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Abstract

Background and objectives: This is a prospective, randomized, single-blind study. We aimed to
compare the tracheal intubation conditions and hemodynamic responses either remifentanil
or a combination of remifentanil and lidocaine with sevoflurane induction in the absence of
neuromuscular blocking agents.

Methods: Fifty intellectually disabled, American Society of Anesthesiologists I-Il patients who
underwent tooth extraction under outpatient general anesthesia were included in this study.
Patients were randomized to receive either 2 ug kg~" remifentanil (Group 1, n=25) or a combi-
nation of 2 ugkg~" remifentanil and 1 mgkg~" lidocaine (Group 2, n=25). To evaluate intubation
conditions, Helbo-Hansen scoring system was used. In patients who scored 2 points or less in
all scorings, intubation conditions were considered acceptable, however if any of the scores
was greater than 2, intubation conditions were regarded unacceptable. Mean arterial pressure,
heart rate and peripheral oxygen saturation (SpO;) were recorded at baseline, after opioid
administration, before intubation, and at 1, 3, and 5min after intubation.

Results: Acceptable intubation parameters were achieved in 24 patients in Group 1 (96%) and
in 23 patients in Group 2 (92%). In intra-group comparisons, the heart rate and mean arterial
pressure values at all-time points in both groups showed a significant decrease compared to
baseline values (p=0.000)

Conclusion: By the addition of 2 ug/kg remifentanil during sevoflurane induction, successful
tracheal intubation can be accomplished without using muscle relaxants in intellectually dis-
abled patients who undergo outpatient dental extraction. Also worth noting, the addition of
1 mg/kg lidocaine to 2 ng/kg remifentanil does not provide any additional improvement in the
intubation parameters.

© 2013 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. All rights
reserved.
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Comparacao dos efeitos de remifentanil e remifentanil + lidocaina em intubacao de
pacientes intelectualmente deficientes

Resumo

Justificativa e objetivos: Este é um estudo prospectivo, randomico e duplo-cego. Nosso obje-
tivo foi comparar as condicbes de intubacdo endotraqueal e as respostas hemodinamicas com
o uso de remifentanil ou combinacdo de remifentanil e lidocaina em inducao anestésica com
sevoflurano sem agentes bloqueadores neuromusculares.

Métodos: Cinquenta pacientes intelectualmente deficientes, estado fisico ASA I-1I, submeti-
dos a extracdo dentaria sob anestesia geral em ambulatorio foram incluidos neste estudo.
Os pacientes foram randomizados para receber 2 ugkg~' de remifentanil (Grupo 1, n=25)
ou uma combinacdo de 2 pgkg~' de remifentanil e 1mgkg~" de lidocaina (Grupo 2, n=25).
Para avaliar as condicoes de intubacao, o sistema de pontuacao de Helbo-Hansen foi usado.
Em pacientes com 2 ou menos pontos em todas as pontuacdes, as condicoes de intubacao
foram consideradas aceitaveis, porém, se qualquer uma das pontuacdes fosse superior a 2, as
condicoes de intubacado seriam consideradas inaceitaveis. Pressao arterial média, frequéncia
cardiaca e saturacao periférica de oxigénio (SpO;) foram registradas no inicio do estudo, apos
a administracao de opiaceos, antes da intubacao e nos minutos 1, 3 e 5 apos a intubacéo.
Resultados: Parametros aceitaveis de intubacdo foram obtidos em 24 pacientes do Grupo 1
(96%) e em 23 pacientes do Grupo 2 (92%). Nas comparacdes intragrupo, os valores da frequéncia
cardiaca e pressao arterial média em todos os momentod em ambos os grupos mostraram uma
reducao significativa em relacao aos valores basais (p=0.000).

Conclus@o: Com a adicao de remifentanil (2 pg/kg) durante a inducao com sevoflurano, pode-se
obter intubacao endotraqueal bem-sucedida sem o uso de relaxantes musculares em pacientes
intelectualmente deficientes que se submetem a extracdo dentaria em ambulatoério. Também
é digno de nota que a adicdo de lidocaina (1 mg/kg) a remifentanil (2 ug/kg) ndo apresenta
qualquer melhora adicional dos parametros de intubacéo.

© 2013 Sociedade Brasileira de Anestesiologia. Publicado por Elsevier Editora Ltda. Todos os

direitos reservados.

Introduction

Tracheal intubation is usually facilitated with a muscle relax-
ant that is administered following anesthesia induction.
During intubation, anesthesia should be deep enough to
inhibit the reflex activity and complete muscle relaxation
should be accomplished.! The use of hypnotics and opioids
at induction doses can be sufficient for tracheal intubation
without the need for muscle relaxants, where use of a mus-
cle relaxant is not preferred as is the case for day surgery
patients, short surgical procedures, motor neuron disease
and drug allergy.>?

Tracheal intubation without muscle relaxants may be a
life-saving measure to maintain spontaneous respiration in
patients with difficult airways. According to the previous
medical literature, intubation can be carried out without
the use of a muscle relaxant.**Sevoflurane, a nonirritating
inhalational anesthetic agent with low blood/gas solubility,
has also been used for intubation without neuromuscu-
lar blocking agents, either alone or in combination with
remifentanil.”

In addition, one may improve tracheal intubating con-
ditions through the use of additional drugs, such as
remifentanil and lidocaine, which may potentiate depres-
sion of the laryngeal reflexes.*’®

The aim of the present study was to compare the
effects of remifentanil and remifentanil plus lidocaine using
sevoflurane induction without muscle relaxants on tracheal

intubating conditions in intellectually disabled patients
admitted for outpatient dental treatment.

Materials and methods

The present study was designed as a prospective, random-
ized, and single-blind study. The study was approved by
the ethics committee, and written informed consents were
obtained from the parents and guardians of the patients.

Fifty intellectually disabled American Society of Anes-
thesiologists (ASA) | and Il patients, who were scheduled for
dental surgery requiring general anesthesia, were included
in the study. Patients with ASA physical status Il or higher,
an expectance of difficult intubation, limited head and
neck movement, reactive airway disease, gastroesophageal
reflux, renal or hepatic impairment, allergies to any of
the study drugs were excluded from the study. Mallampati
classification'® of airway anatomy higher than class I, mouth
opening <3 cm, sternomental distance <12.5cm, tiromental
distance <6 cm, Cormack-Lehane classification'" higher than
grade Il, and body mass index >30'> were considered as the
indicators of difficult intubation.

Standard intraoperative monitoring included electrocar-
diography, pulse oximetry, respiratory rate and noninvasive
blood pressure measurements (Datex-Ohmeda, Helsinki,
Finland). Capnography, and inspired and end-tidal partial
pressures of sevoflurane and O, were also monitored. A face
mask with a semi-closed anesthetic circuit was primed with
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Table 1 Intubating condition scores?
1 2 3 4
Jaw relaxation Complete Slight tone Stiff Rigid
Laryngoscopy Easy Fair Difficult Impossible
Vocal cords Open Moving Closing Closed
Coughing None Slight Moderate Severe
Limb movement None Slight Moderate Severe
a Devised by Helbo-Hansen Raulo and Trap-Andersen.
4%' sevoﬂurane in 100% ,02‘ Then, anesthesia was induced Table 2 Patient characteristics.
using this mask for 2min, where a fresh flow of gas at
5L min~" was supplied to the circuit. Once an adequate level Group 12 Group 2°
of agﬁs;ht(ajsm c\jNgSofCh]iwi?’ an lptravenoys (IVA)fllnebwas Age (years) 17.88 4 7.1 21.20+ 7.1
ﬁsta ished and 0. mhg g .atroplne was g1c\l/en.l tleir asec; Weight (kg) 50.44 + 18.1 58.76 £ 12.5
ine measurements, the patients were randomly allocate Gender (M/F) 13/12 11/14

to one of two groups on the basis of a computer-generated
random table. Patients in Group 1 (n=25) received 2 ng kg™’
remifentanil + 5 mL saline whereas Group 2 (n=25) received
2 pgkg™" remifentanil+1mgkg~" lidocaine. Tracheal intu-
bation was performed 90s after remifentanil administration
by a single, experienced anesthesiologist. Intubation was
performed and assessed by an anesthesiologist who was
blinded to the remifentanil dose used.

The quality of intubation was graded by an independent
anesthesiologist using the scoring system devised by Helbo-
Hansen Raulo and Trap-Andersen'® (Table 1).

Ease of laryngoscopy
Position of vocal cords
Degree of coughing
Jaw relaxation

Limb movement

Intubating conditions were deemed acceptable if a
patient had <2 points in all categories or unacceptable if
the patient had >2 points in any single category.

Mean arterial pressure (MAP), heart rate (HR) and
peripheral oxygen saturation (SpO,) were recorded at base-
line, after opioid administration, before intubation, and
at 1, 3, and 5min following intubation. Side effects asso-
ciated with remifentanil use including muscle rigidity,
hypotension, bradycardia and arterial oxygen desatura-
tion below 91% were recorded and treated accordingly.
Hypotension (MAP <25% from baseline) was managed with
5-10mg ephedrine IV and bradycardia (HR <50 beat/min)
was treated with 0.5 mg atropine.

Statistical analysis

Statistical analysis was performed with the Statistical
Package for the Social Sciences (SPSS) for Windows (version
13.0; SPSS Inc., Chicago, IL, USA). Descriptive statistics were
expressed as mean. Variables with normal distribution were
analyzed using the Student’s t-test while non-normally dis-
tributed variables were analyzed using the Mann-Whitney
rank sum test. Categorical data were analyzed using the
Fisher’s exact test. Hemodynamic responses were analyzed

@ Values are presented as mean + SD.

using the repeated measures analysis of variance (ANOVA).
A value p < 0.05 was considered statistically significant.

Results

Each group contained 25 patients. Demographic variables
were similar in both groups (p>0.05) (Table 2).

According to the Helbo-Hansen scoring system, there was
no significant difference between the groups in terms of jaw
relaxation (p=0.57), ease of laryngoscope (p=0.31), vocal
cord position (p=0.09), degree of coughing (p=0.14) and
limb movement (p=0.42). One patient in Group 1 scored 3
points for jaw relaxation. One patient in Group 2 scored 4
points for jaw relaxation and 3 points for the position of
vocal cords, while another patient scored 3 points for vocal
cord position.

Intubation was successful in all patients, and no further
intervention was necessary. According to the Helbo-Hansen
scoring system, acceptable intubating conditions were
achieved in 24 patients in Group 1 (96%) and 23 patients
in Group 2 (92%) (Fig. 1).

25
I [ ]
20
2
C
Qo
= 154
o
k)
2 10+
S
]
P4
5 -
0 1 2
Groups
| B Unacceptable Acceptable
Figure 1 Overall intubating conditions of two groups.
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Figure 2 Mean (SD) changes in heart rate (HR), observations: baseline; following opiate administration; before intubation; 1, 3,
5min following intubation. *p =0.000 compared with baseline value.

The mean basal HR was 107.84 & 19.2/min in Group 1 and
100.72 +16.2/min in Group 2, and there was no significant
difference between the groups (p=0.16). The MAP at base-
line was significantly lower in Group 2 than that in Group
1 (p=0.002). In intra-group comparisons, the HR and MAP
values at all-time points in both groups showed a significant
decrease compared to baseline values (p=0.000).

Cardiovascular responses to induction and intubation are
shown in Figs. 2 and 3.

No patient had clinically significant bradycardia,
hypotension, rigidity or hypoxemia. However, 1 patient in
Group 2 developed laryngeal spasm for a short time.

100

Before
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Baseline Following
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Discussion

In the present study, we found that, when used with
sevoflurane, both remifentanil and remifentanil lidocaine
combination secured acceptable intubating conditions in
mentally retarded patients undergoing outpatient dental
treatment when muscle relaxants were not used during intu-
bation.

The risk of an unexpectedly difficult intubation is con-
siderably higher in mentally retarded patients due to
inadequate airway examination before anesthesia and the
presence of possible anatomical deformities.’* Machotta and

T T
1 min following 3 min following
intubation intubation

5 min following
intubation

| B Group 1 [l Group 2 |

Figure 3

Mean (SD) changes in mean arterial pressure (MAP), observations: baseline; following opiate administration; before

intubation; 1, 3, 5min following intubation. *p =0.000 significant differences from baseline. +p < 0.05 significant difference between

groups.
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Hoeve'® successfully performed intubation without muscle
relaxants using sevoflurane and remifentanil in mentally
retarded children with Marshall-Smith syndrome. Similarly,
Nakazawa and coworkers'® presented an 11-year-old patient
with Down’s syndrome to whom they successfully per-
formed tracheal intubation without using a muscle relaxant
despite the risk of a difficult intubation estimated during
pre-anesthesia examination. In the present study, we did
not encounter difficult intubating conditions in any of our
mentally retarded cases and all patients were successfully
intubated.

The improvement in intubating conditions, in case of
remifentanil use in combination with sevoflurane induction
without neuromuscular blocking drugs, may be due to the
analgesic effects of these drugs.*® Cros et al."” suggested
that opioids might block afferent nerve impulses resulting
from stimulation of the pharynx, larynx and trachea dur-
ing intubation and cuff inflation. In a study by Joo et al.,’
the authors reported good to optimal conditions for tracheal
intubation in 89% and 100% of their patients when 1 pug kg™’
and 2 pgkg~! remifentanil, respectively, was used. In their
study, where Weber et al."® used 1 ugkg~" of remifentanil
with 4% end-tidal sevoflurane concentration, all of the chil-
dren included in the study had acceptable (excellent or
good) intubating conditions. Woods et al.">?° achieved good
or ideal intubating conditions in 80-90% of the patients with
2 pgkg™" of remifentanil. In agreement with the literature,
we achieved acceptable (excellent or good) intubating con-
ditions in 96% of the patients in Group 1 and in 92% of the
patients in Group 2, when we used 2 ug kg~ of remifentanil
with 4% sevoflurane without a muscle relaxant for intuba-
tion. Intubation was completed successfully in all patients
without the need for any other intervention.

The use of remifentanil for tracheal intubation without
muscle relaxants, has been reported to cause hypotension,
in many studies.'®?' Batra et al.?' observed hypotension
with 2pugkg™" and 3pgkg™ of remifentanil administra-
tion. Similar results were reported by Joo et al.” with
2pgkg™" of remifentanil. However, in both studies low
blood pressure values were within the clinically acceptable
range and did not require treatment. In the present study,
in agreement with the literature, hypotension developed
after 2 ug kg~' of remifentanil, but blood pressure measure-
ments were within clinically acceptable limits and none of
the patients needed treatment. Lidocaine is known to be
involved in the suppression of airway reflexes. While numer-
ous studies reported improvement in intubating conditions
with lidocaine,”?>?2* there are also studies with conflicting
results.?*?> Munholland and colleagues * designed a double-
blind study to compare the intubating conditions with
2.5mgkg" of propofol or a similar volume of isotonic saline
after intravenous lignocaine pretreatment, and found no
significant difference between the groups. Similar findings
were observed in a study by Grange et al.?> who also found
no significant difference between the effects of lignocaine
and alfentanil pre-treatment on orotracheal intubation con-
ditions following induction with propofol, but without the
use of muscle relaxants. Several studies also examined the
effectiveness of intravenous lidocaine to suppress the cough
reflex.?®?” In our study, lidocaine offered no additional ben-
efit on cough reflex. In our study, lidocaine, when given
with remifentanil, did not improve the tracheal intubating

conditions when a muscle relaxant was not used. Most plau-
sible explanation of the failure of lidocaine to improve the
intubating conditions may be the fact that acceptable intu-
bating conditions were achieved in as high as 96% of the
patients, even when only remifentanil was used.

In conclusion, we found that both remifentanil and
remifentanil + lidocaine under sevoflurane induction pro-
vided acceptable intubating conditions in mentally retarded
patients who had outpatient dental extraction when a mus-
cle relaxant was not used during intubation. In our faculty
of dentistry, the rate of mentally retarded patients is less
than that of the general population. Thus, the number of
patients was limited in the present study. The present study
may constitute an example of the design of further studies
with higher patient numbers.
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