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Abstract:

Background: For 40 years cricoid pressure has been used to prevent regurgitation of gastric contents during induction of
anaesthesia. Available studies have highlighted poor techniques regarding cricoid pressure. Patient safety could be challenged by
incorrect use of cricoid pressure The aim of this study was to assess the practice and knowledge of cricoid pressure among
anesthesiologist attending in the ninth international congress of anesthesia and resuscitation in Iran.

Materials and methods: This cross sectional observational study included 59 anesthesiologists attending the 9th international
Iranian congress of anesthesia and resuscitation in 2006. Each subject was asked to apply cricoid pressure on an undressed
laryngeal model for one minute. The model was an anatomically correct representation of the human larynx. It was mounted
onto the base plate of a kitchen scale . Participants were blinded to the results. Five measurements were obtained from each
candidate(0,15,30,45 and 60th second).Participants was also asked to complete a questionnaire containing demographic data
and some questions regarding attitude and knowledge of participants regarding Slick’s maneuver.

Results: Eighteen participants(30%) applied the target cricoid force (3-4 kg).When considering both correct anatomical position
and right range of applied force only 11 participants(19%) were successful. Mean applied force significantly decreased at the
end of one minute and mean applied force by women was significantly less than men. There was no statistically significant
diffenece between academic staff and other anesthesiologists in application of target force. Only eight participants(13.6%) were
aware of the target cricoid force.

Conclusion: Application of cricoid pressure by the participant anesthesiologists is poor.Use of simple models for training during
refresher courses for practicing anesthesiologist in addition to stressing on the theoretical base may improve the quality of

performance of the Sellick*s maneuver.
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Introduction:

Pressing on ‘the lower part of the larynx’
to occlude the esophagus was first de-
scribed by Monro in 1774 for near-
drowned victims. This maneuver was re-
visited by Sellick in 1961 as a useful
technique for preventing pulmonary aspi-
ration during induction of anesthesia in
emergency cases ). As originally de-
scribed by Sellick, before induction of
anesthesia, the cricoid is palpated and
lightly held between the thumb and the
second finger. As anesthesia begins,
pressure is exerted on the cricoid carti-
lage mainly by the index finger. Immedi-
ately before intravenous induction of an-
esthesia, while the patient is still awake,
cricoid pressure is applied lightly (20N or
2 kg) by a trained assistant. Once the
patient has lost consciousness, the force
on the cricoid cartilage is increased to
40N(4 kg). Cricoid pressure is released
after tracheal intubation is confirmed.

Despite the fact that cricoid pressure has
become widely accepted as the standard
of practice during anesthesia in the UK
and USA and many parts of the world,
none of the papers confirm the perceived
clinical benefit of cricoid pressure in re-
ducing the incidence of aspiration during
an emergency rapid sequence induction(
RSI)®@.Incorrect application of cricoid
pressure is not without risk. Less than 20
N of force cannot prevent from aspiration
and due the its effect on decreasing low-
er esophageal sphincter tone it may pre-
dispose the patient to regurgitation®.
More than 40N of force applied to the
cricoid cartilage after loss of conscious-

ness can obstruct the airway “ % and

possibly cause difficulty with tracheal
intubation (®. Available studies have
highlighted poor techniques and bad
knowledge regarding cricoid pressure (-
9 The aim of this study was to assess
the practice and knowledge of cricoid
pressure among the anesthesiologists
attended the O9th international Iranian
congress of anesthesia and resuscitation
in 2006.To best of our knowledge, this is
the first survey regarding Selik’'s ma-

neuver in our region.

Materials and Methods:

This cross sectional, observational study
included the anesthesiologists attending
the 9th international Iranian congress of
anesthesia and resuscitation in 2006 in
Mashhad. The Research Ethics Commit-
tee of Fasa faculty of medicine approved
this study. After oral informed consent,
volunteers were asked about their rou-
tine practice, training and knowledge re-
lating to cricoid pressure in a structured
interview. After completion of the ques-
tionnaire each subject was asked to ap-
ply cricoid pressure continuously to simu-
late application of the Sellick’s maneuver
to “unconscious” patient on a laryngeal
model for one minute. An undressed la-
ryngeal model was used in this study
(Figure 1). It was mounted onto the base
plate of a kitchen scale (LAICA Italy) with
a range of 0.000-10.000 kg and a reso-
lution of 100gr. Use of a weighing scale
to practice quantifying applied force has
been previously suggested 9,

The scale was placed on a table such
that the cricoid cartilage was at a height

of 1 meter from the ground, similar to a
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supine patient on a standard operating
room bed. All Participants approached
the laryngeal model from the left side
and applied cricoid pressure with their
left hand. The applied force at 0,15,30,45
and 60 seconds was recorded by a single
observer. The target range for cricoid
force was 3-4kg. Each practitioner was
blinded to the extent to which they com-
pressed the simulator. In addition, the

anatomical site of applied force by the

participants was recorded. The mean
value of all five measurements was cal-
culated for each participant. The mean
scores were then grouped into those be-
ing below, within, and above the target
range. Results were analyzed using and
SPSS version 13, applying k2 and t-tests,
where appropriate. A P-value of 0.05 or

less was considered as statistically sig-

nificant.

Figure 1: LAICA kitchen scale and undressed laryngeal model used in the study.

Results:

Fifty nine anesthetist participated in the
study. The mean age was 40 years and
mean years of experience was 8.8.Forty
five participants were male(76.3%) and
25 of them were attending faculty mem-
bers(42.4%). Cricoid pressure was used
routinely in 82% of patients who partici-
pants considered to need it. Seventy-five

percent of the participant anesthetists

considered the cricoid pressure as a
standard of care in anesthesia manage-
ment of emergency cases.

The Mean applied force by eighteen par-
ticipants (30.5%)was at the target cricoid
force(3-4 kg) and in 41 (69.5%) were
outside the target range of these, 17 par-
ticipants (28.8%) applied a cricoid force
below 3kg and 24 contributors (40.7%)
applied a cricoid force greater than 4kg
(Table 1).

Table 1: Mean applied cricoid force in one minute
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Mean cricoid force applied in one minute Number Percent
In the target range(3-4 kg) 18 30.5
Less than target range(<3kg) 17 28.8
More than target range(>4kg) 24 40.7

The applied force in nine partici-
pants(15.3%) was in the target range at
all five measurement .Thirteen partici-
pants(20.3%) applied less than 3 kg and
17 participants(28.8%) applied more
than 4 kg at all measurement (Table 2).
A force at the target range was recorded
at least once in 50 of subjects. The mean
female

applied force by partici-

pants(3.17+1.13) was significantly less

than that applied by male anesthe-
tists(4.3+£1.73)(P=0.027).The mean ap-
plied force by attending faculty members
(4.05+1.34) was not significantly differ-
ent from the force applied by nonaca-
demic anesthetists
(4.05+1.92)(P=0.943) (Table 3). There
was no correlation between force applied
and number of years in clinical anesthe-

sia work.

.Table 2: Range of mean applied cricoid force in one minute

Range of mean applied cricoid force in one minute | Number | Percent
Always in the target range(3-4 kg) 9 15.3
Always less than target range(<3kg) 13 22
Always more than target rang(>4kg) 17 28

Table 3: Mean cricoid force applied by males and females and faculty and non-faculty anesthetists

Mean applied cricoid force Number Mean P-value
Females 45 4.3+1.73 0.027
Males 14 3.17+1.13

Faculty members 26 4.01+£34 0.943
Non faculty member anesthetists 33 4.05£1.92

Eight subjects (13.6%) quoted the force
to be used in cricoid pressure at the
range of 3-4 kg. Forty-two partici-
pants(71.3%) quoted the force out of 3-
4kg and nine anesthetist(15.3%) had
never heard of any recommended level of
force to be used for the application of
cricoid pressure.

Almost one half of the subjects (49%)
applied pressure over the thyroid carti-
lage, in this model .Considering both the
location and the amount of applied force,

only 11 subjects(19%)applied the target

force at the correct site. The mean self
assessment of the participant anesthe-
tists about their ability for application of
cricoid pressure was 74 from 100.

The applied force at the 60 seconds after
starting the cricoid pressure(3.73+1.4)
was significantly less than the force ap-
plied at the beginning of the maneu-
ver(4.67+2.11)(P<0.0001).

Discussion:
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To the best of our knowledge, this is the
first study addressing the use of cricoid
pressure in Middle East. Only 20% of
participants applied cricoid force within
the target range and in a correct ana-
tomical site. This level of performance is
similar to that reported previously in stu-
dies of perioperative/anesthetic person-
nel (9,10,11,12)'

The largest reported survey to date con-
cerning standards of practice for apply-
ing cricoid pressure has been done by
Meek et al.”’. They found that more
than two thirds of participant anesthetic
and operating nurses applied a force out
of 3-4 kg. In the study of Schmidt et al
force exceeding 60 N, i.e. maximal scal-
ing capacity, was recorded at least once
in 21% of anesthesiologists*®. Clark et
al. in an assessment of cricoid pressure
application by 38 doctors and 69 nurses
working in the emergency department
found that twenty-seven participants
(25%) applied the target cricoid force
and 80 (75%) were outside the target
range ¥, The pertaining force applied by
all of anesthesiology faculty in the study
of Vanner et al. was lower than target
force . The suboptimal results in the
attending faculty group for cricoid pres-
sure in the present survey as in the study
of Vanner et al is illustrative of the per-
vasive need for an easy and reliable me-
thod of teaching the recommended
amount of cricoid pressure to all anes-
thesia practitioners.

High and low cricoid forces are clinically
important. If applied with too much
force, cricoid pressure can prevent mask
ventilation, impair the view at laryngo-
scopy and prevent the insertion of airway

devices ). Force equivalent to a weight

of 4.5 kg has been shown to increase the
incidence of airway obstruction when
compared to 3 kg ®. Similarly, the appli-
cation of too little force may allow regur-
gitation of gastric contents into the oro-
pharynx and pulmonary aspiration.

To be effective in occluding esophagus
and in preventing regurgitation, the tar-
get force should be applied directly over
the cicoid cartilage. Despite the fact that
the laryngeal model used in our study
was undressed and both cricoid and thy-
roid cartilages were clearly visible, only
48% of anesthesiologists applied the
force on the correct anatomical site. In
the study of Schmidt et al. 20% of anes-
thesiologists applied pressure over thy-
roid cartilage'*®. Considering both target
force and anatomical site, the results of
the present study shows very poor appli-
cation of cricoid pressure by the partici-
pating anesthesiologists.

The accepted practice is that cricoid
pressure should be maintained in pa-
tients at risk until the airway is protected
with a cuffed endotracheal tube. How-
ever the present study shows a signifi-
cant decease in applied force within one
minute. Ashurst et al. found a substantial
decrease in the force applied to the cri-
coid cartilage during a single application,
even after training in forty-nine anes-
thetic assistants and anesthetists (.
Other studies also have shown that sus-
taining the appropriate force for the du-
ration of rapid sequence induction (RSI)
has been is difficult **). This is more im-
portant when intubation is prolonged due
to difficult airway in an emergency set-
ting where ineffective cricoid pressure
may predispose the patient to the risk of

aspiration.
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This study shows that mean applied
force by female anesthetists is less than
males and this is in contrast to other
findings showing that gender per se does
not seem to considerably influence the
extent of force used to apply cricoid
pressure (016,

Most of the participant anesthetists in
the present survey used cricoid pressure
in their routine anesthesia practice in
emergency cases. They also gave them-
selves a relatively high self-assessment
score to their ability for implementing
this maneuver. Regarding the poor per-
formance of cricoid pressure by the par-
ticipants and potential problems related
to improper application of this maneuver
special attention should be paid to in-
creasing the quality of performance
through practical training on a model be-
fore practicing on patients. Since the at-
tending anesthesiologist is most likely to
be the one holding cricoid pressure while
young, eager (and less experienced) res-
idents and medical students learn to in-
tubate patients, the results here suggest
that they are an important target group.
This is particularly important in light of
the evidence of the loss of upper eso-
phageal barrier pressure before loss of
consciousness after intravenous induction
of anesthesia (3.

Simple instruction and use of training
models should be more widespread in
training as an aid to the acquisition and
maintenance of this vital skill. Several
studies have confirmed that a range of
staff and students can be trained to apply
cricoid pressure correctly, but there are
conflicting results regarding retention of
skills %1 A model integrating the con-

cept of force, simply done with a kitchen

scale, and made readily available for staff
to train on prior to RSI, could improve
application of cricoid force at target
range. This might represent another cru-
cial event during the ‘preparation’ phase
of RSI. It is interesting that in the pre-
sent study non of the subjects had been
formally educated on how to apply cricoid
pressure during their training stage.
There are some limitations in this study.
It might be presumed that anesthetists
attending a national conference would be
the most interested, most knowledgeable
and best trained. Therefore the results of
this study regarding the quality of appli-
cation of cricoid pressure cannot be gen-
eralized at the national level.

The laryngeal model used in this study
was undressed and cricoid and thyroid
cartilages were visible so the results of
this study should be generalized to clini-
cal setting cautiously. On the other hand
the plastic laryngotracheal model used in
this study may not have the compressi-
bility and elasticity of the actual human
laryngeal cartilage and neck.

We have done an opportunistic study in
a national conference without any sam-
pling design and including only the volun-
teers This limitation should be considered

in interpretation of the results.

Conclusion:

Application of cricoid pressure by the
participant anesthesiologists is poor. Use
of simple models for training in refresher
courses for practicing anesthesiologist in
addition to stressing on the theoretical
base may improve the quality of per-

formance of the Sellick’s maneuver.
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