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European Journal of Ophthalmology / Vol. 10 no. 2, 2000 / pp. 105-109

The effect of propofol and alfentanil 
on the increase in intraocular pressure 
due to succinylcholine and intubation

INTRODUCTION

The anesthetic management of the patient with a
penetrating eye injury who has recently eaten is a chal-
lenging situation for the anesthesist. The anesthetic
technique chosen must balance the risk of aspiration
of gastric contents with the risk of visual loss in the
event of increased intraocular pressure (IOP) and vit-
reous expulsion secondary to coughing, vomiting or
drug effect (1).

Succinylcholine, a depolarizing neuromuscular
blocker, is commonly used to facilitate rapid tracheal
intubation in patients at risk for aspiration of gastric
contents, and offers the advantages of rapid onset,
smooth intubating conditions and short duration of
action (1, 2). However, it raises IOP by a direct effect
on extraocular extrafusal muscle tension, and has a
cycloplegic action with deepening of the anterior cham-
ber and increased outflow resistance. In addition laryn-
goscopy and endotracheal intubation increase IOP more
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than the increase attributed to succinylcholine (2, 3).
Several drugs including anesthetics and vasoactive
agents have been used to attenuate this response but
none of them consistently blunts the IOP response to
succinylcholine and intubation (4-8).

This study was undertaken to evaluate the effects
of propofol and alfentanil, which provide excellent he-
modynamic variables and intubating conditions dur-
ing anesthesia induction, on the increase in IOP due
to succinylcholine and endotracheal intubation.

MATERIALS AND METHODS

After approval from the institutional ethics committee
and patients’ written consent, 40 patients, aged 20-
50 years, ASA physical status I-II were enrolled in the
study. All patients were scheduled for elective non-
ophthalmological surgery requiring endotracheal in-
tubation. The patients were preevaluated by an oph-
thalmologist. Exclusion criteria included ocular
pathology, respiratory or cardiovascular disease.

The patients were randomly assigned to four groups
of ten. To prevent bias we arranged the groups by
drawing lots and assigned the patients to the groups
in order of arrival at the theater. The patients were
not premedicated.

Group I was given 2.5 mg/kg propofol, Group II 2.5
mg/kg propofol and 10 µg/kg alfentanil, Group III and
IV 5 mg/kg thiopental for anesthesia induction. Mus-
cle relaxation was achieved with 1.5 mg/kg succinylcholine
in Groups I, II, III and 0.1 mg/kg vecuronium bromide
in Group IV. All patients were intubated endotracheally.

After topical anesthesia with one drop of 0.4% benox-
inate solution (oxybuprocaine), IOP was measured us-
ing a Schioltz tonometer on the right eye before in-
duction of anesthesia (baseline), after administration
of the induction agents, after the muscle relaxant and
after intubation. Heart rate, mean arterial pressure (MAP)
and oxygen saturation were measured at the same
times. The time to onset of complete neuromuscular
blockade with vecuronium was determined using a
peripheral nerve stimulator delivering a train-of-four
stimulation.

For statistical analysis, repeated measures of vari-
ance (multivariate ANOVA) were used to assess
changes over time in groups and the Tukey-Kramer
multiple comparison test was used for post-hoc com-

parison. One-way ANOVA was used to assess differ-
ences between Groups; p<0.05 was considered sta-
tistically significant.

RESULTS

There were no significant differences in the basic
demographic characteristics of patients in the four
groups (Tab. I). The baseline IOP values were not dif-
ferent. Compared with their baseline values, in Group I
IOP decreased significantly after propofol (p<0.01) and
increased significantly after intubation (p<0.01); the
increase after succinylcholine was not significant. In
Group II IOP decreased significantly after propofol
and alfentanyl (p<0.001), remained low after succinylcholine
(p<0.01) and did not change after intubation. In Group
III it decreased significantly after thiopental (p<0.001)
and increased significantly after intubation (p<0.001);
the increase after succinylcholine was not significant.
In Group IV IOP decreased significantly after thiopen-
tal (p<0.001), remained low after vecuronium (p<0.001)
and increased significantly after intubation (p<0.05).
IOP after intubation was significantly lower in Group II
than the other Groups (p<0.01) (Tab. II).

Compared with baseline MAP decreased significantly
after propofol (Group I) and after propofol-alfentanil
(Group II) (p<0.001). After intubation, MAP increased
significantly in Groups I, III and IV (p<0.001) but not
in Group II. MAP after intubation was significantly low-
er in Group II than the other Groups (p<0.01) (Tab. III).

Heart rate did not change in Group II. It rose sig-
nificantly after induction (p<0.01) in Groups I and III
and after intubation (p<0.001) in Groups I, III and IV.
Heart rate after intubation was significantly lower in
Group II than the other Groups (p<0.01) (Tab. IV).

DISCUSSION

For emergency open-eye surgery, in a patient with
a full stomach, succinylcholine offers the advantages
of rapid onset of relaxation, smooth intubating con-
ditions and short duration of action. However, suc-
cinylcholine and intubation raise IOP (1-3). All the in-
duction agents used in this study (propofol, propo-
fol-alfentanil and thiopental) prevented the rise in IOP
after succinylcholine. However, with laryngoscopy and



107

Eti et al

TABLE I - BASIC CHARACTERISTICS OF PATIENTS (MEAN±SD)

Group I Group II Group III Group IV

Age (years) 036.00 ± 10.11 0.33.40 ± 9.97 .34.90 ± 9.48 33.90 ± 9.81

Weight (kg) 66.00 ± 8.19 67.69 ± 55 0.66.6 ± 9.78 064.8 ± 7.28

Height (cm) 168.0 ± 5.36 0.167.5 ± 7.50 .166.0 ± 4.82 166.0 ± 7.85

Sex (M/F) 5/5 6/4 5/5 6/4

TABLE II - INTRAOCULAR PRESSURE (mmHg) (MEAN ± SD)

Group I Group II Group III Group IV

Baseline 013.25 ± 2.78 16.35 ± 3.21 17.35 ± 3.30 15.83 ± 5.06

Induction 0007.84 ± 1.98** 0.10.25 ± 4.41** 0.10.55 ± 2.54** 0.10.27 ± 3.89**

Muscle relaxant 11.55 ± 4.2 .12.75 ± 4.01* 16.05 ± 2.97 00.9.94 ± 2.87**

Intubation 000.20.5 ± 4.92** 0.15.50 ± 3.97# 0.26.00 ± 7.06** 019.16 ± 6.94*

*p<0.01, **p<0.001 compared with baseline
#p<0.01 compared with other groups

TABLE III - MEAN ARTERIAL PRESSURE (mmHg) (MEAN±SD)

Group I Group II Group III Group IV

Baseline .93.00 ± 13.85 88.2 ± 9.00 ..89.2 ± 12.7 .91.5 ± 9.11

Induction .73.00 ± 7.06** .064.2 ± 10.4** .080.5 ± 7.09 .85.2 ± 9.64

Muscle relaxant .82.50 ± 13.73 70.1 ± 11.0 101.8 ± 15.0 84.3 ± 13.3

Intubation 116.50 ± 10.56* .90.4 ± 12.6# 0..127.4 ± 20.4** .133.3 ± 16.7**

*p<0.01 and **p<0.001 compared with baseline
#p<0.001 compared with other groups

TABLE IV - HEART RATE (BEATS MIN) (MEAN ± SD)

Group I Group Il Group III Group IV

Baseline 85.50 ± 19.33 91.3 ± 14.0 84.4 ± 14.8 .86.0 ± 16.9

Induction .100.0 ± 16.40* 80.0 ± 14.2 .98.4 ± 12.5* 98.0 ± 18.2

Muscle relaxant .108.0 ± 10.13* 84.3 ± 13.3 .99.7 ± 16.9* 93.1 ± 14.6

Intubation ..118.5 ± 14.54** .86.3 ± 14.4# .112.8 ± 16.6** 112.3 ± 15.7**

*p<0.05 and **p<0.001 compared with baseline
# p<0.01 compared with other groups
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intubation IOP rose more than with succinylcholine
and only propofol and alfentanil could prevent this.

All central nervous system (CNS) depressants in-
cluding inhaled agents, barbiturates, neuroleptics, hyp-
notics and narcotics, lower IOP directly through an
action on the central diencephalic control centers, re-
duction of aqueous humor production, enhancement
of outflow and relaxation of the extraocular muscles
(1,3-8). However none of them completely prevents
the rise in IOP due to succinylcholine and especially
due to intubation. Mirakhur et al. (4) showed that propo-
fol reduces IOP more than thiopental but does not
prevent the increase that occurs with intubation un-
less a second dose is given just before intubation. Al-
though our findings confirm that induction of anes-
thesia with propofol or thipental is associated with a
significant decrease in IOP, we did not find any sig-
nificant difference between the agents.

Mirakhur et al (5), in another study, compared the
effects of propofol and thiopental on IOP after intu-
bation with vecuronium and concluded that although
IOP after intubation was not different from baseline
in either the propofol or thiopental group, the decrease
was greater with propofol. However, in our IVth Group
thiopental and vecuronium did not prevent the increase
in IOP due to intubation. This differences may be due
to the fact that they administered fentanyl to their pa-
tients before induction.

Sweeney et al (6) studied the effects of fentanil and
alfentanil on the IOP response to suxamethonium and
tracheal intubation, inducing anesthesia with thiopen-
tal. They concluded that the increases in IOP after
succinylcholine and intubation were significant al-
though they were not higher than the control values.
Kovac et al (7) studied the effect of esmolol after 10
µg/kg alfentanil on hemodynamics and IOP re-
sponse to succinylcholine and intubation and con-
cluded that it prevented the increase in heart rate
but not in MAP or IOP.

In our study co-administration of the same dose of
alfentanil with propofol prevented the increase in IOP
and we assumed this effect could not be attributed
to alfentanyl or propofol alone but to the combina-
tion. Artru (9) studied the mechanism of the effects
of propofol on IOP in rats and found that the drug sig-
nificantly altered aqueous humor dynamics in the an-
terior chamber, reducing aqueous formation by 24%.
Besides the effects on aqueous formation, our data

showed that propofol and alfentanyl prevented the
hemodynamic response to intubation by establishing
a sufficiently deep level of anesthesia, while MAP and
heart rate rose significantly after intubation in Groups
I, III and IV.

Using a barbiturate and an intubating dose of a non-
depolarizing muscle relaxant is often described as the
method of choice for the emergency repair of a rup-
tured globe as non-depolarizing muscle relaxants do
not raise IOP, as confirmed in this study (8-11). This
technique, however, has serious disadvantages in-
cluding the risk of aspiration during the relatively long
time the airway is unprotected. Moreover a prema-
ture attempt at intubation triggers coughing, strain-
ing and a substantial increase in IOP with detrimen-
tal hemodynamic consequences. In a study by Ab-
dulla et al. (8), atracurium was not endorsed as an al-
ternative to succinylcholine for patients with pene-
trating eye injuries and a full stomach despite the fact
that it lowers IOP as it could not produce intubation
conditions comparable to succinylcholine. Besides,
non-depolarizing blockers do not prevent the increase
in IOP due to intubation.

In conclusion, propofol and alfentanyl prevented the
increase in IOP due to succinylcholine and intuba-
tion. This induction technique should therefore be pre-
ferred in patients with penetrating eye injury and a
full stomach.
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