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Comparison of intubating
conditions after induction with
propofol and remifentanil or
sufentanil
Randomized controlled REMIDENT trial
for surgical tooth extraction

Introduction

Administering a muscle relaxant to sup-
plement thedrugsgivento inducegeneral
anesthesia is not mandatory but usually
facilitates tracheal intubation [1]. Muscle
relaxants are allergenic andmay produce
prolonged neuromuscular blockade, de-
laying the return of spontaneous ven-
tilation and are therefore not justified
for short surgical procedures [2]. More-
over, the use of neuromuscular blocking
drugs in general anesthesia is associated
with an increased risk of postoperative
pulmonary complications [3–5]. When
rapid surgical procedures, such as tooth
extraction, are realized the use of muscle
relaxants for intubation is undesirable.
Recovery time is much longer than the
time needed to perform the operation.
Ambulatoryturnover isanimportant fac-
tor in short procedures and is delayed
when muscle relaxants are used.

Intubation where a muscle relaxant is
not used entails a theoretical increased
risk of lesions of the upper airways dur-
ing the laryngoscopy when the intubat-
ing conditions are not good [6]. Where
muscle relaxants are not used it is de-
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sirable to administer alternative induc-
tion agents to provide good intubation
conditions. Intubation without a muscle
relaxant is an induction technique that
is frequently used (450,000 per year in
France in 1996) [7]. The injection of opi-
oids with propofol (Propofol Lipuro, B-
Braun, Melsungen AG, Germany) cre-
ates good intubation conditions [8]. The
use of sufentanil (Mylan Médical SAS,
Paris, France) is standard but it is less
effective for achieving excellent intuba-
tion conditions than amuscle relaxant [6,
9]. A bolus of 0.3 μg/kg provides excel-
lent intubationconditions in 40%of cases
[9]; however, this dose delays the return
of spontaneous ventilation and patient
awakening. Furthermore, the maximum
effects of sufentanil are not obtained until
6min after injection [9].

Remifentanil (Mylan Médical SAS,
Paris, France) is an opioid with good po-
tential: its maximum effects are obtained
between 60s and 90s after injection, it
has a short duration of action and its
elimination is independent of liver or
renal metabolism [10]. Several studies
have reported that remifentanil, admin-
istered in combination with propofol
where a muscle relaxant is not used,
provides adequate intubation condi-
tions, a good hemodynamic stability

and early recovery [8, 11–18]. Because
remifentanil achieves adequate cerebral
concentration levels more rapidly than
propofol, intubation and hemodynamic
conditions are improved when remifen-
tanil is injected after propofol [8, 11–17].
A dose of 3 μg/kg [1] provides excellent
intubation conditions in 80% of cases
[12, 19]; however, to our knowledge this
combination has never been compared
with the standard propofol-sufentanil
combination used as common practice
in hospitals. Thus, the aim of this study
was to compare tracheal intubation con-
ditions after a bolus injection of propofol
combined with sufentanil as compared
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IDS Intubation difficulty scale
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Fig. 18 Flow chart of the study

to propofol combined with remifentanil
rapid induction technique in patients
undergoing surgical tooth extraction.

Methods

This single center, prospective, random-
ized, double blind, intention-to-treat
analysis, parallel group study was con-
ducted at Toulouse University Hospital
(France). All patients undergoing ambu-
latory surgery under general anesthesia
with intubation for tooth extraction were
enrolled in this study. All patients were
between 18 and 60 years old, had ASA
scores of 1 or 2 and were affiliated to
a social security system. Exclusion crite-
ria were: a history of chronic alcoholism
or opiate use, treatment with beta-
blockers or calcium channel blockers
and paracetamol or ketoprofen aller-
gies. This study was approved by the
research ethics board (protocol number
09.001.03, favorable opinion of the CPP
Sud-Ouest et Outre-Mer 1 dated 19 Jan-
uary 2011) andwritten informed consent
was obtained from each patient. This
trial was registered at ClinicalTrials.gov
(NCT01910285).

The primary outcome was the com-
parison of the percentage of excellent
intubation conditions using the Scandi-
navian scale. The secondary outcomes
were the percentage of patients with
a decrease of over 20% in MAP or HR,
time to spontaneous respiration, time
between the end of surgery and extu-
bation and time to obtain an Aldrete
score of 10. The percentage of patients

able to get into bed unassisted, with
a VAS pain score >3 or with laryngeal
pain 15min after arriving in the PACU
were also analyzed. Randomization
of the patients was performed by the
methodologist of the study using STATA
software (Stata Corp LP, College Station,
TX, USA), and was centralized in the
Clinical Pharmacology Service. A physi-
cian investigator opened the envelope
corresponding to the patient’s inclu-
sion number and prepared 3 syringes
numbered 1, 2 and 3. The remifentanil
dose was prepared in a total volume of
20mL by adding saline 0.9%, and the
sufentanil dose was prepared in a total
volume of 10mL. Both care providers
and the anesthesiologist assessing the
outcomes were blinded to the study
groups. The patients were randomized
into two groups according to the opioid
to be administered in combination with
propofol (2.5mg/kg): the remifentanil
group (group R: 3 μg/kg; n= 35) and
the sufentanil group (group S: 0.3 μg/kg;
n= 35). No premedication was adminis-
trated to anyof the patients. On arrival in
the operating room each patient was in-
fused and preoxygenated for 3min. The
chronometer was activated on injection
of syringe 1, which contained 0.3 μg/kg
of sufentanil in the sufentanil group and
0.9% saline in the remifentanil group.
After waiting 4min, 3mg/kg of propofol
was injected in 30s immediately fol-
lowed by syringe 2, which was injected
in 30s. Syringe 2 contained 0.9% saline
in the sufentanil group and 3μg /kg of
remifentanil in the remifentanil group.

After waiting 30 s, mask ventilation was
attempted. Laryngoscopy and nasal
intubation were attempted using a Mac-
intosh 4 laryngoscope blade and a size 6.5
(men) or a size 6 (women) endotracheal
tube. A supplementary dose of propofol
(1mg/kg) could be injected; a maximum
of twice if required. Patients who could
not be intubated after these two supple-
mentarydosesofpropofolwere intubated
with succinylcholine 1mg /kg. The anes-
thesiologist performing the intubation
assessed ease of mask ventilation, jaw
relaxation and oropharyngeal resistance
to laryngoscopy, Cormack score, vocal
cord position, patient reaction to in-
sertion of the tracheal tube and cuff
inflation (diaphragmatic movement and
coughing), traction force and the need
for a Sellick maneuver. The numbers of
laryngoscopies, operators and alternative
techniques were also recorded. These
criteria were used to score intubating
conditions using the Scandinavian scale
as excellent, good or poor (this is the
recommended scale for the evaluation
of intubating conditions) [20]. The in-
tubation difficulty scale (IDS) was also
calculated to determine the incidence of
difficult intubation [21]. Once intubated,
controlled ventilation was initiated with
a volume of 6–8mL /kg. Maintenance of
anesthesia was provided by desflurane.
Ventilationwasadapted toeachpatient to
obtain exhaled CO2 between 45mmHg
and 50mmHg. Syringe 3, which con-
tained 0.05 μg/kg of sufentanil in the
remifentanil group and 0.9% saline in
the sufentanil group, was injected 5min
before incision. Spontaneous ventilation
was initiated as soon as possible. Post-
operative analgesia was injected as soon
as the induction was finished with 1g of
paracetamol and 100mg of ketoprofen.
Intraoperative analgesia was conducted
using a 0.05 μg/kg bolus of sufentanil
(to maintain spontaneous breathing fre-
quency between 8 and 12cycles/min).
Heart rate (HR), mean arterial pressure
(MAP), peripheral oxygen saturation
(SpO2) and exhaled CO2 were recorded
every 2min. Where systolic pressure
was less than 80mmHg, a bolus dose of
6mg of ephedrine was injected. Where
HR was lower than 40beats/min, a bolus
dose of 10 μg/kg of atropine was injected.
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Abstract
Purpose. The aimof this studywas to compare
tracheal intubation conditions after induction
of anesthesia with a bolus of propofol-
sufentanil or propofol-remifentanil and a rapid
induction technique.
Material and methods. A total of 70 patients
(American Society of Anesthesiologists (ASA)
classification I-II) undergoing outpatient sur-
gery under general anesthesia with intubation
for tooth extraction were randomly assigned
to two groups in this double-blind study.
Patients received either a bolus of remifentanil
(3μg/kg) or sufentanil (0.3μg/kg) together
with 2.5mg/kg propofol for intubation.
The primary outcome was the percentage
of excellent intubation conditions and the

secondary outcomes were the percentage of
patients with a decrease of over 20% in mean
arterial pressure (MAP) or heart rate (HR),
time to achieve spontaneous respiration, time
between the end of surgery and extubation
and time to achieve an Aldrete score of 10. VAS
pain score was >3 or having laryngeal pain
15min after arriving in the postanesthesia
care unit (PACU) were also analyzed.
Results. Intubating conditions (perfect+ good
conditions) were significantly better with
remifentanil than with sufentanil (88.5% vs.
68.6%; p= 0.01). When using remifentanil, the
hemodynamic conditions were good. Using
remifentanil did not significantly increase
the pain score or the laryngeal pain in the

recovery room. This was confirmed by no
significant differences between the groups
for morphine consumption. Remifentanil
significantly decreased the time to achieve an
Aldrete score of 10.
Conclusion. When intubationwithout muscle
relaxants is required, intubating conditions
are much better when a remifentanil bolus
is used compared to a sufentanil bolus.
The remifentanil/propofol rapid induction
technique is a valuable technique to quickly
intubate and achieve good conditions.

Keywords
Anesthetics, intravenous · Bolus injection ·
Pain · Muscle relaxant · Visual analog scale

Vergleich der Intubationsbedingungen nach Induktionmit Propofol und Remifentanil oder
Sufentanil. Randomisierte kontrollierte REMIDENT-Studie bei chirurgischer Zahnextraktion

Zusammenfassung
Zweck. Ziel dieser Studie war es, die
Bedingungen der Trachealintubation nach
Narkoseeinleitungmit einem Bolus Propofol-
Sufentanil oder Propofol-Remifentanil
und einer schnellen Induktionstechnik zu
vergleichen.
Material und Methoden. In dieser Dop-
pelblindstudiewurden insgesamt 70 Patienten
(American Society of Anesthesiologists(ASA)-
Klassifikation I–II), bei denen ambulant unter
Vollnarkose mit Intubation eine Operation
zur Zahnextraktion durchgeführt wurde,
in 2 Gruppen randomisiert. Die Patienten
erhielten entweder einen Bolus Remifentanil
(3 μg/kg) oder Sufentanil (0,3 μg/kg), zusam-
men mit 2,5 mg/kg Propofol zur Intubation.
Das primäre Ergebnis war der Prozentsatz
ausgezeichneter Intubationsbedingungen,
und die sekundären Ergebnisse waren der
prozentuale Anteil der Patientenmit einer

Senkung des mittleren arteriellen Drucks
(MAP) oder der Herzfrequenz (HR) um mehr
als 20%, die Zeit bis zum Erreichen der
Spontanatmung, die Zeit zwischen dem Ende
der Operation und der Extubation sowie
die Zeit bis zum Erreichen eines Aldrete-
Scores von 10. Der prozentuale Anteil der
Patientenmit einem Schmerzscore >3 oder
mit Kehlkopfschmerzen 15 min nach Ankunft
auf der „postanesthesia care unit“ (PACU)
wurde ebenfalls analysiert.
Ergebnisse. Die Intubationsbedingungen
waren mit Remifentanil signifikant besser als
mit Sufentanil (51,4% vs. 20%; p= 0,0064).
Bei der Verwendung von Remifentanil
waren die hämodynamischen Bedingungen
gut. Die Verwendung von Remifentanil
führte zu keiner signifikanten Erhöhung des
Schmerzscores oder der Kehlkopfschmerzen
im Aufwachraum. Dies wurde dadurch bestä-

tigt, dass es keine signifikantenUnterschiede
in den Gruppen für die Morphineinnahme
gab. Remifentanil verkürzte die Zeit bis
zum Erreichen eines Aldrete-Scores von 10
signifikant.
Schlussfolgerung. Wenn eine Intubation
ohne Muskelrelaxanzien erforderlich ist, sind
die Intubationsbedingungen bei Verwendung
eines Remifentanil-Bolus wesentlich besser
als bei Verwendung eines Sufentanil-Bolus.
Die Methode der schnellen Induktion durch
Remifentanil/Propofol ist eine wertvolle
Technik, mit der eine schnelle Intubation
möglich ist und gute Bedingungen erreicht
werden können.

Schlüsselwörter
Intravenöse Anästhesie · Bolusinjektion ·
Schmerzen · Muskelrelaxans · Visuelle
Analogskala

At the end of the surgery, all anesthetic
agents were discontinued and the pa-
tients were ventilated with 100% O2.
The patients were extubated as soon as
they opened their eyes or could answer
a simple question. Patients were then
transferred to the PACUwhere tramadol
or morphine was administered as neces-
sary. Tramadol was administered where
the VAS pain score was >3 andmorphine

was administered if the VAS remained
>3 after administration of the tramadol.
The times elapsed from the injection of
syringe 1 to laryngoscopy, cuff inflation,
initiation of spontaneous respiration,
surgical incision, end of surgery and
tracheal extubation were recorded. The
Aldrete’s scoring system is a commonly
used scale for determining when people
can be safely discharged from the PACU

to the postsurgical ward. With a score
of 10 the patient can safely go to the
ward. Laryngeal pain, pain score and
ability to get into bed unassisted were
also recorded.

Data monitoring was done by the di-
rectionde la rechercheClinique (DRC)of
the CHUof Toulouse. Access to data was
limited only to statistician of the study.
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Table 1 Demographic data of patients included in the study

Global population
n= 70

Sufentanil
n=35

Remifentanil
n= 35

Median [CI 95] Mean (SD) Median [CI 95] Mean (SD) Median [CI 95] Mean (SD)

Age (years) 24 [20.9–25] 24.6 (7) 24 [21–26] 24.8 (6.7) 23.5 [20–25.5] 24.5 (7.4)

Measured weight (kg) 65 [60–68] 67.1 (14.7) 68 [61.8–73.1] 70.1 (16.1) 60 [57–66.5] 64.1(12.7)

Ideal weight (kg) 61 [59–62.6] 62.2 (6.7) 62 [59–64] 62.6 (7.3) 59.5 [59–63.5] 61.8 (6.1)

Size (cm) 167 [165–170] 168 (8.4) 167 [163.9–171] 168.2 (9.3) 166.5 [163.5–170.5] 167.6 (7.5)

BMI 22.9 [21.9–23.7] 23.7 (4.6) 23.3 [21.9–24.4] 24.7 (5) 22.35 [20.6–23.4] 22.8 (4.1)

ASA 1 [1–1] 1.2 (0.4) 1 [1–1] 1.3 (0.4) 1 [1–1] 1.1 (0.3)

CI confidence interval, SD standard deviation, BMI body mass index, ASA American Society of Anesthesiologists score

The ideal weight was calculated using
the Lorentz formula. The formula for
men is as follows: Ideal weight (man)=
H- 100 - ((H- 150)/4). The formula
for women is as follows: Ideal weight
(woman)= H- 100 - ((H- 150)/2.5).

Statistical analysis

Demographic data and scores were ab-
stracted and described through descrip-
tive statistical analysis. A studyof thedis-
tributionof the valueswas carried out us-
ing aKolmogorov-Smirnov testwith par-
allel analyses of kurtosis and skewness.
Resultswere expressed as themedian and
confidence interval CI 95% [CI95] and
as mean (SD) for quantitative variables
and in numbers and percentages n(%)
for qualitative variables.

The study population was separated
into two groups: the remifentanil group
and the sufentanil group. Patient char-
acteristics for the two groups were com-
pared using:
4 Non-parametric tests (Mann-Whit-

ney U-test) for continuous variables,
because of the non-Gaussian dis-
tribution of the majority of the
variables;

4 The χ2-test or Fisher’s exact test for
qualitative variables.

The non-parametric Mann–Whitney
U-test was used was used to compare
repeat HR and MAP measurement.

Sample size calculation
The hypothesis of the study was that the
proportion of patients with perfect intu-
bation conditions in the sufentanil group
is41%[9]and83%[12, 19]intheremifen-

tanil group. The expected difference is
42%, with an alpha risk of 5% and a beta
risk of 90%, in bilateral hypothesis, the
number required for the study is 35 pa-
tients per group. The total number to be
included in the study is therefore 70 sub-
jects. The study was carried out using
MedCalc® statistical software version 15
(Mariakerke, Belgium). A p< 0.05 was
considered statistically significant.

Results

A total of 70 patients were initially in-
cluded in the study but 8 of the patients
had to be excluded (error in procedure,
material problem). And a further 8 pa-
tients were substituted. Of the 70 pa-
tients who completed the study there
were an equal number in each group
(. Fig. 1). There were no demographic
differences between the two groups in
term of age, weight, size, BMI and ASA
score (. Table 1). The duration of the
surgery was 30min (7) in the sufentanil
groups and 29min (8) in the remifentanil
group (p= 0.74).

Using the Scandinavian scale, the
percentage of patients presenting excel-
lent intubating conditions was statisti-
cally higher in the remifentanil group
(51.4%) than in the sufentanil group
(20%) (p= 0.0064). Furthermore, 31.4%
of patients in the sufentanil group pre-
sented with poor intubation conditions
as against only 11.4% in the remifentanil
group (p= 0.0133) (. Fig. 2). There was
no difference between the two groups
in the incidence of difficult intubation
according to the IDS scale.

Before induction, therewerenosignif-
icant differences in HR or MAP between

the two groups. . Figs. 3 and 4 represent
the variation of MAP profile and HR for
the two groups. After intubation, MAP
andHR increased but without significant
differencebetween the twogroups. Using
remifentanil for inductiondidnot signifi-
cantly increase thepainscoreor laryngeal
pain in the PACU. This is confirmed by
the fact that morphine consumption did
not differ significantly between the two
groups (. Table 2). Injecting remifen-
tanil as opposed to sufentanil did not
reduce the time to obtain spontaneous
respiration or the time between the end
of the surgery and extubation but it sig-
nificantly decreased the time to obtain
an Aldrete score of 10 (. Table 2). The
percentage of patients able to get into
bed unassisted was comparable between
the two groups. It was also noticed that
thereweremore reactions to the insertion
of the tracheal tube and cuff inflation in
the sufentanil group than in the remifen-
tanil group, since there was significantly
more propofol reinjection in the sufen-
tanil group (48.8% vs. 19.4%, p= 0.013).

Discussion

This study showed that a 3 μg/kg IVbolus
dose of remifentanil in combination with
3mg/kg of propofol, provided excellent
intubating conditions according to the
Scandinavian scale in51.4%ofpatients as
against only 20% in the sufentanil group.
Toour knowledge, this is the first study to
compare intubation conditions between
sufentanil and remifentanil. Intubation
conditions were studied using the Scan-
dinavian scale as the reference scale [20].
For greater reliability, we studied excel-
lent intubating conditions only. But if
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1: excellent intubating condition, 2: good intubating condition, 3: poor intubating condition

take into account the intubating condi-
tions (perfect+ good conditions) the re-
sults were also significantly better with
remifentanil than with sufentanil (88.5%
vs. 68.6%; p= 0.01). There aremanyvari-
ations in the protocols studied in the lit-
erature (inhomogeneous distribution of
doses, speed of administration of agents,
injection duration and time elapsed be-
tween injection and intubation), which,
together with age and gender differences
between groups and the use of different
assessment scales forassessing intubating
conditions, may account for the differ-
ences observedbetween studies. Inmany
studies, remifentanil was administered
before propofol, whereas in this study
the drug was administered as a rapid bo-
lus after the induction agent as recom-
mended [14]. Remifentanil and propofol
doses vary in the studies. In each case
a lower dose of remifentanil was com-
pensatedbyahigherdose ofpropofol and
vice versa. Aminimum dose of remifen-
tanil (3 μg/kg) seems to be mandatory
for successful intubation [8, 12, 19]. In
this study, intubation conditions using
sufentanil were studied 6min after its

injection (to allow correlation between
the onset of action of sufentanil and the
laryngoscopy). This6mindelay ishard to
respect during daily sequence induction
and creates an increased risk of difficult
intubation. The use of remifentanil as
a strategy of anesthesia for short proce-
dures where a rapid ambulatory turnover
is needed is therefore particularly ap-
propriate. Moreover, the Aldrete recov-
ery score was found to be significantly
higher than when remifentanil was used,
as previously described [16]. This result
is highly relevant because it shows that
induction with remifentanil allows faster
output in the PACUand helps to improve
outpatient turnover.

Several studies showed that induc-
tion with remifentanil without muscle
relaxants provided intubation conditions
approaching that provided by succinyl-
choline and also that remifentanil was
superior to succinylcholine with respect
to hemodynamic stability and recov-
ery duration [15–17]. In the present
study, the patients who were given
remifentanil had a good hemodynamic
tolerance. Induction using a propo-

fol/remifentanil combination avoids the
increase of intraocular pressure and con-
trols the hemodynamic stress response
to laryngoscopy and intubation, in con-
trast to when a succinylcholine/propofol
combination is used [15]. According
to these results and taking into account
the side effects of succinylcholine, rapid
sequence induction with remifentanil
in place of succinylcholine in ASA 1 or
2 patients presenting an allergic risk, not
suffering from shock or those suffering
from hyperintraocular pressure could
be appropriate but furthers studies are
needed.

Whenintubatingwithoutusingamus-
cle relaxant, themost effective drug com-
binations are those that include either
alfentanil or remifentanil as the opioid
[11, 22, 23]; however, highdoses of alfen-
tanil are necessary. An initial bolus of
40 μg/kg seems to provide the best intu-
batingconditions [23]. Where thedosage
is below this level, up to 35% of pa-
tients may have closed vocal cords dur-
ing laryngoscopy [23]. The relatively
large doses of alfentanil recommended
to facilitate tracheal intubation without
a muscle relaxant has a clinical dura-
tion of action that may be inappropri-
ate for many procedures in ambulatory
surgery [24, 25]. Moreover, alfentanil
may cause muscle rigidity and in partic-
ular cardiovascular depression in high
doses [25]. Remifentanil is 20–30 times
more potent than alfentanil and its elim-
ination half-time is 3.8–8.3min. Com-
pared to alfentanil, remifentanil’s effect
is reduced muchmore quickly after intu-
bation, which is an important advantage
over alfentanil, especially in short proce-
dures and ambulatory surgery. The use
of fentanyl for intubating without muscle
relaxants leads to good intubation scores
in only 17% of patients [24].

Hemodynamic tolerance was similar
and acceptable in both groups of this
study. TheMAP values decreased signif-
icantly by more than 20% after induc-
tion in the remifentanil group but never
dropped below 67mmHg. There was no
significant increase in the requirement
for ephedrine administration across the
two groups and HR never dropped be-
low 20% in either group. Several studies
reported similar acceptable decreases in
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and the sufentanil groups
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Table 2 Study of the secondary outcomes

Sufentanil
n= 35

Remifentanil
n= 35

p

Median [CI 95] Mean (SD) Median [CI 95] Mean (SD)

IDS score 1 [0–2] 1.5 (1.8) 1 [0–1] 1.2 (1.7) 0.4127

Time to spontaneous respiration (s) 2004 [1721.2–2581.4] 2204 (650.3) 1978.5 [1800.6–2276.2] 2159.5 (683.5) 0.7344

Time between end of surgery and extubation (s) 319 [231–397] 311 (203) 351 [297.8–408] 372 (301.2) 0.4239

Time to obtain an Aldrete score of 10 (s) 5310 [4800–6203.6] 6009 (2051.6) 4650 [4059.5–5660.5] 5037.6 (1757.2) 0.0293

Patients (%) with a decrease of over 20% in MAP
between T12 and T0

17(27.8%) 28 (62.2%) 0.0064

Patients (%) with a decrease of over 20% in HR
between T12 and T0

13 (44.8%) 16 (55.2%) 0.4699

Patients (%) getting into bed without assistance 22 (44%) 28 (56%) 0.1581

Patients (%) with a pain score>3 19 (55.9%) 24 (66.7%) 0, 3577

Patients (%) with laryngeal pain 15min after
arriving in recovery room

15 (53.6%) 13 (46.4%) 0.5582

Patients (%) who need morphine in recovery
room

7 (20.6%) 4 (11.8%) 0.3268

IDS intubation difficulty scale, CI confidence interval, SD standard deviation,MAPmean arterial pressure, HR heart rate

MAP or HR (using a value of 30%) when
using remifentanil and propofol [8, 12,
14, 15, 19]. Hanna et al. showed that
induction with 4 μg/kg of remifentanil
injected after 2mg/kg of propofol caused
a significant change in HR [15]. This
dose of remifentanil is higher than the
one used in the present study.

With respect to laryngeal pain after
intubation, remifentanil seems to be
relatively safe. Only 46.4% of the pa-
tients intubated with remifentanil in this
study had laryngeal pain after intubation
against 43% of the patients intubated
with rocuronium [6]. This is in contrast
to 53.6% suffering from laryngeal pain
in the sufentanil group and 57% in the
alfentanil group of Combes et al. [6].

The limitations of this study are that
the results are only applicable to ASA
1 and 2 patients aged from 18 to 60 years.
Indeed, hemodynamic tolerance may be
different in ASA 3 or 4 patients, partic-
ularly those suffering from severe heart
disease. Hemodynamic tolerancemay be
also different in old patients or patients
suffering hypovolemia. Authors found
that combined with 1mg/kg propofol,
1.39 μg/kg of remifentanil resulted in ac-
ceptable intubatingconditionswithin60s
in 95%of old patients [26]. TheMAPand
HR decreased significantly after propo-
fol and remifentanil administration but
were within 30% of baseline values [26].

In conclusion, intubation conditions
are significantly betterwhen remifentanil
is used in comparison with sufentanil
where muscle relaxants are not used: ex-
cellent intubation conditions in 51.4% of
cases using remifentanil as opposed to
20% for sufentanil. The hemodynamic
conditions were acceptable since MAP
remained above 67mmHg and there was
no statistical diminution of HR.The pain
scorewasnotmodifiedandlaryngealpain
was comparable to that described where
muscle relaxants are used. Finally, the
time elapsed in the PACUwas decreased,
which can facilitate ambulatory turnover.
Therefore, theuseofremifentanil forASA
1 and 2 patients aged between 18 and
60 years is highly recommend when it is
necessary to intubate without muscle re-
laxants. The remifentanil/propofol rapid
induction technique is a valuable tech-
nique to intubate quickly and in good
conditions.
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Lesetipp

Perioperative Medizin

Wie jeder Arzt
weiß, ist mit einer

technisch gelun-

genen Operation
der Behandlungs-

erfolg lange nicht

sichergestellt. Ne-
ben der richtigen

Indikationsstel-
lung müssen chirurgische Patienten so-

matisch und psychisch auf eine Operation

vorbereitet und nach der Operation ad-
äquat rehabilitiert werden.

In Der Chirurg 02/2020 erhalten Sie einen
Überblick über aktuelle Aspekte der pe-
rioperativen Medizin in der Allgemein-

und Viszeralchirurgie, der sie bei der täg-
lichen Arbeit mit ihren Patienten hilfreich

unterstützen kann.

4 Prärehabilitation von gebrechlichen

Patienten

4 Präoperativer Eisenmangel mit
bzw.ohne Anämie

4 Polymedikation bei geriatrischen
Patienten: Abstimmungmit dem

Hausarzt

4 Perioperatives Volumenmanagement
4 Orale Antibiotikaprophylaxe zur

Darmdekontamination vor elektiver

kolorektaler Chirurgie

Suchen Sie nochmehr zum Thema?
Mit e.Med – den maßgeschneiderten Fort-

bildungsabos von Springer Medizin – ha-

ben Sie Zugriff auf alle Inhalte von Sprin-
gerMedizin.de. Sie können schnell und

komfortabel in den für Sie relevanten Zeit-

schriften recherchieren und auf alle Inhalte
im Volltext zugreifen.

Weitere Infos zu e.Med finden Sie auf
springermedizin.de unter „Abos“
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