a local anaesthetic facial block given by 
the method of van Lint3• A lid speCUlum was placed and a 
subconjunctival injection of lignocaine 2% given, raising 
a small bleb, approximately a quarter of the way around 
the limbus. Three further injections were sufficient to raise 
a 3600 bleb. A 3600 limbal peritomy was then made, 
before separating the planes of Tenon's fascia to enter 
Tenon's space with blunt Westcott scissors. Tenon's space 
is a potential space between Tenon's fascia and the globe 
which has also been termed the episcleral space. A blunt 
19 gauge visco-cannula was then guided in Tenon's space, 
backward along the contour of the globe in each quadrant 
(Fig. 1). 

Local anaesthetic solution (0.5-1.0 ml) was admin
istered at the 1.30,4.30,7.30 and 10.30 o'clock positions, 
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Fig. 1. A blunt v isco-cannula attached to flexible tubing is 
used for the administration of f our-quadrant local anaesthesia, 
the cannula being guided along the contour of the globe to 
deliv er anaesthetic solution posterior to the equator of the eye. 

between the rectus muscles. The globe slightly proptosed 
as the solution was given, providing a visible indicator that 
it was being delivered to the correct location. We used a 
50:50 mixture of lignocaine 2% (plain) and bupivacaine 
0.75% in a 10 ml syringe from which a top-up of anaes
thetic solution can easily be given per-operatively if 
required. 

To assess the efficacy of the anaesthesia, patients were 
questioned regarding its delivery and any pain or discom
fort felt during the subsequent operation. Post-operative 

Fig. 2. Visual analogue 10 em pain score chart with indicator 
pain descriptions. 
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patients were shown a visual analogue pain score chart 
(Fig. 2) and asked to decide where on the scale they per
ceived any pain or discomfort felt during the operative 
procedure. If the patient had difficulty reading the chart a 
verbal rating from 0 to 10 was requested. This approach to 
pain assessment is commonly used.5-7 

Information was recorded as to whether the patient had 
received a general anaesthetic previously for ocular or 
non-ocular surgery and whether, if a further ocular oper
ation were required, the patient would choose local or 
general anaesthesia. The nature of the operative procedure 
was also recorded. 

Nineteen patients who received a retrobulbar local 
anaesthetic for extracapsular cataract surgery were shown 
the same visual analogue graphical pain score chart and 
asked to grade any pain or discomfort experienced during 
the procedure in an identical manner. 

RESULTS 
Nineteen patients were entered into each group (Table I). 
The median pain score for the retinal patients was 0 (mean 
0.8) and for the cataract group 1 (mean 1.1). There was no 
statistically significant difference between the means 
(Student's t-test and non-parametric Wilcoxon matched 
pairs signed ranks test, p = 0.03), but the range of pain 
scores of the retinal group (0-8) was wider than that for 
the cataract group (0-3). Fig. 3 charts the distribution of 
pain scores for the two groups, demonstrating that sub
stantially more patients had a score of 0 in the retinal 
group (n = 12) than in the cataract group (n = 6). Sixteen 
patients in each group (84%) had a pain score of less than 3 
(slight pain or less). Pain scores were similar in 5 patients 
who had a 'conventional' retinal detachment repair and in 
14 who underwent vitreoretinal procedures. 

Of concern is the one patient in the retinal group who 
reported a score of 8 (very severe pain), with poor ocular 
akinesia. The surgeon was aware that the patient was 
experiencing pain and a top-up of local anaesthetic was 
given. No previous surgery had been performed and no 
abnormal tissue adhesion was encountered. 

Retinal patients 12 hours post-operatively revealed 
marked deficits of ocular motility which had resolved on 
review the following day. Afferent pupillary defect was 
not assessed since many of the retinal patients had pre
operative afferent defects, due to the nature of their 
pathology. 

Table I. Summary of visual analogue pain score chart results 

Four-quadrant 
retinal group 

Sample size 19 
Mean 0.84 
Median 0 
Mode 0 
Minimum 0 
Maximum 8 
Range 8 

Comparison of the two sample groups 
Sample 1: retinal group (n = 19) 
Sample 2: cataract group (n = 19) 
2 = -2J2 (p = 0.03) 

Retrobulbar 
cataract group 

19 
1.08 
1 
1 
0 
3 
3 
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Fig. 3. Visual analogue pain scores comparing retinal with 
cataract patients. 

In this study 18 of 19 retinal patients and 17 of 19 catar
act patients would opt in future for local anaesthetic. Of 
the retinal patients, 10 had received general anaesthesia 
previously and were able to compare directly their experi
ence of both forms of anaesthesia; all 10 preferred local 
anaesthesia. The patient with the pain score of 8 was the 
only retinal patient who would opt for general anaesthesia. 

DISCUSSION 
The use of local anaesthesia for vitreoretinal surgery has 
several advantages. It is often the case that vitreoretinal 
surgery is performed as an emergency, and it may be diffi
cult to arrange in the face of a busy operating theatre time
table. Local anaesthesia has the advantage that patients do 
not need to be starved prior to surgery, unless conversion 
to general anaesthesia is a possibility and patients can go 
directly to the operating theatre. One patient in this series 
attended the casualty department in the afternoon, under
went surgery within 2 hours and was able to return home 
in the evening. Post-operative review was performed the 
following morning and the patient was delighted at not 
having to remain overnight in hospital. 

Patients with sickle cell disease require special precau
tions when undergoing surgery with general anaesthesia. 
Local anaesthesia reduces the anaesthetic risk for this 
group of patients and allows prolonged vitreoretinal sur
gery to be performed. Those with other general medical 
disorders requiring urgent retinal surgery who are poor 
candidates for general anaesthesia would also benefit from 
a local procedure. 

All patients had an EeG examination pre-operatively as 
well as per-operative cardiac monitoring. The oculo-card
iac reflex may manifest as reflex bradycardia, nausea and 
faintness when traction is applied to the extraocular 
muscles or pressure applied to the orbit. Retrobulbar 
anaesthesia is known to block motor aspects of the reflex8 
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and it may be partially or completely blocked by the four
quadrant anaesthesia. We advocate chest leads, however, 
attached to a cardiac monitor, for all patients. Some slow
ing of cardiac rate was encountered when traction sutures 
were being applied to extraocular muscles at the begin
ning of surgery (one patient converted from atrial fibrilla
tion to sinus rhythm), but later in the procedures traction 
had little effect. Since traction sutures are applied at the 
beginning of vitreoretinal surgery, it may be that the 
anaesthetic combination has not fully blocked the oculo
cardiac reflex at this stage. Patients having conventional 
retinal detachment surgery, involving scleral buckling, 
generally undergo more muscle traction than those during 
vitrectomy without scleral buckling, though this did not 
appear to present any problem, nor were the pain scores 
different. 

Patients who have had previous ocular surgery have tis
sue adhesions which may limit diffusion of the anaesthetic 
solution, while the presence of a scleral buckle may cause 
difficulty when guiding the blunt cannula along the con
tour of the globe, so that it may not be possible to insert the 
cannula directly into the sub-Tenon's space without some 
prior dissection of peri-ocular scar tissue. Vitreoretinal 
surgery under local anaesthesia, however, also requires 
the patient to remain still for an extended period and extra
ocular factors such as arthritis, backache and respiratory 
difficulties must be taken into consideration. 

In this study 18 of 19 patients in the vitreoretinal group 
and 17 of 19 in the cataract group would opt for local 
anaesthesia for future surgery. Patients may, however, 
have a tendency to favour the form of anaesthesia with 
which they are familiar-if the outcome has been 
successful. 

Effective anaesthesia was found to last for up to 12 
hours, providing relief from immediate post-operative 
pain. Examination on the day after surgery revealed that 
some patients had deficits of ocular motility, but these 
resolved on later review. We used 0.75% bupivacaine with 
2% lignocaine, the bupivacaine providing the long-acting 
component of the mixture. Their initial concentration is 
reduced when the solution is mixed, but appeared to be 
sufficient in all but one instance. The long-acting mixture 
has advantages post-operatively in reducing the pain or 
nausea experienced by many vitreoretinal patients.9,10 

We have found that the four-quadrant local anaesthesia 
technique achieves pain relief for vitreoretinal surgery 
which is comparable to the experience of patients under
going cataract surgery by retrobulbar anaesthesia. The 
technique can provide effective local anaesthesia for vit
reoretinal procedures. The successful relief of pain and 
level of akinesia achieved, with the option of topping up 
the local, allows conventional re-attachment and vitreore
tinal surgery to be performed. The introduction of this 
technique calls for a reappraisal of the number of patients 
suitable for retinal surgery under local anaesthesia. 
Key words: Human, Local anaesthesia, Retinal detachment, Surgery, 
Sub-Tenon's anaesthesia, Vitreoretinal. 
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