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Laryngeal mask airway insertion with remifentanil

H.YaziciocLu, S. MusLu, B.Yamak and O. ERDEMLI

Summary : Introduction : We conducted a study to find
out the best conditions for LMA insertion with two dif-
ferent doses of remifentanil added to propofol and
propofol administered alone.

Methods : Following hospital clinical research ethics
committee approval, 60 ASA I-11 patients were included
in the randomized double-blind study. Following pre-
medication, patients received i.v. 0.25 pg kg* remifen-
tanil (Group R1), 0.50 pg kg* remifentanil (Group R2)
or normal saline (Group P) in 60 sec. Then following 20
mg lidocaine, propofol 2 mg kg* were administered in
R1 and R2 groups and 2.5 mg kg* in P group. Ease of
insertion of LMA and airway quality at first attempt was
assessed. Number of attempts of LMA insertion, apnea
time, additional propofol requirement and hemodynam-
ic changes were recorded.

Results : There were no significant differencesin demo-
graphic data among the patients. Apnea time (mean =
SEM) was significantly shorter in P group (34.09 =
5.5sec) compared to R1 (82.5 + 12.7sec) and R2 (87.2 +
6.6sec) groups (p = 0.01 and p = 0.001). Ease of LMA
insertion was assessed as grade 1 in 100% of patientsin
R2 group while 65% in R1 and 30% in P groups.
Undesirable responses following LMA insertion were
observed in 54% of patientsin P group.

Conclusion : Propofol given 2.5 mg kg* aone is not a
good agent for LMA insertion. Remifentanil used in
both doses combined with propofol provides good and
excellent conditions for insertion of LMA with minimal
hemodynamic disturbances.

Key words: Laryngea mask airway ; remifentanil ;
propofol.

INTRODUCTION

LMA insertion requires suppression of the
upper airway reflexes. Propofol is the commonly
used anesthetic agent for the induction of anesthe-
sia for insertion of laryngeal mask airway (LMA)
because of its depressant effects on the airway
reflexes. When used alone, propofol may be inade-
guate to blunt undesirable airway responses (1).
Increasing the dose to prevent these may cause
hemodynamic disturbances (2). We conducted a
study to find out the best conditionsfor LMA inser-
tion with two different doses of remifentanil, a

potent short-acting opioid, added to propofol and
propofol administered alone.

MEeTHODS

Following hospital clinical research ethics
committee approval and informed patient consent,
60 ASA |-l patients undergoing lower abdominal
or urologic operations were included in the ran-
domized double-blind study. Patients with a histo-
ry of gastric reflux, history of alergy to any of the
study drugs or suspected difficult airway and those
receiving opioids or benzodiazepines were exclud-
ed from the study. All patients were premedicated
in a standard fashion in our clinic with i.m.
midazolam 0.2 mg kg*for sedation and atropine
0.5 mg for decreasing secretions, given 30 minutes
before the operation. Following standard monitor-
ing including Sp02 and baseline hemodynamic
measurements, patients were randomly allocated
using an envelope system to receive either i.v.
0.25 pg kg* remifentanil (Group R1), 0.50 pg kg*
remifentanil (Group R2) or normal saline (Group
P) prepared in 10 ml syringe and injected in 60 sec.
Then following 20 mg lidocaine, propofol
2 mg kg* were administered in R1 and R2 groups
and 2.5 mg kg* in P group with an equal volume of
syringe. LMA insertion was tried 1 minute follow-
ing the propofol dose by one of the three different
anesthesiology residents who has the same expe-
rience level.
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Ease of insertion of LMA was graded by 3-
point scale :

Grade 1: excellent, no response to LMA
insertion

Grade 2 : acceptable, gagging or swallowing
with insertion of LMA

Grade 3 : poor, unable to open mouth or biting
upon insertion of LMA (3). Apnea time was
assessed as the time from the end of propofol injec-
tion to the resumption of a spontaneous breath
judged by the manual ventilation balloon and the
notch detected in the end-tidal carbon dioxide mon-
itor. Airway quality at first attempt was assessed
either good (easy ventilation) or poor (partial or
complete obstruction). Propofol 0.5 mg kg* was
injected additionaly in inability to insert the LMA
and second attempt was tried 30 sec. later.
Maintenance of anesthesia was provided with 50%
02 in air with 1.5-2% sevoflurane.

Number of attempts of LMA insertion, apnea
time, additional propofol requirement and heart
rate, systolic (SBP) and diastolic (DBP) blood
pressures were recorded before premedication, pre-
induction (PI) and frequent intervals following the
induction. Intra- and postoperative side effects
were also assessed.

Values are presented as the mean £ SD. The
hemodynamic values were analyzed by means of
repeated measures of ANOVA. Chi-square test was
applied to the numerical ratings such as; ease of
LMA insertion, assessment of airway quality, etc.
ANOVA was applied to duration of apnea.
Bonferroni test was used among the post-hoc tests.
The difference of the hemodynamic data within
time in the groups was determined by using
Wilcoxon paired test. A value less than 0.05 (p <
0.05) were considered statistically significant.

ResuLTs

There were no significant differences in
demographic data among the patients (Table 1).
Apnea time, ease of insertion of LMA, airway
quality and additional propofol requirement which
indicates the numbers of attempts of LMA inser-
tion were statistically significantly different
between the groups and were summarized in
table 2.

Hemodynamic variables that change with
time were shown in figures 1, 2 and 3. Heart rate,
SBP and DBP measured 2 min. following the

Table 1
Demographic data
Group R1 R2 P
(n=20) (n=20) (n=20)
Sex (F/M) 41716 3/17 3/17
Body weight in kg (mean + SD) 728 £11.5 76.9+94 70.7 £ 8.9
Age (mean = SD) 45+ 1338 48.6 £ 155 50.5 + 16.8
Duration of operation in min. (mean + SD) 40 + 18.7 523+9.7 442 + 16.6
Table 2
Determination of ease of LMA insertion
Group R1 R2 P
(n=20) (n=20) (n=20)
Apneatime (sec) (mean + SEM) 825+ 127 87.2+6.6 3409+55*
Ease of insertion of LMA 13 20 60
(# of patients assessed as Grade 1)
Airway quality 16 20 15
(# of patients assessed as good)

Additional propofol requirement 5 0 70
Undesirable responses during LMA insertion

Hiccup 4 3 3

Limb movement 5 1 1209

* p < 0.01 compared to R1, R2 groups, (*) p = 0.003 compared to R2 group, (%) p = 0.027 compared to

R2 group, (°) p = 0.012 compared to R2 group.
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Heart rate with time
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Fig. 1. — Heart rate with time

* p<0.001 in R2 group compared to P group.
Pre-ind. : Pre-induction.

Post-ind. : 1 min-15 min : Post induction 1%, 2, 3¢, 5" 10", 15" minutes.

induction were significantly lower from baseline
(PI) valuesin the R2 group (p < 0.05), but returned
to normal values on the third minute; only
2 patients needed to receive atropine. This was sta-
tistically insignificant.

Decrease in heart rate in R2 group recorded 2
and 3 minutes following the propofol infusion was
statistically significant compared to P group (p <
0.001). The decrease in SBP and DBP 2 min. fol-
lowing induction was significant in R1 and R2
groups compared to P group (Figs. 2, 3). These all
were transient, clinically not significant and didn’'t
require any medication.

Discussion

LMA insertion requires suppression of the
upper airway reflexes. Propofol is usually the
induction agent of choice because of its depressant
effects on the airway reflexes. In unpremedicated
patients only propofol use for LMA insertion can
lead to undesirable responses at induction.
Previous studies reported coughing, gagging and
laryngospasm during LMA insertion in unpremedi-
cated patients induced with 2-2.5 mg kg* of propo-
fol (1, 2). Increasing the propofol dose to prevent

these reflexes may cause hemodynamic distur-
bances. Hence it was reported that 2-2.5 mg kg* of
propofol causes cardiorespiratory instability (4, 5,
6).

Opioids are usually added to propofol during
induction of anesthesia as they depress upper air-
way reflexes and potentiate propofol so that propo-
fol dose can be reduced. Previous studies have
shown that concomitant administration of opioids
reduced the propofol dose requirements for induc-
tion of anaesthesia (7, 8, 9).

Remifentanil is relatively new, fast-acting,
rapidly metabolized opioid agent. In this study we
have demonstrated that remifentanil 0.5 pg kg*
given in 1min. before propofol 2 mg kg* provided
excellent conditions for insertion of LMA (Ease of
insertion of LMA was assessed as Grade | in 100%
of patients), while remifentanil 0.25 pg kg* provid-
ed good conditions (64.3% of patients were
Grade I) but propofol 2.5 mg kg* failed to provide
acceptable conditions (27.3% of patients were
Gradel) for LMA insertion. A study with asimilar
setting found the success rate comparable to our
findings (3). Our groups had a higher percentage of
success rates during LMA insertion compared to
this study. Thisis probably caused by the premedi-
cation that our patients received.
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SBP with time
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Fig. 2. — Systalic blood pressures (SBP) with time

* p=0.0001 in R2 compared to P group, o p = 0.027 in R1 compared to P group, 6 P = 0.005in R2 compared to P group.

Pre-ind. : Pre-induction
Post-ind. : 1 min-15 min : Post induction 1%, 2, 3¢, 5, 10", 15" minutes.

DBP with time
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Fig. 3. — Diastolic blood pressure (DBP) with time

* p=0.0001 in R2 compared to P group, © p = 0.023 in R1 compared to P group, & p = 0.018 in R2 compared to P group.

Pre-ind. : Pre-induction.
Post-ind. : 1 min-15 min : Post induction 1%, 2", 3¢, 5", 10", 15" minutes.
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Apnea time was dtatistically shorter in P
group (mean + SEM : 34.09 + 5.5 sec) compared to
R1 (82.5 £ 12.7 sec) and R2 (87.2 £ 6.6) groups.
Thisisrelated with the apneic property of remifen-
tanil. While muscle rigidity has been reported with
the use of potent opioids, remifentanil has been
used successfully with propofol to facilitate intuba-
tion without neuromuscular blocking agent and
that explains why the combination of propofol with
remifentanil significantly improves the success of
insertion of LMA compared with propofol aone
(10, 11).

Airway quality showed no significant differ-
ences between the groups. In astudy where varying
doses of remifentanil (0.5,1 and 2 pkg kg?) were
combined with a standard dose of propofol (which
is the same in our study) for assessing intubating
conditions without using muscle relaxing agents,
no significant difference was found between the
groups with respect to ease of ventilation (10).
Using only propofol was reported to provide satis-
factory intubating conditions (12).

It is not surprising that additional propofol
requirement which also indicates the number of
attempts of LMA insertion was stetistically higher
in P group (% 35.7) compared to R2 group (% 0).
That explains why undesirable responses during
LMA insertion like limb movement, was recorded
to be higher in P group (% 57.1) compared to R2
group (% 5.3). Apneic, analgesic and anti-tussive
effects of remifentanil increase the success rate
when these two drugs are combined together.

In our study both doses of remifentanil pre-
vented the increase in heart rate related to the inser-
tion of LMA that was detected in the P group.
Clinically significant bradycardia didn't occur ;
only 2 patients received atropine in R2 group.
Remifentanil, when given especially i.v. 0.5 pkg kg
twould likely to cause deep bradycardia in more
patients if they were not premedicated with
atropine. That probability should be considered
when using remifentanil for high-risk patients
especialy when they were not premedicated with
anticholinergic agents.

The decreasein SBP and DBP lasting only for
1 and 2 min. in groups R2 and R1 compared to P
group was only transient and there were no adverse
consequences in ASA |-l patients. Hemodynamic
stability with remifentanil and propofol combina-
tion, especially when used for ASA |- |l patients,
was previously reported in many studies (3, 13,
14). Though varying doses of remifentanil (0.5, 1,
2 pg kg*®) in combination with propofol 2 mg/kg for
intubations caused statistically significant decrease

in MAR, it was reported to be clinically insignifi-
cant and transient (10). In our study increasing the
remifentanil dose from 0.25 to 0.5 pkg kg™ statisti-
cally increased the facilitation of LMA insertion
and prevented undesirabl e hand, arm movements or
hiccups compared to propofol. On the other hand
0.5 pkg kg*remifentanil caused 2 minutes of
bradycardia and 2-3 minutes of clinically insignifi-
cant and transient but statistically significant
decreases in blood pressure compared to propofol.
Propofol, when used i.v. 2.5 mg kg*, was not asso-
ciated with hemodynamic instability in this study.
When using for high risk patients one must be
aware of that increasing the remifentanil dose
cause greater satisfaction for LMA insertion but
could potentialy increase the hemodynamic insta-
bility.

Our results showed that remifentanil 0.25 pg
kg* and 0.5 ug kg* added to propofol 2mg kg* pro-
vides good and excellent conditions respectively,
for insertion of LMA with clinically insignificant
hemodynamic disturbances in ASA |-l patients.
More studies should be done to find out the proper
dose of remifentanil for high-risk patients with
unstable hemodynamics.
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