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Intravenous sedation
prior to peribulbar
anaesthesia for cataract
surgery in elderly
patients

Purpose: To investigate if pre-block iv sedation using midazo-
lam, alfentanil, or a midazolam-alfentanil combination mini-
mizes pain, reduces pain recall, and attenuates haemodynamic
responses to peribulbar block; and to determine other factors
influencing oxygen saturation (SpQ;,) following iv sedation.
Methods: In a randomized, double-blind, placebo-controlled
study, 120 patients, mean age 73 yr, having cataract surgery
with peribulbar anaesthesia, were randomized to receive
either normal saline, 1 mg midazolam, 500 ug alfentanil, or
0.5 mg midazolam plus 250 pg alfentanil. Blood pressure (BP),
heart rate (HR) and pulse oximetry readings were recorded
before injection of the study drugs, immediately after comple-
tion of the peribulbar block, and 10 min after the block. Pain
Jfrom the anaesthetic block was assessed immediately after the
block and after surgery using a visual analog scale, and recall
of pain was assessed by telephone on the day after surgery.
Results: Pain scores were low in all four groups. Midazolam-
alfentanil reduced pain perception, and all iv sedation used
reduced pain recall. Midazolam reduced systolic BP; alfen-
tanil £ midazolam reduced HR. All iv sedation reduced SpO,
more than did saline, but not usually to a clinically important
level. Nine patients had a SpO; < 90%; all had received alfen-
tanil with or without midazolam. It was not possible to predict
oxygen saturation levels by any factors other than iv sedation
and baseline SpQ, levels.
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Conclusion: Intravenous sedation with midazolam or alfen-
tanil or in combination reduced pain perception, pain recall,
and haemodynamic responses from peribulbar anaesthesia.
Fifteen percent of patients given alfentanil developed clinical-
ly important oxygen desaturation. The use of fine gauge nee-
dles combined with slow injection of anaesthetic solution
causes minimal discomfort, and routine iv sedation may be
unnecessary.

Objectif: Etudier si, avant un bloc péribulbaire, la sédation iv
au midazolam, a ’alfentanil ou a la combinaison midazolam-
alfentanil diminue la douleur, réduit son évocation et atténue
les réponses hémodynamiques,; déterminer si d’autres facteurs
que la sédation iv influencent la saturation en oxygéne (Sp0,).
Méthodes: Au cours d’une étude aléatoire, en double aveugle
et contrdlée par placebo, 120 patients dgés en moyenne de 73
ans subissant une intervention pour cataracte sous anesthésie
péribulbaire ont été répartis pour recevoir soit du sol physio-
logique, du midazolam 1 mg, de Ualfentanil 500 ug ou du
midazolam 0,5 mg associé a 250 ug d’alfentanil. La pression
artérielle (PA), la fréquence cardiaque (FC) et I'oxymétrie de
pouls ont été enregistrées avant 1'injection des produits a 1'é-
tude, immédiatement aprés la complétion du bloc péribulbaire
et dix minutes plus tard. La douleur associée au bloc était
évaluée sur une échelle visuelle analogique immédiatement
apres le bloc et aprés Uintervention. L’évocation de la douleur
était cotée au téléphone un jour apres l'intervention.
Résultats: ‘Les scores de douleur étaient bas pour les quatre
groupes. Le midazolam-alfentanil a réduit la perception de la
douleur et tous les produits ont diminué son évocation. Le
midazolam a fait baisser la TA; Ualfentanil + midazolam a
ralenti la FC. Tous les produits ont réduit la SpO, plus que le
sol. physiologique mais, en général, a un niveau cliniquement
sans importance. Neuf patients ont présenté une Sp0O, < 90%
et tous avaient recu de 'alfentanil avec ou sans midazolam. Il
a été impossible de prédire le niveau de saturation en oxygéne
par d’autres facteurs que la sédation iv et le niveau initial de
la SpO,.

Conclusion: La sédation intraveineuse au midazolam, &
Ualfentanil ou a leur association diminue la perception de la
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douleur, son évocation et les réponses hémodynamiques
provoquées par ['anesthésie péribulbaire. Quinze pour cent
des patients sous alfentanil se sont désaturés de fagon cli-
niquement importante. L'utilisation d’aiguilles fines associée
et le lenteur de 'injection de la solution anesthésique permet-
tent de diminuer la souffrance provoquée par le bloc; une
sédation iv systématique n’est pas absolument nécessaire.

Cataract surgery, a common operation in the elderly,
is frequently performed under regional anaesthesia.
Since the anaesthetic virtually eliminates pain during
surgery, the most unpleasant memory of the operation in
many patients is the pain associated with needle inser-
tion or discomfort during injection of the anaesthetic
solution.

Routine oral and/or iv sedation is commonly used to
minimize the pain and discomfort associated with eye
block anaesthesia. A preliminary survey (unpublished
data) in the Vancouver Hospital Eye Care Centre over
12 mo showed that only 18% of patients were given iv
sedation, and 90% of these were on patient request or
because of obvious anxiety. In the majority of patients,
the sedative drugs were given prior to performing the
blocks. Midazolam was used alone in 72.5%, midazo-
lam plus fentanyl or alfentanil in 23.5%, and fentanyl or
alfentanil alone in 4% of patients. Fentanyl and alfen-
tanil were used with equal frequency. When used alone,
the usual doses were 1 mg midazolam, 50 pg fentanyl,
or 500 ug alfentanil. When used in combination, 1 mg
midazolam was usually used with 25 to 50 pg fentanyl,
or 250 to 500 pg alfentanil.

The primary goal of this study was to assess if iv
sedation (using midazolam, alfentanil, or midazolam-
alfentanil combination) prior to peribulbar anaesthesia
(1) minimizes the pain or discomfort, (2) reduces pain
recall, (3) attenuates the haemodynamic responses to the
performance of the eye block, and (4) has an
unfavourable effect on oxygenation, when compared
with placebo (saline).

Methods

This randomized, double blind, placebo-controlled study
was approved by university and hospital ethics commit-
tees for research and other studies involving human sub-
jects. All patients having cataract surgery under regional
eye blocks in the ambulatory Vancouver Hospital Eye
Care Centre Operating Room Suite were eligible for
recruitment. Patients who had dementia, confusion,
blindness of the unoperated eye, known allergy or
adverse reaction to midazolam or alfentanil, advanced
pulmonary disease, oxygen desaturation on room air
(Sp0, < 93%), or taking f-blocker medications were
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excluded. Any patient who requested sedation was
excluded from the study.

The preoperative history, physical examination,
appropriate laboratory data (ECG, CBC, electrolytes)
and written informed consent were obtained before
surgery. An intravenous catheter with a heparin-lock
was inserted. Routine monitoring included ECG, pulse
oximetry, and non-invasive blood pressure. A total of
120 patients were assigned using a randomization table
into four groups to receive one of the following: (1) nor-
mal saline, (2) 1 mg midazolam, (3) 500 ug alfentanil,
and (4) 0.5 mg midazolam and 250 pg alfentanil. All
medications were given in 1 ml volume in a 3 ml
syringe, prepared by an assistant not involved in the
study, and the contents were unknown to the investiga-
tor. After injecting the study medication, the catheter
and heparin-lock were flushed with 2 ml normal saline.
A two-injection peribulbar block using a sharp 27-gauge
needle and a total of 7 ml of a 1:1 mixture of lidocaine
2% and bupivacaine 0.75% plus hyaluronidase 7.5
units - ml~' was performed five minutes after the injec-
tion of study medication.

Blood pressure, heart rate and pulse oximetry read-
ings were recorded (1) before injection of study drug,
(2) immediately after completion of the peribulbar
block, and (3) 10 min after the block. The patients’ per-
ception of pain from the anaesthetic block was assessed
using a visual analogue scale (VAS, 0-10) (1) immedi-
ately after the block, and (2) immediately after surgery.
In addition, their recall of pain was assessed on the post-
operative day by telephone using descriptive terms:
none/cannot recall, minimal, mild, moderate or severe.
The patients’ overall satisfaction with the anaesthetic
was assessed (1) immediately after the block, (2) imme-
diately after surgery, and (3) on the postoperative day.
Verbal stimulation and supplemental oxygen by mask
were applied to patients who had SpO, < 93%.

Statistical analysis
Pre-study power calculation determined that 17 patients
in each group were needed to ensure a power of 80% to
find a mean difference of one between treatment and
control groups in VAS pain score, and a within group
standard deviation of one, using an alpha of 0.05.
Statistical analysis was performed using the Number
Cruncher Statistical System (NCSS) computer program,
version 5.03. Martinez-Iglewicz, Kolmogorov-Smirnov,
and D’Agostino-Pearson Omnibus K? normality tests
were used to determine normality of data distributions.
Categorical data including race, gender, medical
problems, ASA physical status, block supplementation,
pain recall, and patient satisfaction were analyzed for
between group differences using chi-square analysis.
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TABLEI Patient demographics
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Saline Midazolam Alfentanil Midazolam—alfentanil
Male/female 10/20 10/20 15/15 11/19
Caucasian/Oriental 15/15 21/9 14/16 18/12
Age (yr) (mean + SD) 73+9 7356 73+ 109 72+83
Weight (kg) (mean + SD) 64+17.7 62+ 14 62+12.2 66 + 15.7
Height (cm) (mean + SD) 160+ 10 157+ 11.6 161 £ 10.6 161 +124
Hypertension 12 11 8 12
Diabetes 5 5 2 4
ASHD 4 4 1 5
COPD 3 4 2 1
ASAl 1 4 4 2
ASATI 23 22 19 22
ASATII 6 4 7 6

ASHD — atherosclerotic heart disease.
COPD - chronic obstructive pulmonary disease.

Fisher’s exact tests with Bonferroni’s correction were
used for pairwise comparisons between the four groups
when a significant difference was found by the overall
chi-square test. Age, weight, and height were analyzed
using one-way ANOVA. VAS pain scores after block
and after surgery were analyzed using Kruskal-Wallis
tests, with Dunn’s test post hoc for multiple compar-
isons due to skewness of their distributions. Blood pres-
sure, heart rate, and SpO, at pre-, post-, and 10-min
post-block were analyzed using two factor repeated
measures ANOVA, followed by paired t tests with
Bonferroni’s correction to examine change over time
within each group. One-way ANOVAs and Student-
Newman-Keul’s (SNK) tests were applied at each time
point to compare the four groups.

Relationships between the lowest SpO, and the dose
of midazolam or alfentanil, age, weight, and baseline
SpO, were tested using stepwise multiple regression.
Relationships between the lowest SpO, and medical
problems, gender, race, ASA status, and the study drug
groups, were tested by factorial ANOVA, followed by
SNK tests, as appropriate. P < 0.05 was considered sig-
nificant except where Bonferroni’s correction was used.

Results
Demographic data are shown in Table 1. No demograph-
ic ‘differences were found among the groups. In the
midazolam group, the dose of midazolam used was 16.8
+ 4 pg-kg!. In the alfentanil group, the dose of alfen-
tanil was 8.4 + 1.9 pg-kg'. In the midazolam-alfentanil
combination group, the dose of the midazolam compo-
nent was 7.9 + 1.8 pg- kg, and that of alfentanil com-
ponent was 3.95 + 0.89 pg-kg™'.

To achieve perfect akinesis, a supplementary retrob-
ulbar block was used in 19 patients (15.8%). There was
no difference among the groups in supplementation

requirements. No patient required further supplemental
anaesthesia or sedation intraoperatively, or felt pain dur-
ing surgery.

The haemodynamic and SpO, changes are shown in
Table 1I. Midazolam reduced the systolic blood pressure
immediately after (P < 0.001) and 10 min after (P <
0.0001) the administration of eye blocks. Alfentanil
with or without midazolam reduced the heart rate imme-
diately (P < 0.05 and P < 0.001, respectively) and 10
minutes after (P < 0.0001 for both) the blocks. After any
of the iv sedation, the SpO, was lower when measured
immediately and 10 min after the blocks, compared with
placebo (P < 0.05).

Two patients, one in the alfentanil group, and the
other in the midazolam-alfentanil group, fell asleep
before surgery. Both patients developed SpO, < 90%.
They were easily aroused, with immediate improvement
of oxygen saturation. No patient experienced nausea or
vomiting.

The patients’ assessment of pain associated with the
performance of the anaesthetic is summarized in Table
III. The overall median pain scores were low.
Midazolam-alfentanil combination was associated with
a lower pain score both immediately after the block (P <
0.05) and after surgery (P < 0.001), when compared
with saline. Post hoc power calculations determined that
the study had a power of 0.93 to find a mean difference
of one in VAS pain scores between treatment groups
and the control group, using an alpha of 0.025.
Intravenous sedation, using midazolam, alfentanil, or in
combination, was associated with more patients who did
not recall pain from the anaesthetic block when asked
on the day following surgery (P < 0.00001, P < 0.01 and
P <0.001, respectively).

All patients, except two in the saline group, were
completely satisfied with the anaesthetic management
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TABLEII Haemodynamic and SpO, changes

CANADIAN JOURNAL OF ANAESTHESIA

Saline Midazolam Alfentanil Mid-Alf
SBP Pre-block 152 +£26.6 154 +25.5 153 +21.6 147 £ 20.5
Post-block 154 £26.3 144 +20.2* 15523 140 +22.2
10 min post-block 153 +28 142 £ 19.7* 150 £23.4 141 +20.6
DBP Pre-block 82x16 81+16.6 83115 79+124
Post-block 82+ 18 79+ 147 82116 77154
10 min post-block 84+19 78+12.8 8313 7515
HR Pre-block 69 +14.7 80 + 14.3¢% 72+135 72+11.7
Post-block 69+ 155 78+ 14.6 69+ 11.6* 69+ 11*
10 min post-block 67+148 75+13.7 67+ 11.1* 67 £11.1*
SpO, Pre-block 974x16 97+1.7 97+15 96+2
(94-99) (93-100) (93-100) (93-99)
Post-block 97+1.9 96 + 2% 95.5+2.5% 95 +2.2%
(92-100) (92-100) (88-99) (91-99)
10 min post-block 97+1.8 958 £ 2% 95.6 £2.2% 95+ 2%
(93-100) (92-100) (88-99) (91-99)
Systolic BP (SBP) and Diastolic BP (DBP) are expressed as mean + SD.
SpO, is expressed as mean * SD, and range.
*P < 0.05, versus pre-block.
+P < 0.05, versus all other groups.
}P < 0.05, versus saline group.
TABLEIIl Patients’ assessment of pain associated with anaesthetic block
Saline Midazolam Alfentanil Mid-Alf
Pain score median After block 135(0-4) 1.2(0-3) 0.9 (0-3) 0.6 (0-2.8)
(range) After surgery 1.2 (0-4) 0.5 (0-2.5) 0.5(0-2.3) 0.3 (0-2)
Pain recall None 8 26* 19* 25%
(Number of patients) ~ Minimal 16 4 10 4
Mild 6 0 1 1
Moderate 0 0 0 0
Severe 0 0 0 0

*P < 0.05, versus saline group.

TABLEIV Prediction of Lowest SpO, based on pre-block SpO,

All patients n=120 y=2.7+0.94x r=0.6192 *

Saline Group n=30 y=-612+105x r=0.8455 *

Midazolam Group n=30 y=234+073x r=0.6602 *

Alfentanil Group n=30 y=127+0.83x r=0389%4 *

Midazolam + Alfentanil n=30 y=54+091x r=0.7223 *
Group

*P <0.05.

when questioned immediately after the peribulbar block.
Two patients in the saline group were satisfied with
reservation. Although there was minimal discomfort
with the anaesthetic block, they would have preferred to
have been asleep. Neither patient had requested sedation
intraoperatively. All patients were completely satisfied

with the anaesthetic when questioned after surgery, and
when asked on the day following surgery.

Age, weight, and dose of midazolam or alfentanil
were not predictive of lowest SpO,. However, pre-block
SpO, was found to have a positive linear relationship
predictive of lowest SpO, levels (y = 2.7 + 09x, r =
0.6192) overall and within groups (Table IV). Sex, race,
ASA status, and medical problems were not predictive
of lowest SpO, levels. However, there was a significant
relationship found between study group and lowest
SpO, (P = 0.0003). The iv sedation groups were each
found to have lower mean SpO, levels than the saline
group (Table II). There were no interactions among the
factors. These lowest mean SpO, levels did not reach
clinically important levels of desaturation, but nine
patients had SpO, < 90%. No patient who received 1 mg
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midazolam iv developed SpO, < 90%. Seven patients
who received 500 pg alfentanil iv and two patients who
received a combination of midazolam 0.5 mg and alfen-
tanil 250 pg developed hypoxaemia with SpO, < 90%.
The incidence of hypoxaemia was higher in the alfen-
tanil group than in the midazolam or placebo groups (P
=0.0105).

Discussion

Although iv sedation is used in only 18% of patients
undergoing cataract surgery in the Vancouver Hospital
Eye Care Centre, the routine use of sedation in conjunc-
tion with ocular block anaesthesia is common practice
in other centres. Oral sedation is frequently given 45
min to one hour preoperatively, using diazepam,’
diazepam or barbiturate plus promethazine,? or an
assortment of oral agents.> Many authors reported the
routine use of iv sedation, such as fentanyl and/or mida-
zolam,*’ droperidol, fentanyl and diazepam,® midazo-
lam-fentanyl or methohexitone-fentanyl combinations,’
or fentanyl and droperidol? A combination of oral
lorazepam and iv fentanyl is also used.’

The effect of sedation in conjunction with ocular
block anaesthesia has been the subject of several stud-
ies. Salmon et al.'® showed that in patients who had
received temazepam and metoclopramide given orally
two hours before surgery, additional sedation with con-
tinuous infusion of midazolam or propofol during
surgery under peribulbar anaesthesia did not provide
any additional benefit. Virkkila et al.'' reported that in
elderly patients undergoing ambulatory cataract surgery
under eye block anaesthesia, alfentanil (12.5 pg-kg™)
or midazolam (20 pg-kg™') im produced sedative
effects, but was associated with a reduction of oxygen
saturation. We are not aware of any study that assessed
the effectiveness of iv sedation in reducing pain, dis-
comfort and pain during peribulbar anaesthesia.

Midazolam, the most commonly used sedative drug
in our institution (72.5% of instances where iv sedation
was employed), was used because of its short duration
of action, which makes it suitable for reducing anxiety
in elderly ambulatory patients.'? It may reduce pain on
injection and produce intraoperative amnesia,'* although
a dose-related antagonism of the effects of opioids has
been shown in mice.' In healthy volunteers, iv midazo-
lam given in conscious sedation doses reduces the
affective and motivational component of the pain expe-
rience.!> Memory may be impaired at the time of dis-
charge after sedation with iv midazolam.'S There is,
however, a wide variation in sensitivity of patients to
midazolam.!” In young, healthy volunteers, it has been
shown that electrophysiological and motor responses
may still be impaired 50 min after the iv infusion of 70
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ug-kg™! midazolam, although routine clinical examina-
tion may be normal.'!® In the present study, midazolam
attenuated the haemodynamic responses associated with
the performance of peribulbar anaesthesia, and reduced
recall of discomfort or pain. It is interesting to note that
Ferrari and Donlon'® observed that grimacing or verbal
response during the administration of eye blocks under
iv sedation do not predict or correlate with patient recall.

Alfentanil was used for this study because of its anal-
gesic properties and short duration of action. The doses
reduced pain perception and recall of the peribulbar
anaesthesia.

In the present study, 15% of those receiving alfentanil
or alfentanil-midazolam combination developed oxygen
desaturation with SpO, £ 90%. Sex, race, age, weight,
presence of chronic obstructive pulmonary disease or
other medical problems, ASA physical classification,
and the dose of sedative drugs were not helpful in pre-
dicting oxygen saturation levels. Baseline SpO,, how-
ever, was predictive of oxygen saturation.

Even in young, fit, adult patients, /v sedation with
midazolam has been reported to cause transient oxygen
desaturation.?® The dose of midazolam used in this study
(1 mg, or an average of 16.8 pg-kg™") was found to be
effective, and is lower than those used in., most
reports.'>13.182021 None of the patients who received
midazolam alone in the present study developed severe
oxygen desaturation that was observed only in patients
who received alfentanil alone or in combination with
midazolam.

Pain and discomfort during the performance of eye
blocks can result from insertion of the needle or injec-
tion of the anaesthetic solution. Pain from needle inser-
tion can be virtually eliminated by topical anaesthesia of
the conjunctiva before inserting the needle through the
conjunctival fornix or at the medial canthus.” The use
of a fine-gauge needle does not usually cause pain dur-
ing insertion through the eyelid. In most cases, the injec-
tion of anaesthetic solution causes the discomfort and
this can be minimized by injecting slowly. The low pain
scores, lack of haemodynamic changes such as hyper-
tension and tachycardia, and the high patient acceptabil-
ity seen in this study, even in the placebo group, sup-
ports the belief that ocular block may be performed with
minimal pain and discomfort.

In summary, this study demonstrates that in elderly
patients, iv midazolam-alfentanil combination reduced
the perception of pain associated with the performance
of eye blocks, and attenuated haemodynamic responses.
However, with gentle insertion of a fine-gauge needle
and slow injection of anaesthetic solution, pain scores
were low and haemodynamic responses not significant
even in the placebo group. Nevertheless, the use of iv
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sedation with midazolam, alfentanil, or midazolam-
alfentanil combination reduced the recall of pain from
the performance of peribulbar anaesthesia when assess-
ed on the day following surgery. However, 15% of
patients receiving alfentanil, alone or in combination
with midazolam, developed severe oxygen desaturation
with SpO; € 90%. It was not possible to predict oxygen
saturation after receiving iv sedation, except by baseline
SpO, levels.

Routine oral or iv, or combination of oral and iv,
sedation for patients having eye surgery under local
anaesthesia is a common practice. In our institution, iv
sedation is used only when indicated, or at patient’s
request. We suggest that routine sedation is not neces-
sary when gentle techniques are used for peribulbar
anaesthesia in elderly patients undergoing cataract
surgery. When iv sedation is required, small doses of
midazolam may be preferable to alfentanil, as it is less
likely to lead to severe oxygen desaturation.
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