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Clinical audit on quality of post anesthesia
extubation in the operation theatres in a specialized
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Background: endotracheal extubation is defined as the removal of an endotracheal tube
from the trachea. After extubation airway control is equally as important as securing
the airway during anesthesia. Successful extubation should be the first priority for the
anesthetist through checking the adequacy of breathing, verbal commands, full reversal of
muscle relaxants and stabilizing of the vital signs.
Aim: the aim of this audit was to evaluate the quality of post anesthesia extubation practices
in a specialized teaching hospital.
Materials and methods: this clinical audit was conducted from January 1 to February 30,
2019 in university of Gondar referral hospital. All patients who were undergoing surgery
with general anesthesia in the study period were included. A data collection tools for this
clinical audit were prepared based on different literatures recommendations. Statistical
analysis: descriptive statistics were performed using SPSS version 20.
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Results: a total of 90 patients were audited based on standards drawn from different
literatures recommendations. The administration of 100% oxygen, suctioning and debris
removal and reversal given before extubation were attaining 100 % of the audit standards.
Extubation at the end of inspiration, initiation with reversals when the patient started to
adequately breath and extubation of the patient when the patients can maintain saturation of
≥95% without oxygen source were attaining 60%,60% and 66.6% respectively. However,
interruption of the anesthetic drugs after confirmation of the start of breathing, ensuring of
the patient raising of arms ≥ 10 seconds from the operating table and head tilt ≥5 seconds
and extubation of patients in left lateral position were attaining below 50% of the standards.
Conclusion: most of the quality indicators of post anesthesia extubation practices were
below the average standards. So training should be given for all anesthetists who will be
involved in day to day anesthesia practices and regular re-auditing should be done to attain
the given standards.
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Introduction
Endotracheal extubation is termed as the removal of an endotracheal
tube from the trachea. It is a logical consequence of tracheal intubation.
After extubation airway control is equally as important as securing
the airway during anesthesia. This procedure is commonly done in
operation rooms, post anesthesia care units and intensive care units.
Endotracheal extubation is indicated when the clinical conditions
that required airway protection with an endotracheal tube no longer
needed. Endotracheal extubation is usually performed when patients
are awake or have emerged from general anesthesia.1 Successful
extubation should be the first priority for the anesthetist through
checking the adequacy of breathing, verbal commands, full reversal
of muscle relaxants and stabilizing of the vital signs. Safe extubation
is very important for maintaining a patency of patient air way and
avoiding post extubation hypoxemia. Successful extubation is defined
as effective airway protection after removing the endotracheal tube
and it is determined by effective cough reflex function and preserved
mental status in the absence of airway obstruction.2
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Before extubation the anesthetist should insure that there is
adequate pain control established, adequate respiratory effort is
present with minimal support, with 100% inspired oxygen delivered
through the breathing circuit and Suction the patient’s endotracheal
tube with suction device.3
The occurrence of respiratory and cardiac complications
after extubation is high, unless careful decisions are made.
These complications include pulmonary aspiration, hypoxemia,
cardiovascular stress and death. Extubation is contraindicated if
patient does not have protective airway reflexes and if not maintaining
adequate spontaneous respiration. Extubation is usually leads to
increase in blood pressure and heart rate. Patients with severe
cardio respiratory disorders, obese patients and patients who had
experienced multiple intubation attempts are certainly the candidates
for problematic extubation and eventual re-intubation.4-6
Most complications that will happened during extubation are
preventable, so before performing extubation, the anesthetist
must carefully prepare materials that needed to address reasonably
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happened complications.7-9 Almost all tracheal intubations are
done with consideration of subsequent extubation. Tracheal
extubation in anesthesia practice is not only an important pass for
patient recovery, but also a procedure that carries a considerable
risk of complications.10,11 Extubation is associated with the risk of
complications such as accumulated secretion above the endotracheal
tube cuff, eventual atelectasis following a reduction in pulmonary
volumes because of a lack of physiological positive end expiratory
pressure and intra-tracheal suction.12 Respiratory complications after
tracheal extubation are three times more common than complications
occurring during tracheal intubation and induction of anesthesia.13
According to previous studies the incidence of post extubation
respiratory adverse events were 4-5% and emergency tracheal reintubation was 0.19% and the major events were preventable if
extubation is done in a safe manner.14-16

100

This audit mainly aimed to identify the gap between the current
practices of endotracheal extubation with the different literatures
recommendations, to decide the appropriate time for endotracheal
extubation, to reduce unsuccessful extubation in daily anesthesia
practices, to create emphasis in pre-established extubation plan and to
minimize the possibility of complications related to extubation.

Methods
This clinical audit was conducted from January 1 to February 30;
2019.All patients who undergone surgery with general anesthesia in
the study period were included. A data collection tools were prepared
based on different literatures recommendations. Direct observations
of the practical aspects of the anesthetists were used as a source of
information (Table 1).

Table 1 Data collection tools
Data collection tools

Targets

Data sources

Evidences

Does the patient oxygenated with 100% oxygen prior to extubation?

100%

Direct observation

[17]

Does the patient extubated in left lateral position

100%

Direct observation

[1,17]

Does extubation done at the end of inspiration?

100%

Direct observation

[17]

Does patient can raise arms ≥ 10 seconds from the operating table and head tilt ≥5
seconds before extubation?

100%

Direct observation

[1]

Does the air way suctioned carefully to remove the accumulated secretions and debris
before extubation?

100%

Direct observation

[17]

Does use of 1 mg/kg of 2% lidocaine sprayed down the endotracheal tube 5 minutes
before extubation?

100%

Direct observation

[1,18]

Does the patient reversed before extubation?

100%

Direct observation

[17,19]

Does the patient extubated with saturation maintenance of ≥95% without oxygen
source?

100%

Direct observation

Does the patient put with no anesthetic drug after confirmation of the start of
breathing after none depolarizing neuromuscular blocker?

100%

Direct observation

Results
A total of 90 patients were audited based on the quality indicators
of post anesthesia extubation. Prior to extubation 100% oxygen,

[15]

suctioning and debris removal before extubation and reversal given
before extubation were attaining 100 % of the audit standards.
However, blunting of the airway with lidocaine spray through the
endotracheal tube before extubation was not done at all (Table 2).

Table 2 Responses of the Quality indicators for post anesthesia extubation
Quality indicators for post anesthesia extubation

Responses (n (%))
Yes

No

Does the patient oxygenated with 100% oxygen prior to extubation?

90(100)

0(0)

Does the patient extubated in left lateral position

36(40)

54(60)

Does extubation done at the end of inspiration?

54(60)

36(40)
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Table continue
Quality indicators for post anesthesia extubation

Responses (n (%))
Yes

No

Does patient can raise arms ≥ 10 seconds from the operating table and head tilt ≥5
seconds before extubation?

18(20)

72(80)

Does the air way suctioned carefully to remove the accumulated secretions and debris
before extubation?

90(100)

0(0)

Does use of 1 mg/kg of 2% lidocaine sprayed down the endotracheal tube 5 minutes
before extubation?

0(0)

90(100)

Does the patient reversed before extubation?

90(100)

0(0)

Does the patient extubated with saturation maintenance of ≥95% without oxygen
source?

60(66.6)

30(33.4)

Does the patient put with no anesthetic drugs after confirmation of the start of breathing
after non-depolarizing neuromuscular blocker?

18(20)

72(80)

Discussion
This audit mainly aimed in assessing the postextubation quality
indicators; to avoid the residual effect of neuromuscular blockers,
to alleviate aspiration risk, to reduce the surging of blood pressure
and heart rate, to avoid patient being hypoxemia and to balance the
patients comfort and safe transfer to the recovery wards. According
to this clinical audit, suctioning and removal of debris before
extubation, 100% oxygen before extubation and giving of reversal
before extubation were attaining 100% of the audit standards. On
the same hand, previous studies also recommended to use 100%
of oxygen before extubation so as to reduce the incidence of early
hypoxemia during transfer period and in post anesthesia care
unit.17,18 Inadequate reversal of the non depolarizing neuromuscular
blockers will contribute for postextubation hypoxemia. To reduce
such complications it is must to reverse patients who were on non
depolarizing neuromuscular blockers.17 Pulmonary aspiration mainly
happened during extubation time when compared to intubation time.
To alleviate such complications researchers advised to suck secretions
and debris adequately.19
As per our audit standards, patient extubation with saturation
maintenance of ≥95% without oxygen source was 66.6% and
extubation done at the end of inspiration was 60%.Even though, these
quality indicators were above the average of the audit standards, it
needs some improvements to attain the 100% of the audit standards.
According to different literatures recommendations since glottis
closure increased during inspiration, extubation should be done at the
end of inspiration so as to prevent trauma and laryngospasm.20 Also
previous studies explained that oxygen supplementation is mandatory
if patient saturation is below 94%.21
Based on our clinical audit standards lidocaine spray through the
endotracheal tube before 5 minutes, discontinuing of the anesthetic
agents with confirmation of the start of breathing after nondepolarizing neuromuscular blockers and extubation with left lateral
position were attaining below the average value of the audit standards.
However previous studies recommended to extubate patients at the
left lateral position so as to maintain the patency of the airway and
to prevent from aspiration risks.22 Additionally different literatures
explained that there is high incidence of surging of the hemodynamic
parameters such as blood pressure and heart rate with a 10–30%

which lasted 5–15 minutes. To minimize this 2% lidocaine spray with
1mg/kg before 5 minute was used effectively.20,22,24

Conclusion
Most of the quality indicators of post anesthesia extubation
practices were below the average standards. So regular training should
be given for students and all anesthetists who will be involved in day
to day anesthesia practices and regular re auditing should be done to
attain the given standards.
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