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Comparison Study for Vocal Cords Conditions for Intubation
between Cisatracurium and Sevoflurane in Patient Undergoing
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Background: Intravenous induction (IV) followed by
tracheal intubation using Neuromuscular blocking agent
(NMB) during general anesthesia is a common practice
in modern anesthesia. Avoidance of NMB is concerned
in anticipated difficult airway or difficult IV access.
Sevoflurane is an agent of choice for inhalation induction.
Its gradual deepening of anesthesia and return of muscle
tone when lightening.

Objective: To exam the conditions of vocal cords for
endotracheal intubation by sevoflurane without the NMB
agent compared to those by cisatracurium.

Methods: This prospective double blind control study.
Randomly allocated 124 patients and divided into 2 groups;
Group M (cisatracurium) and Group V (sevoflurane). In
both groups premedication with Fentanyl and Midazolam
then preoxygenated by 3 minutes. Anesthesia was induced
with 8% sevoflurane N,O 4 LPM, O, 2 LPM. Spontaneous
breathing until loss of eye rash reflex. Group M; the
sevoflurane was closed then a bolus dose of cisatracurium
0.15 mg/kg IV and control ventilation 3 minute. Group V;
controlled ventilation was continuously extended from
the induction phase for 3 minutes and then each patient

Correspondence to: Katesiree Tungsawat M.D., Department of Anesthesiology, Maharat Nakhonratchasima Hospital,
Nakhonratchasima 30000, Thailand. E-mail: pphannn@gmail.com

Received 16 Jan 2018, Accepted 15 Mar 2018

24 Jdauans 2561;44(1) * Thai J Anesthesiol 2018; 44(1)



SUNMUA WAINTY tazAMe © Wantakan Wongwikrom, et al.

N.O, O, rindn 3 i Adldviataemela

nan1sANEN: WisumauAn sz @ lungy V uay
ngn M; aneidesiilanazile 90.32% VS 83.87% (95%Cl,
P<0.03). Audulafingn fevldviataavnela 66.13%
lungu v uaz 50% lungu M (95%Cl, P=0.07)

a71: Sevofurane anxnsnthwnldiraauuazldviatas
wielaldlifeandy nsldviedasmeladian Cisatreutrium
ﬁﬁﬁﬂﬁ’ty: Cisatracurium, sevoflurane, anHzUag
angden

from each group was endotracheal intubated similarly by
a nurse anesthetist.

Result: In the non-inferior analysis, Comparing vocal cord
conditions Group V with Group M, opened and standing
was 90.32% VS 83.87% (95%CI, P<0.03) . Incidence
of hypotension before intubation (Proportion test) was
66.13% in group V and 50% in group M (95%ClI, P=0.07)
Conclusion: Sevoflurane offers a smooth technique for
induction and intubation non-inferiorly to intubation with
neuromuscular blocking agent.

Keywords: Cisatracurium, sevoflurane, vocal cords
condition
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Background

Intravenous induction (1V) followed by tracheal
intubation using neuromuscular blocking agent (NMB)
during general anesthesia (GA) is a common practice
in modern anesthesia. The NMB can be classified as
depolarizer and non-depolarizer agents. Succinylcholine
(SCh), a depolarizer agent with ultra-short duration, is
frequently used to optimize rapid sequence
induction (RSI) and intubating condition. However, most
anesthesiologists are very concerned about its side
effects. As a result, non-depolarizer agents have long
been applied for endotracheal intubation as an
alternative technique except for RSI because of their
onset, but non-depolarizing NMB may not suitable for
difficult airway patients, difficult IV access.

Inhalation induction of anesthesia is a well-
recognized technique in the management of the difficult
airway. Its inherent safety depends on gradual and
smooth deepening of anesthesia. If loss of muscle tone
which leads to loss of airway patency then anesthesia
inevitably lightens with return of muscle tone. In previous
study, either high concentration or low concentration
inhalation is accepted as induction techniques with low
complications . We believe that sevoflurane is becoming
regarded as the agent of choice for inhalation induction
of anesthesia. Several studies have demonstrated that
rapid and smooth induction of anesthesia in both
children and adults. Owing to its low blood-gas partition
coefficient and lack of pungency”’. Furthermore,
sevoflurane in induction phase accompanied by NMB
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agent is also suitable for endotracheal intubation. In
case of contraindication of NMB agent, intubation under
sevoflurane alone could be unavoidable.

The hypothesis of this study was the condition of
vocal cord for endotracheal intubation by sevoflurane
without the NMB agent was not inferior to those by NMB
agent (cisatracurium).

Methods

This prospective double blind control study was
conducted after the approval from the Ethics Committee
of Maharat Nakhonratchasima Hospital and written
informed consent form each patient. We randomly
allocated 124 patients of ASA physical status I-l, aged
15-65 years old, scheduled for elective gynecologic
surgery under GA in MRH during March-September
2016. Patients with pregnancy, full stomach, allergy for
anesthesiologic drugs or predicted difficultly in
ventilation and/or tracheal intubation were excluded
from the study. Patients were equally divided into
2 groups of 62 patients by the computer randomization.
The one was group M (intubation using NMB agent;
sevoflurane induction and cisatracurium intubation.) and
the otherwas group V (intubation using only volatile agent;
sevoflurane induction and intubation). Premeditations
given 3 minutes before the induction phase of general
anesthesia® in both groups consisted of Fentanyl
1 mcg/kg and Midazolam 1 mg IV if BW < 50 kg, or 2 mg
IV if BW > 50 kg. On arrival at the operating room,
routine monitorings were applied for every patient by
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recording mean arterial blood pressure (MAP), heart
rate (HR), and oxygen saturations. Induction was
preceded by a 3-minute period of preoxygenation using
100 % oxygen fresh gas flow (FGF) 6 L/min. Anesthesia
was induced with 8 % volatile sevoflurane, adjusted
4 L/minute N2O and 2 L/minute O;’. Then, patients took
spontaneous breathing® until loss of eye lash reflex
similarly in both groups. For Group M (n=62), the volatile
agent was closed then a bolus dose of cisatracurium
0.15 mg/kg IV was early administered and the ventilation
would have been controlled for 3 minutes after receiving
cisatracurium. For group V (n=62), controlled ventilation
was continuously extended from the induction phase
for 3 minutes and then each patient from each group
was endotracheal intubated similarlyby the well trained
nurse anesthetist who had at least 5-year experience in
anesthesia and did not know which group the patients
belonged to. The primary outcome was vocal cord
condition (open and standing or open and movement)
while the secondary outcomes’ were coughing,
involuntary movement, laryngospasm, airway trauma
and esophageal intubation , in PACU will record about
nausea, vomiting, throat pain and awareness which
would be recorded in both groups by nurse anesthetist
and compared between each group.

With regarding the hemodynamic parameters
(MAP, HR, O2 saturation), they were recorded for
4 times, firstly when the patient entered the operating
room (MAP1), secondly after the patient lost eye lash
reflex (MAP2), thirdly before intubation (MAP3), and the
last time (MAP4) just after the intubation (MAP, HR, O2
saturation, and ETCOZ). In the recovery room, the
patients would be observed and recorded about

nausea, vomiting, awareness and throat pain. If

Table 1 Demographic data

hypotension (MAP 20 % lower than the base line) or
bradycardia (HR below 50 bpm) occurred,
anesthesiologist would decide whether to treat the
patient with Ephedrine 6-12 mg IV or Atropine 0.6 mg
IV, respectively.

As a double blind research, the induction of
anesthesia and the hemodynamic record were
performed by the authors while the endotracheal
intubation was performed, and the vocal cord condition
and other complications were recorded by the nurse
anesthetist who insert the ETT.

Statistical analysis

The sample size was calculated based on the data
from the pilot study (20 cases/group) and the
non-inferiority analysis (power = 80 % and £=-0.1)° was
used to compare the vocal cord condition for tracheal
intubation as a primary outcome between Group M
(P1:33.3%) and Group V (P2:22.7%). If P-value was
< 0.05, it would be considered statistically significance.
This resulted in total of 124 subjects needed.

In addition, continuous data such as MAP3, which
the reason that we used it because MAP3 was the
consequence after difference intervention in both
groups were compared using the proportion test,
P-value < 0.05 was considered statistically significant.
Nominal scales such as the coughing, movement,
laryngospasm, airway trauma, esophageal intubation,
nausea, vomiting, throat pain, and awareness were
analyzed using the frequency and percentage.

Results
The patients’ characteristic between the two groups
have no difference (Table 1).

Group M (n=62)

Group V (n=62)

Age (mean, S.D.)

BMI (mean, percentile 25, 75)
ASA physical status
1(n, %)

2(n, %)

24.9 (22.20, 27.30)

44.3 (9.62) 43.3 (9.92)

23.0 (21.10, 25.40)

25 (40.30)
37 (59.70)

29 (46.80)
33 (53.20)

Note: BMI=Body mass index
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The vocal cords conditions for tracheal intubation
in both groups ether opened and standing or opened
and moving were similar with P -value 0.03 (Table 2).

The lower bound the 95% CI of vocal cord condition
difference (-0.034) in this study is within the lower limits
of non-inferiority (A), the result demonstrates the
non-inferiority between group M and group V, which the
proposed method result was no exceed standard
acceptable value (Figure 1).

Moreover, The MAP3 subsequence points; before
intubation. Patients who had MAP3 value less than 80%

Table 2 Conditions of vocal cords for tracheal intubation

from baseline were found in 31 of Group M (50 %) and
41 of Group V (66.10 %) and was no different significantly
between both groups (Table 3). Furthermore, MAP4 in
group M, there was no patient decreasing MAP 20 %
from baseline and association with laryngoscopy and
tracheal intubation. There were no treatment effects or
interaction with regarding complication results.

There were no laryngospasm, airway trauma,
esophageal intubation and awareness in both groups.
Coughing, body movement, nausea, vomiting and sore
throat were equally in both groups (Table 4).

Group M (n= 62) Group V (n=62) P value
Opened andstanding Opened and Moving Opened and standing Opened and Moving
Vocal cord 52 10 56 6 0.03*
N (%) (83.87%) (16.13%) (90.32%) (9.68%)
i
1
= I L |
‘T gl T =I T T T T T
-15 =1 -05 o 05 1 15 2
LY difference
Rask diff lower CI upper CI
0645 -.0341 0.1631
Figure 1 Vocal cord condition results
Table 3 A comparing of MAP3 value less than 80% from baseline
Group M, n=62 Group V, n=62
MAP<80% from baseline MAP<80% from baseline Pr(|Z|=[z))
MAP3 (n, %) 31(50%) 41(66.13%) 0.07
Note: MAP 3 is mean arterial blood pressure before tracheal intubation
Adaydjens 2561;44(1) * Thai J Anesthesiol 2018; 44(1) 27
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Table 4 A comparing of complication results

Group M (n=62)

Group V ( n=62)

Coughing 26 (41.49%) 27 (43.55%)
Body movement 44 (70.97%) 37 (59.68%)
laryngospasm 0
Airway trauma 0
Esophageal intubation 0
Nausea 3 (4.87%) 4 (6.45%)
Vomiting 1(1.61%) 0

Sore throat

awareness

10 (16.13%)

10 (16.13%)
0

Discussion

In this research, we compared two anesthetic
techniques with similarly started with volatile induction
in both groups to reduce the confounders. Sevoflurane
was effectively shown no inferior to the neuromuscular
blocking agent, cisatracurium, for endotracheal
intubation in the gynecologic surgery. We verified our
hypothesis that sevoflurane could relax muscles such
as vocal cord, and skeletal muscles until it was good
condition for intubation that was effectively comparable
to neuromuscular blocking agent.

The present research showed that the good
tracheal intubation condition could be achieved by
sevoflurane without neuromuscular blocking agent
which was not different from those provided by the
neuromuscular blocking agent. During induction in
Group V, sevoflurane was found to have deleterious
hemodynamic side effect (< 80 % of baseline at MAP3).
In previous study' in 2000, Yurino and Kimura found
blood pressure was decreased via the direct effects of
sevoflurane on vascular smooth muscle and cardiac
function and these were opposed by the baroreceptors
that had been unloaded. When difference between
groups at baseline was adjusted, the variances in
pre-induction, pre-intubation and post-intubation MAP
were not significantly different. The incidence of
hypotension in Group M might be from premedication,
sevoflurane induction before administration of NMB and
long fasting associated with hypovolemia. The study in
1997* suggested that baroreflex was blunted during
receiving fentanyl pretreatment. Our results suggest

that sevoflurane is equal to neuromuscular blocking
agent for tracheal intubation.

Other complications during induction in the two
groups, there was no untoward airway response during
volatile induction of anesthesia with a spontaneous
breathing and no adverse airway responses including
the laryngospasm, airway trauma and esophageal
intubation in response to intubation. The incidences of
coughing and body movement were similar in both
groups. In response to post intubation, there was no
awareness while the incidences of nausea, vomiting
and throat pain were equal in both groups. We also
reported other observations that were not central to the
research goal.

A potential limitation of volatile induction technique
for tracheal intubation was the hypotension’ probably
associated with the delivery of a high concentration of
sevoflurane. However, in all cases, the peripheral
perfusion was still adequate based on observation of the
good skin color and the unimpaired oxygenation using
the pulse oximeter. Moreover, MAP was restored to level
above the conscious baseline immediately after tracheal
intubation. The clinician needs to be aware that this wide
hemodynamic swing associated with sevoflurane when it
is used for tracheal intubation, might be poorly tolerated
by the older and less healthy population.

Conclusion
Sevoflurane offers a smooth technique for induction
and intubation non-inferiorly to intubation with
neuromuscular blocking agent.
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