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Intravenous sedation for ocular surgery under
local anaesthesia

J F Salmon, B Mets, M F M James, A D N Murray

Abstract
Anterior segment ophthalmic surgery is
commonly performed under local anaesthesia.
In order to improve patient comfort, a variety
of sedation techniques has been employed in
the past. The object of this study was, firstly,
to determine whether continuous intravenous
sedation during surgery offered any advan-
tages in patients premedicated with temazepam
and metoclopramide, and, secondly, to com-

pare midazolam to propofol for this purpose.
Forty nine patients were randomly aliocated to
receive no intravenous sedation (n=15), con-

tinuous propofol infusion (n=17), or continu-
ous intravenous midazolam infusion (n=17)
after peribulbar anaesthesia. Each technique
provided cardiovascular and respiratory
stability and aliowed early recovery with
minimal postoperative sequelae. Unexpected
ocular field movement occurred more com-

monly in the patients receiving intravenous
sedation, although statistical significance was
not shown (p=006). Significantly more

patients in the intravenous sedation groups
reported amnesia (p=003). Patient accept-
ability was good irrespective of the technique
used. This study suggests that continuous
sedation using propofol or midazolam is not
beneficial and should be avoided in ophthalmic
patients who have received a simple premedi-
cation.
(BrJ Ophthalmol 1992; 76: 598-601)
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Retrobulbar or peribulbar anaesthesia is widely
used for anterior segment ocular surgery. Local
anaesthesia is cost effective, allows a rapid
recovery with early hospital discharge and is
popular with patients. 2

It has been suggested that patient comfort
might be improved during surgery by using
intravenous sedation.3 Several techniques have
been advocated in the past with varying success

and a range of complications.3" The ideal seda-
tive amnesic technique should be reliable, safe,
and allow early recovery with minimal post-
operative sequelae.
New drugs have become available which are

ideally suited to outpatient surgery. Propofol is
an intravenous anaesthetic agent which has
favourable pharmacokinetic properties and is in
widespread use.78 Midazolam, a new imidazo-
benzodiazepine, has distinct advantages over

diazepam and has also been used for sedation
during diagnostic and therapeutic procedures.9

Despite the excellent record of both drugs
when used for intravenous sedation during other
surgical procedures, to our knowledge only two
trials have reported the use of midazolam and
none the use of propofol, during ophthalmic

surgery under local anaesthesia.6 '0 The object of
this study was to compare three groups of
patients, randomly divided to receive no intra-
venous sedation, a continuous intravenous
infusion of propofol, or a continuous intravenous
infusion of midazolam during surgery. All
patients received a standard oral premedication
2 hours prior to commencement of surgery.

Patients and methods
Forty nine consenting patients over the age of 50
years requiring anterior segment surgery were
studied. Patients with a history of alcohol or drug
abuse, an allergy to the drugs to be used in the
trial, or those receiving narcotic, barbiturate, or
psychotropic drugs were excluded; as were
patients with epilepsy, signs of congestive
cardiac failure, or evidence of renal or hepatic
disease. Controlled hypertensive or diabetic
patients were included.
A standard premedication of 10 mg temazepam

and 10 mg metoclopramide was administered by
mouth 2 hours prior to the commencement of
surgery in all cases. The patients were divided
into three groups, using a table of random
numbers. One group received no intraoperative
sedation, one group received a continuous intra-
venous infusion of propofol, and one group
received a continuous intravenous infusion of
midazolam during the surgery.
A peribulbar block was performed prior to the

commencement of intravenous sedation by the
same surgeon in a standard fashion, using
a mixture of 5 ml bupivacaine 0-5%, 5 ml
lignocaine 2%, and hyaluronidase 1500 IU. The
adequacy of the block was verified and additional
local anaesthetic given if the block was
incomplete. The surgeon was unaware of the
method of sedation to be used.

All patient monitoring was conducted by the
same anaesthetist (BM). The heart rate and
rhythm were continuously monitored using a
Hellige Servomed SMK ECG apparatus. A non-
invasive blood pressure monitor (Dinamap,
Critikon) was used to measure the blood pressure
every 5 minutes. Oxygen saturation was
monitored continuously (Oxyshuttle, Critikon),
as was end-tidal carbon dioxide using a nasal
cannula (Datex, Multicap). A stethoscope was
strapped to the trachea in order to determine the
development of airway obstruction with increas-
ing sedation.
Airway obstruction was arbitrarily graded as

follows: grade 1 - completely clear airway; grade
2 - slightly increased breath sounds; grade 3 -
noisy breathing; and grade 4 - complete obstruc-
tion requiring manual adjustment of the head
position to ensure an improved airway. The level
of sedation, assessed during the surgery, was
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based on the patients' response to questioning
and was also arbitrarily graded into four levels:
level 1 implied a patient who did not appear
drowsy; level 2 a patient who was drowsy but
cooperative; level 3 a patient with cooperative
dysarthria; and level 4 a patient who demon-
strated no vocal response to questioning.

Patients receiving no sedation during the
surgery had an intravenous line inserted and
received an initial bolus of normal saline,
followed by a continuous saline infusion. In
those patients in whom propofol was used, a slow
initial bolus of propofol 1% was given to achieve
cooperative dysarthria (sedation level 3) and then
an infusion ofpropofol commenced at 1-0 mg/kg/
hour. Patients in the third group received a slow
bolus of midazolam 0-025% to achieve the same
sedation level as in the propofol group and
thereafter an infusion of midazolam was com-
menced at a rate of 1 mg/hour. In both sedation
groups, the rate of infusion was adjusted to
maintain a constant level of sedation.
During the operation the anaesthetist and the

surgeon independently assessed patient and
operative field movement.
The infusions were stopped immediately after

the completion ofsurgery and 5 minutes later the
patient was asked prerehearsed questions (date
of birth, address). The orientation of the patient
was reassessed 1 hour later. The next morning,
while the surgeon was still unaware of the drugs
used, the patients were asked whether they had
been aware of the operation and specifically
whether they could remember the questions
asked during the procedure. They were
questioned about the presence of postoperative
ocular pain, headache, nausea, their dreams of
the previous night, and their subjective percep-
tion of the technique used. The intravenous site
was examined.
The normally distributed data were subjected

to statistical analysis using analysis of variance
with the Tukey multiple range test to identify
significantly different groups. Non-parametric
tests were used for all other data analysis:
Kruskal Wallis for comparing scores in groups of
patients, and X2 analysis, or Fisher's exact tests
for comparing distributions: p<0 05 was con-
sidered statistically significant.

Results
No patient was excluded from the study once the
premedication had been administered. One
patient required a second injection of local
anaesthetic (1 ml retrobulbar lignocaine 2%) for

Table I Patient data

Saline Midazolam Propofol
(n= 15) (n= 17) (n=17)

Sex
Male
Female

Race
White
Mixed
Black

Age (mean in years)
Weight (kg)
Duration of operation

(minutes) (SD)

9 8
6 9

3 5
8 10
4 2

69-0 64-5
70-0 67-7

38-0 (2-2) 39-6 (2-1)

7

10

2
13

200

150

100

50

Systolic BP (mm Hg)
..... ............___

Heart rate (beats/min)
Resiraor rat (breaths/mm)

Respiratory rate (breaths/min)

Pre-sedation Post-sedation

Saline
.....Midazolam

I
---- Propofol

15 min 30 min

Figure I Cardiovascular and respiratory changes during the
procedure in the three groups. There are no significant
differences.

an incomplete block, one had a small abduction
movement, and one had pain with the insertion
of a superior rectus bridal suture. All the others
had good akinesia and local analgesia.
The three groups were statistically compar-

able and the mean duration of the procedures
was similar in each group (Table 1). The mean
total dose of midazolam was 1 41 mg (standard
error 0 13) and the mean infusion rate was 1 04
mg/hour (standard error 0'03). The mean total
dose ofpropofol was 43 2 mg (standard error 4 0)
and the infusion rate was 7-7 ml per hour
(standard error 0-4).
There were no significant differences between

the three groups in respect of cardiovascular
variables (Fig 1). Though 47% of patients (8/17)
receiving intravenous propofol had a rise or a
drop of systolic blood pressure of more than 20
mm Hg, compared with 29-4% (5/17) receiving
midazolam and 20% (3/15) receiving saline
infusion, this was not statistically significant. A
pulse rate drop ofmore than 20 beats/minute was
noted in two patients receiving intravenous
propofol.
Minor airway obstruction (snoring) occurred

with equal frequency in the midazolam group
and the propofol group, but this was not statistic-
ally significant when compared with the saline
group (Fig 2). One patient receiving propofol

Saline Midazolam Propofo1

2 Figure 2 The incidence and severity ofairwvay obstruction in
66-5 each group. There are no significant differences. Grading: I
70 4 completely clear; 2 slightly increased breath sounds; 3 noisy
39-7 (1-9) breathing (snoring); 4 - complete obstruction requiring manual

airzvay correction.

Completely clear
l Noisy breathing (snoring)
Slight obstruction

_44:E Complete obstruction
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Figure 3 Incidence ofmovement noted by surgeon or anaesthetist. Incidence ofpatient
movement noted by anaesthetist (fidgetting) was significantly greater in the propofol group than
in the saline group.

had a complete airway obstruction which neces-

sitated repositioning of the neck. There was no

significant difference between the three groups
in terms of the minimum oxygen saturation or

the maximum end tidal pCO2 and in all patients
these parameters remained satisfactory through-
out the surgery. In one patient in each group the
minimum oxygen saturation dropped below
95%. In one patient receiving midazolam the
minimum saturation was 89%, in one receiving
propofol 91%, and in one receiving saline 93%.
In two of these patients this was clearly related to
minor airway obstruction.
The anaesthetist noted more unexpected

patient movement in the propofol group and in
the midazolam group than in the saline group
(Fig 3). There was a significantly greater
incidence of movement in the group receiving
propofol compared with the saline group (p=
0009). Movement of the operative field was

noted by the surgeon in one patient in the saline
group who had a small abduction movement
related to an inadequate block. One of four
patients in the midazolam group and three
patients in the propofol group had a major
unexpected head movement, but in no patient
was the surgery compromised (Fig 3). Statistical
significance was not demonstrated when opera-
tive field movement was compared in patients
receiving intravenous sedation with those not
receiving intravenous sedation (p=0 06).

Five minutes after stopping the infusion each
patient in all three groups was able to answer
prerehearsed questions and was aware of his
surroundings. All patients remained fully
orientated when assessed in the recovery room
1 hour later.
There was no significant difference between

the three groups in terms of postoperative pain,
nausea, headaches, or dreams when assessed the
following morning (Table 2). No patient recalled
experiencing pain with the intravenous infusion
of the previous day, but one patient who had
received intravenous midazolam was found to
have localized tenderness over the intravenous
site. Patients receiving propofol or midazolam
were less aware of the operation than patients
receiving saline (p=0 03 and p=0-02 respect-
ively) (Table 2). Fewer patients in the
midazolam group (13/17) would have chosen a

Table 2 Patients' opinions of the sedation technique

Saline Midazolam Propofol
(n= 15) (n=I7) (n= 17)

Operative amnesia 0 (0%) 5 (29 4%) 6 (35-3%)
Postopeyepain 1(6 6%) 0(0%) 1(5-95%)
Postop headache 4 (26 6%) 6 (35 3%) 8 (47-1%)
Postop nausea 0 (0%) 0 (0%) 2 (11-8%)
Postop dreams 4(26 65%) 2(11-8%) 2(11-8%)
Same technique again 14(93 3%) 13 (76 5%) 17 (100%)
Satisfaction 15 (100%) 15 (88 2%) 17 (100%)

similar technique for another procedure, than
those in the propofol group (17/17). This was
statistically significant (p=0-031). When
comparing those patients who had received
no intravenous sedation with those who had
received intravenous sedation, patients were
equally satisfied irrespective of the technique
used (Table 2).

Discussion
Many single and multiple drug sedation
regimens have been advocated for use during
ophthalmic surgery under local anaesthesia.
Intravenous propofol and midazolam have been
successfully used for sedation during other
surgical and diagnostic procedures under
regional anaesthesia.."... It has been our practice
to use a simple oral premedication of temazepam
and metoclopramide 2 hours prior to surgery.
The object of this study was to examine whether
there would be any advantage in using additional
intravenous sedation using the new drugs,
propofol, and midazolam.
The greatest potential advantage of propofol is

early recovery with rapid return to normal
psychomotor function.78 There is a low
incidence of postoperative nausea and the drug
has reliable amnestic properties. For the
ophthalmologist, a potential benefit during
anterior segment surgery is a significant decrease
in the intraocular pressure.'6 When used as a
continuous sedation technique, the infusion
rates need to be determined for each patient and
have to be adjusted during surgery to ensure that
sedation does not become too light or does not
progress into full anaesthesia. 17
Midazolam has the anxiolytic, hypnotic, anti-

convulsant, muscle relaxant, and anterograde
amnestic effects characteristic of benzodia-
zepines.9 The drug is effective in reducing the
intraocular pressure.'0 Compared with dia-
zepam, midazolam produces less postoperative
drowsiness, more amnesia, and less venous
irritation. Recovery from midazolam appears to
be less rapid than recovery from propofol.'I
As expected from the pharmacokinetic

characteristics of both drugs, there was rapid
reversibility of action and all patients in both
intravenous sedation groups were aware of their
surroundings and could correctly answer
questions 5 minutes after the drugs were stop-
ped. It was statistically significant that more
patients who had received midazolam and
propofol were unaware of the operation than
those receiving a premedication alone.
There were no significant differences between

the three groups in terms of cardiovascular
stability, oxygen saturation, and expiratory
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levels of pCO2. While 35 3% of patients in the
midazolam group and 41-2% of patients in the
propofol group had a limited degree of airway
obstruction, this was not significant when
compared to patients receiving no intravenous
sedation. One patient receiving propofol had a

complete obstruction of the airway which neces-

sitated repositioning of the neck. These findings
differ from a previous trial comparing propofol
with midazolam by infusion, where 'excellent'
airway maintenance was found.'5

During ophthalmic surgery under local anaes-
thesia an uncontrolled and unexpected move-
ment of the head, and consequently movement
of the operative field, could result in major
surgical complications. The anaesthetist noted
more body movement in the propofol group and
in the midazolam group than in the saline group.
However, statistical significance was only
demonstrated for the propofol group. In both
intravenous sedation groups the surgeon noted
head movement, including a major movement in
one patient receiving midazolam and in three
patients receiving propofol. This occurred
because the patients fell asleep and awoke
unaware of their surroundings or because com-
munication was reduced. Studies comparing
intravenous propofol and midazolam have
reported similar problems.'4 15 Despite the excel-
lent record of these drugs in other forms of
surgery performed under local anaesthesia, this
single side effect makes the technique of sedation
as described in this study undesirable for
ophthalmic surgery.
On assessment of the patients' wish to have a

second procedure using a similar technique,
there was no difference statistically between
those who had received intravenous sedation and
those who had received no intravenous sedation.
Except for two patients who had received mida-
zolam, patients were satisfied irrespective of the
technique used.

This study suggests that continuous intra-
venous sedation with propofol or midazolam is

not beneficial in well prepared and informed
patients who have received a simple premedica-
tion of temazepam and metoclopramide. In our
opinion, the ideal patient undergoing ophthal-
mic surgery is conscious, cooperative, and pain
free. The techniques described in this report do
not consistently produce these conditions and
should therefore be avoided in ophthalmic
patients.
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