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Abstract

BACKGROUND: Because the effects of cricoid pressure (CP) on\Bl8es have not been evaluated, this prospective
study was designed to assess the BIS values gipdication of CP in adult patients during the rastiinduction of
general anesthesia.

METHODS: We randomly allocated 70 patients (ASA-I) aged 48y6ars, listed for elective surgery into two greaub
cricoid (CP) and non-cricoid (nCP). In the cricgicbup, bimanual cricoid pressure was performed dfte induction
of anesthesia and in the nCP group, simple placeafdrands without exerting pressure was performetérial blood
pressure, heart rate and BIS were measured antegconmediately before and after application aéaid pressure,
before laryngoscopy and intubation and then evagyrainute after intubation until 4 minutes. Theadatre compared
between and within groups using the mixed-desigtyais of variance.

RESULTS: One minute after application of cricoid pressunéd &efore laryngoscopy, BIS showed significantlghar
value compared with the nCP group. Furthermore,roimeafter intubation, BIS values and arterial ldquessure in-
creased significantly in both groups compared with baseline values, but the increase in BIS vatag more signifi-
cant in CP group than nCP group. Moreover, BISeslncreased significantly 2 minutes after intubrain CP group
compared with nCP group.

CONCLUSIONS: It was concluded that the application of CP in coration with laryngoscopy and intubation increases
the BIS values, which show the inadequacy of aess&hand hypnosis during the routine inductionnefséhesia.
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he state of consciousness can be inferred,

I although not directly measured, by
analysis of information on the electroen-
cephalogram (EEG). To improve the correla-
tion between EEG-derived indices, anesthetic
drug concentrations, and clinical signs of the
depth of anesthesia, several electroencephalo-
graphic EEG-based algorithms have been as-
sessed.! The bispectral index score (BIS) is one
of the EEG derived variables used to quantify
the sedative and hypnotic effects of anesthetic
drugs.2® BIS monitoring shows the EEG pa-
rameter continuously from zero which shows
the absence of brain activity to 95-100, which

shows the awareness.*

Cricoid pressure is a simple method to pro-
tect the subjects from regurgitation of gastric
contents during the time of intubation in full
stomach patients. As far as no maneuver in
clinical practice is devoid of side effects that
remain true for cricoid pressure too. Since it is
the first step of clinical practice of anesthesia,
cricoid pressure has been considered for its
efficacy, safety and its hemodynamic effects.5
The adverse effects range from minor effects
like nausea, vomiting, minimal hemodynamic
alterations to severe complications like eso-
phageal rupture, complete airway obstruction
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and fracture of the cricoid cartilage.® Nausea
and vomiting are also associated with applica-
tion of cricoid pressure, but this occurs more
often when the cricoid pressure is relatively
more than normal and particularly in awake
subjects. The incidence of postoperative nausea
and vomiting does not seem to be altered by
application of cricoid pressure at the time of
induction.”

Several studies have demonstrated an in-
crease in BIS as well as heart rate and arterial
blood pressure associated with laryngoscopy
and tracheal intubation in patients receiving
intravenous or inhalational anesthesia.”10 Sag-
haei et al'! studied the effect of cricoid pressure
on the presser response and showed that there
were significant increases not only in systemic
arterial pressure and heart rate but also in peak
inspiratory pressure and also there were sig-
nificant decreases in tidal volume occurred af-
ter application of cricoid pressure during the
induction of anesthesia. Although the devel-
opment of a relatively strong presser response
after cricoid pressure application is demon-
strated, the assessment of anesthetic depth in
patients receiving cricoid pressure remains a
challenge for anesthesiologists in order to
avoid under-sedation and awareness phenom-
ena during induction of anesthesia.

An essential goal of all anesthesiologists is
to maintain an optimal level of anesthesia. No
previous studies have been specifically per-
formed to evaluate the anesthetic depth by BIS
monitoring when applying cricoid pressure.
Therefore, to assess the bispectral index (BIS)
responses after application of cricoid pressure,
we designed this study.

Methods

We randomly allocated 70 patients (ASA-I)
aged 18-64 years, scheduled for elective sur-
gery into two groups.

Patients with no difficult mask ventilation
and gas leak around the face mask were in-
cluded. Patients with abnormal hemodynamic
responses immediately after the drugs admini-
stration needed for anesthesia were excluded.
We did not any use sedative premedication
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before surgery. All the patients were infused
lactated ringer's solution 7 ml/kg, and electro-
cardiogram (ECG), non invasive blood pres-
sure, pulse oxymetry, and capnogram monitor-
ing were established for them in the operating
room.

Before the induction of anesthesia, the skin
was wiped by alcohol, then three pregelled
standard BIS monitor strips, two active and
one ground, were placed on the forehead and
mastoid portions and were connected to the
BIS monitor (model A-2000, XP platform; As-
pect Medical Systems, USA) and impedance
test was confirmed. The impedance of every
electrode was kept less than 2 K ohms. Data
were collected by a co-worker who was not
directly involved in patients care. The BIS is a
numeric value from zero (deep sedation) to 100
(awake) derived from complex mathematical
analysis of the electroencephalogram. MAP,
HR and BIS were measured as baseline values
before anesthesia and then anesthesia was
made with IV thiopental 5 ml/kg, atracorium
0.5 mg/kg, and fentanyl 1.5 pg/kg, followed
by controlled mechanical ventilation.

After induction of general anesthesia, pa-
tients were randomly divided into two groups
of cricoid (CP) and placebo (nCP). In the CP
group, 2 minutes after the induction of anes-
thesia, cricoid pressure was carried out by ap-
plying a force of approximately 4.5 kg lasting 1
minute using the palm of the left hand at the
back of the neck and the thumb, index and
middle fingers of the right hand to press the
cricoids cartilage. The pressure was applied
directly and precisely on cricoids cartilage in a
backward direction against the C5 and C6 ver-
tebra. In nCP group, hands were placed simply
without exerting pressure. One minute after
ending cricoid pressure, laryngoscopy and tra-
cheal intubation were performed. In both
groups, arterial blood pressure, BIS, and heart
rate were measured immediately before and
after making cricoid pressure, before laryngo-
scopy and intubation and every one minute
after intubation until 4 minutes. All maneuvers
in both groups were made by the same anes-
thesiologist and another anesthesiologist per-
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formed mask ventilation and an independent
blinded co-worker recorded vital signs and BIS
values.

Data were statisticaly analysed with SPSS-
11.0 software (Chicago, IL., USA). All data val-
ues were expressed as mean = SD. Repeated
measures analysis of variance (within groups)
and one-way analysis of variance (between
groups) were use tests. Also the chi square test
was used to compare sex ratios between the
groups. Less than 0.05 p-values were consid-
ered significant.

This study was approved by the ethics
committee of Isfahan University of Medical
Sciences and all the cases signed the prepared
informed consent.

Results

Seventy patients were integrated in this study.
The sex ratio, age, height and weight were not
significantly different between two groups
(Table 1). There was no significant difference
in MAP, heart rate, and BIS values of baseline
and immediately before cricoid pressure appli-
cation between the two groups (Table 2).

The duration of laryngoscopy and tracheal
intubation and the duration of application of
cricoid pressure, as mentioned before, did not
surpass one minute in any of the patients. Im-
mediately and at one minute after the cricoid
pressure application, heart rate and MAP in-
creased significantly in CP group compared
with the nCP group (p < 0.05) (Table 2). Conse-
quently, one minute after applying cricoid pres-
sure maneuver and before laryngoscopy. BIS
was significantly higher in CP group. Further-
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more, one minute after intubation, BIS and
MAP increased significantly in both groups as
compared with the baseline values, but the in-
crease in BIS value in CP group was signifi-
cantly more (p < 0.05) (Table 2). Moreover, BIS
values at 2 minutes after intubation in CP group
(61.6 £ 9.5) were significantly higher compared
with nCP group (52.9 £9.2) (p < 0.05) (Table 2).

None of the patients had hypotension need-
ing treatment, abnormal ECG, or less than 98%
oxygen saturation. The postextubation sore
throat incidence was not significantly different
between the two groups (34% in the CP and
37% in the nCP group).

Discussion

This study demonstrated that making of cri-
coid pressure may increase in hemodynamic
responses and BIS values during general anes-
thesia. Several studies have shown that tra-
cheal intubation is associated with increases in
BIS as well as heart rate and arterial blood
pressure,®0 but no previous study has specifi-
cally addressed the BIS effects of cricoid pres-
sure independent of laryngoscopy and tracheal
intubation.

In the present study, mean arterial pressure
and heart rate increased after intubation in
both groups, but the changes was greater after
applying cricoid pressure. Our results were
similar to the findings of Saghaei et al,'! who
showed that "the application of cricoid pres-
sure alone, and in combination with laryngo-
scopy and intubation, increases the incidence
of hypertensive or tachycardia episodes during
the induction of anesthesia." blood pressure

Table 1. Comparison of basal variable between cricoid (CP) and non-cricoid (nCP) groups*

Variables Cricoid group (CP) Non-cricoid group (nCP)
Age (year) 39.8+12.7 41.5+14.8
Gender n, (%):
Female 16 (45.7%) 17 (48.6%)
Male 19 (54.3%) 18 (51.4%)
Weight (kg) 63 + 10 64 +9
Height (cm) 168 + 10 167 +8

* Values are mean = SD
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Table 2. Comparisons of BIS, MAP and HR before and after the application of cricoid pressure or
placebo maneuver between the two groups. Data are mean * SD

Talakoub et al

MAP HR BIS
CP nCP CP nCP CP nCP
Base line 103.69+10.1 10561+13.7 985+181 95.1+18.895+3 96+ 2
'gl‘:,mediate'y before g8 68+11.2  100.6+148 9354192 00+10.9 84935 38.8+4.6
Immediately after CP g 75+ 138 89.09+16.2 96.2+18% 85.8+17* 42.7+38 384+52
Before 1aryngoseopy 1 15 74 + 17,57  89.13+17.2 101.2+147 857418 557+3.01 37.6+6.9

and intubation

1 min after intubation 15 56 4 17 8 117.5 + 23.08*

2 min after intubation ;14 31 4 18 113.30 + 19.8°

3 min after intubation 193 78+ 131 106.24 + 18

4 min after intubation

98.71+12.7 97.17 £16.3

102.3+17.5 98.8+19.61.6+9.5* 50+ 10.1*

99.5+184 951+19.361.649.5 529+9.2
93.7+17.6 91.4+18885+99 542+117
87.4+165 885+17546+9.8 53.6+10.9

* P < 0.05 compared with nCP group
** P < (0.05 compared with baseline

and heart rate increase after making cricoid
pressure because of stimulation of the auto-
nomic nervous system which occurs due to
compression of laryngeal and perilaryngeal
structures.>12

In this study, we found that application of
cricoid pressure alone, after induction of anes-
thesia and before intubation, significantly in-
creases BIS responses and the combination of
laryngoscopy and cricoid pressure tend to fur-
ther increase the BIS responses as well as the
MAP and HR.

It is suggested that a reflective response to a
lethal stimulus due to intubation is mediated
at the sub cortical level, and it may not be
linked to the BIS value. "However, peripheral
noxious stimuli reaches the brain through the
ascending reticular activating systems of the
brainstem and may cause EEG activation". So,
the anesthetic effect of drugs during induction
of anesthesia may be not enough to decrease
the hypnotic responses.

EEG is used as an evaluation of anesthetic
drug effect on the central nervous system.!3 BIS
is a consequent multifocal EEG amount with a
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range of 0 to 100 correlated with hypnosis.

We found that BIS at one minute after ap-
plication of cricoid pressure increases (not ex-
ceeding 60) in the CP group, but when follow-
ing intubation, BIS values exceeded 60. This
finding shows that the anesthetic depth after
routine induction of general anesthesia might
be insufficient to reduce the hypnotic response
when the combination of cricoid pressure and
intubation must be performed.

The mean value of BIS after the intubation
in the studied group were higher than 60. Since
during general anesthesia, BIS values between
40 and 60 are suggested as a lead for hypnotic
and sedative drugs amount, it seems that the
anesthetic depth was insufficient for stimuli-
tion of cricoid pressure and intubation. This
was the limitation of current study.

Conclusions

We found that the making cricoid pressure in
combination with laryngoscopy and intubation
may increase the BIS value, which shows the
inadequacy of anesthesia and hypnosis during
routine induction of anesthesia.
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