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Summary

Background: Laryngeal mask airway is a useful airway device which provides an alternative to
ventilation through a face mask or endotracheal tube. It can be removed either when a child
awakens or deeply anesthetized. However, there is no objective evidence to choose one over the

other. It has been studied by various investigators but with conflicting results and conclusions.

Objective: The aim of the study was to compare awake removal of laryngeal mask airway with

deep removal regarding to airway related adverse events.

Methodology: A prospective observational cohort study was conducted at Menelik-II hospital
from January to April 2018. Sixty two American Society of Anesthesiologists physical status I and
II pediatric (aged 2-8 years) patients who underwent ophthalmic procedures under laryngeal mask
airway with halothane as maintenance anesthesia were recruited by systematic random sampling
technique. Airway related adverse events following deep condition of laryngeal mask airway
removal (deep group) versus awake condition removal (awake group) were recorded by trained
data collectors. Fisher’s exact test were used to analyze breath holding, coughing, and biting. The
remaining upper airway obstruction, excessive salivation, and desaturation were analyzed using
Chi-square test. Demographic data (age, and weight) were analyzed by independent t test except
gender (analyzed by Chi-square test).

Results: The incidence of coughing (12.9% versus 6.5%), upper airway obstruction (41.9% versus
35.5%), breath holding (9.7% versus 3.2%), desaturation (16.1% versus 22.6%), excessive
salivation (19.4% versus 12.9%), and biting (6.5% versus 0%) between awake and deep group was

not different (p > 0.05). Laryngospasm, vomiting, and retching did not occur in either group.

Conclusion: There was no significant difference in the incidence of airway related adverse

events whether the laryngeal mask airway was removed in deep or awake condition.
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1. Introduction

One of the responsibilities of anesthetists is establishing, securing and maintaining a patent airway
which is referred to as airway management. Mask ventilation and endotracheal intubation has been
the foundation of airway management before laryngeal mask airway (LMA) has emerged as one
of the most important developments in airway devices (1). LMA is a supraglotic airway (SGA) or
extraglottic airway devices that was designed by a British anesthesiologist Doctor Archie Brain in
1981 (2). He conceived the LMA to provide the bridge between the face mask and the endotracheal
tube. (3)

Indeed, the LMA has proved to be one of the single most important developments in airway
management. Furthermore, it is a pivotal component of the American Society of Anesthesiologist
(ASA) Difficult Airway Algorithm. (1) It has also been shown that the LMA provides a safe and
effective form of airway management in children (4). In the contrary, the use of LMA may be
associated with complication such as postoperative sore throat, pain on swallowing, and
hoarseness. However, these are relatively rare and most of them are not life threatening. Actually,

aspiration remains a serious and even fatal consequences of its use. (4)

LMA is simply and blindly inserted into the pharynx so that it avoids the invasive instrumentation
of laryngoscope for endotracheal intubation, and also provides a definitive airway compared to
facemask. Taking out airway devices from patient’s airway tract is associated with higher
incidence of respiratory complications than the time of insertion (5). LMA routinely removed in
two conditions at the end of surgery once a patient possesses adequate respiratory rate and depth.
It is removed when the patient regains consciousness and is in the awake state or when he is still
under anesthesia. However, as there is no clear indication, anesthetist choose either of one based
on their experience. Some studies are conducted to show the superiority of one over another, but

their results and conclusions are conflicting.



2. Statement of Problem

As takeoff and landing are challenging for pilots, induction (including intubation) and emergence
(including extubation) are the challenging anesthetic management part to anesthetists. More
importantly, emergence and removal of laryngeal mask airway (LMA) are times of increased risk
during anesthesia. It is at this time more complications occur than at induction. Though LMA is a
better alternative to endotracheal tube in reducing the incidence of pharyngolaryngeal
morbidity(7), its removal can be associated with adverse respiratory events such as cough and
straining, laryngospasm, bronchospasm, vomiting, and etc. These unwanted adverse effect of
LMA represent a significant source of patient injury and financial liability in anesthesia practice
(8). Furthermore, laryngeal function is depressed after LMA use (9). So, the anesthetist should
always be ready to perform advanced airway management such as intubation before removing the

LMA (10).

Up to date, the optimal or appropriate time to remove LMA is not known exactly. Nevertheless, it
can be removed either when the patient awakens or deeply anesthetized. However, there is no
objective evidence to choose one over the other. These two ways of LMA removal have been
studied by various investigators but with conflicting results and conclusions. The designer of the
LMA, Brain, and some investigators suggest that LMA should be removed when a patient’s
protective airway reflexes returned or after the patient regained consciousness (3,11,12). In spite
of these, some researchers concluded LMA is better removed when a patient is deeply anesthetized
(13-17). There are also investigators who found that LMA removal either in awake or anesthetized
state has similar respiratory adverse effects. And they stated neither of them is superior (18-21).
The evidences provided by earlier studies are controversial to show the superiority of either

condition of LMA removal (22).

Therefore, in order to find the optimal time to remove the LMA, it is better to compare the airway
related adverse events after removal of LMA when the patient is fully awake or deeply
anesthetized. This study measured the incidence of laryngospasm, breath holding, coughing,
desaturation (SpO2 < 95%), upper airway obstruction, LMA biting, excessive salivation, vomiting,

and retching following LMA removal.



3. Significance of the Study

Laryngeal mask airway (LMA) is a mainstay for difficult airway management in addition to
providing patent airway. In Ethiopia, its clinical use has been advocated in conferences, and
trainings by governmental and nongovernmental health organization. As the result, LMA is
becoming a choice of airway device for the country’s anesthetists to secure airway particularly in
pediatric patient. For example, pediatric ophthalmic procedures are almost always performed

under LMA at Menelik-II hospital.

Though its applicability is increasing, the device has basically some unanswered issues. No known
optimal time to remove the device out of the patient’s airway is one of them. Many anesthetists
routinely remove the LM A when patients awake whereas there are others who prefer to remove it
when patients are under anesthesia. However, both are doing it based on their preferences. This
arbitrary decision is due to absence of objective evidence to rely on. These two choice of LMA
removal conditions remain a debating issue among anesthetists. Some anesthetists even adhered
only to one condition and neglect the other. Furthermore, there is no clear understanding of the
untoward events that follows the removal of LMA among the anesthetists. So, we found
conducting the study on the issue was important to clear the cloud judgment of anesthetists in using

the device, and to make the anesthetic practice evidence based.

By comparing awake LMA removal with deep removal, the study investigated what these two
conditions of LMA removal did to patients, particularly to the patient’s airway. It presented each
condition’s (awake versus deep) airway related adverse events. Hence, the study can serve as a
reliable evidence to choose one condition over the other. As far as the author knowledge goes, no
similar study was done here in Ethiopia. So, this study can also serve as a baseline information for

future valuable researches that will undergone on the subject of interest.



4., Literature Review

The state in which a patient has to be during removal of the LMA is not clear. There are two states
at the time of the removal. If the LMA is removed after the patient’s natural airway protective
reflexes returned or when the patient regains his/her consciousness, it is referred to as awake state,
and the removal is called awake removal of LMA. If it is removed when the patient is deeply
anesthetized or when he/she is receiving anesthetics, it is referred to as deep or anesthetized state,
and the removal is called deep removal. Though they were conflicting, studies were conducted to
find the optimal state for LMA removal by making a comparison between the awake and deep

removal of the LMA. (11-21)

Gataure et al. compared the incidence of complications such as coughing, biting, retching,
vomiting, excessive salivation, airway obstruction and regurgitation in adult patients. Though none
of the participants had any evidence of aspiration, the incidence of complications were higher in
the awake group than in the anaesthetized group. They concluded that removing LMA in deeply

anesthetized patient is safer than in awakened patient. (13)

Kitching et al. studied about the removal of LMA in 59 boys and one girl aged 12 months to 8
years who had urogenital or lower limb plastic surgery. They compared airway complications
(laryngospasm, coughing, desaturation, and airway obstruction) which were recorded for 60
minutes after LMA removal. This randomized, prospective, single blinded study only found one
significant complication which is coughing. The incidence of coughing was increased in awake
group than deep group. Kitching et al advocated the removal of LMA when patients are in deep
anesthesia. (14)

Lee et al. found significantly reduced postoperative emergence agitation in a group in which LMA
was used and removed deeply compared to a group where endotracheal tube was used and

extubated in awake state. (23)

Park et al. conducted a randomized controlled trial comparing laryngeal mask airway removal
during adequate anesthesia and after awakening in children aged 2 to 6 years. They found that the
frequency of airway-related complications including cough, desaturation, excessive secretion, and

LMA biting were significantly less in the anesthesia group than the awake group. (17)



Lee et al. compared the incidence of respiratory adverse events (upper airway obstruction, cough,
vomiting, teeth clenching, hypersalivation, desaturation < 90%, and laryngospasm) after the
removal of laryngeal tube, either under anaesthesia or on awakening. They followed seventy
children (aged 1-12 years) for maximum of one minute after removal of the tube. Their study
showed a significant lower incidence of airway complications in anesthetized state of laryngeal

tube removal. (16)

Yoo et al. found remifentanil target controlled infusion (TCI) at an established effect-site
concentration is a reliable technique for achieving safe removal of LMA without delayed
awakening, and without coughing, laryngospasm, or other airway reflexes. (24) In randomized
controlled trial, Huang et al. found higher incidence of adverse airway events in awake removal of
LMA than deep removal. The investigators concluded deep removal of LMA under TCI with a

propofol concentration of 2.0 ug/mL is better than awake removal. (15)

Nunez et al. studied complications associated with removal of laryngeal mask airway between
anesthetized and awake states of patients. Their study group were 18 to 80 years old and scheduled
for urologic, orthopedic or minor breast surgery. After they randomly allocated the patient into the
two groups, they compared the complications such as laryngospasm, airway obstruction,
desaturation, and regurgitation. According to their findings, the incidence of complications during
or after removal of LMA was significantly greater in anesthetized group than awake group. When
they concluded, they stated that the LMA can be safely left in place until the patient has regained

consciousness after emergence from anesthesia. (11)

Dolling et al. made a comparison between deep versus awake removal of the laryngeal mask
airway in pediatric dental day case surgery. In their randomized controlled trial study, they used 2
to 15 years old patients. Their primary comparative parameter was the patients' peripheral arterial
oxygen saturations during recovery phase. They found statistically significant dropping of
peripheral oxygen saturation (SpO2) in deep group. They also observed secondary outcomes such
as coughing, laryngospasm, retching and vomiting. However, only coughing was statistically
significant, and it was more frequent in the deep group than awake group. Having these, Dolling

et al. concluded that LMA should be taken out when patients are awaken. (12)

Splinter et al. studied airway problems occurring within 15 minutes after awake and deep removal

of LMA in children who were 1.5 to 15 years old. The problems included were airway obstruction
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(laryngeal spasm and biting of the LMA), peripheral hemoglobin oxygen saturation less than 90%,
and strider requiring manipulation of the airway, vomiting, retching, and excessive salivation.

They found similar incidence of airway problems in both awake and deep removal of LMA. (18)

Samarkandi compared the incidence of complications such as laryngeal spasm, bronchospasm,
coughing, retching, excessive salivation and oxygen desaturation in two groups of pediatric
patients (2 months to 13 years) who had lower limb or perineal surgery. However, this randomized
prospective study found no difference in the incidence of airway complications whether the LMA

was removed in the anaesthetized or in the awake children. (19)

Pappas et al. studied the influence of anesthetic depth and choice of volatile anesthetic drug on the
incidence and severity of airway hyperreactivity associated with laryngeal mask airway in children
aged 4 months to 7 years. They measured severity of airway hyperreactivity and adverse airway
events associated with LMA removal. They found trying to remove LMA in awaken patient during
isoflurane anesthesia results in a higher incidence of adverse airway events and carries the risk of
severe airway hyperreactivity. They also stated that depth of anesthesia during LM A removal does
not appear to affect the incidence or severity of airway hyperreactivity when sevoflurane is the

maintenance anesthetic. (20)

Heidari et al. studied the influence of depth of anesthesia (awake or deep anesthesia) and choice
of anesthetic drug (halothane or propofol) on the incidence and severity of airway hyperreactivity
associated with LMA removal. They found significant differences only in cough and straining,
breath holding, and vomiting. Their incidence were highest in group with halothane maintenance
anesthesia and in which awake LMA removal occur, and lowest in group with propofol anesthesia
maintenance, and in which deep LM A removal takes place. Finally, Heidari et al. recommend use

of propofol for maintenance of anesthesia in procedures that airway device is LMA. (21)

Mathew et al. did a systematic review on deep versus awake removal of LMA for general
anaesthesia. They primarily measured the outcome of laryngospasm, coughing, desaturation, and
airway obstruction. In the review, they found no evidence that demonstrate the superiority of deep

over awake or vice versa. (22)

Neither awake nor deep removal of LMA are perfect. There are investigators who got the designer

of the LMA, Brain, suggestion is right and advocated awake removal. On the other hand, other
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researchers found awake removal with higher incidence of airway related complications and
concluded deep removal is better. Additionally, some researchers found no difference of airway
related adverse events, and concluded both can be used equally. Taken as whole, it appears that it

is not clear whether in awake or deep (anesthetized) state should LMA be removed.

5. Conceptual Framework

Awake LMA Deep LMA
Removal Removal

Figure 1. Conceptual frame work of the study
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6. Objectives

6.1. General objective

The general objective of the study was to compare awake removal of laryngeal mask airway with

deep removal regarding to airway related adverse events.

6.2. Specific objectives

e To assess the incidence of airway related adverse events in awake removal of laryngeal
mask airway
e To assess the incidence of airway related adverse events in deep removal of laryngeal mask

airway



7. Methodology

7.1. Study Area

The study was conducted at Menelik-II Hospital. The hospital is one of largest hospital in Ethiopia.
It is now the main health provider center that offers high quality comprehensive health services to
patient from all over the region of the country with affordable cost. The hospital is well known by
ophthalmic surgery. There are six operation tables in the ophthalmic operation department. One of

the table is reserved for pediatric ophthalmic procedure.

7.2. Study Design and Period

A prospective observational cohort study was conducted from January 15 to April 05/ 2018.

7.3. Population

7.3.1. Source Population

All pediatric patients who underwent ophthalmic surgery under LMA at Menelik-II hospital.

7.3.2. Study Population

All pediatric patients scheduled for ophthalmic surgery at Menelik-II hospital from January 15 to
April 05/2018.

7.4. Eligibility Criteria

7.4.1. Inclusion Criteria

All pediatrics, American Society of Anesthesiologists physical status (ASA PS) [ and 11, aged 2 to

8 years, underwent ophthalmic surgery under LM A with halothane as maintenance anesthesia.

7.4.2. Exclusion Criteria

e Children who had:
= airway disease such as asthma

= airway surgery



= a history of upper respiratory tract infection in the 2 weeks preceding surgery

= an anticipated difficult airway

= more than three attempts of LMA insertion

= taken drugs that affects the airway during anesthesia such as opioids, and local

anesthetics

7.5. Sample Size and Sampling Techniques

7.5.1. Sample Size

Sample size for the study was calculated using double population proportion formula for
comparison of two proportions based on the following assumptions: significance level 5% (o=
0.05), power of study (1 — B) of 90%. According to a study published in 2012, and conducted at
Yonsei University College of Medicine, Seoul, Korea, on children aged 2 to 6 years, the incidence
of airway related adverse events in awake and deep removal were 37.2% and 4.8% respectively

(21). Taking 37.2% as P1 and 4.8% as P2, the calculation of sample size became:

n (in each group) = (Zw2t Zp)* x ((p1q1) + (p2q2))
(p1 - p2)°
n=(1.96 + 10.4976)% x ((0.372 x 0.628) + (0.048 x 0.952))
(0.372 - 0.048)?

n=28
Adding 10 % for accidental withdrawal from the study, n became 31.

So, total sample size become 31 x 2 =62

7.5.2. Sampling Technique
The study participants were selected using systematic random sampling technique from daily

operation schedule list until the required sample size was obtained.

From situational analysis, the size of population in three months was 165. Every 3™ (165/62=2.7)
scheduled patient was selected as a study unit. The first sample was selected by lottery method

from scheduled patients listed on display board in the first day of the study period.
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Eligibility (n=62)

A

Observation (n=62)
1L

Awake group (n=31) Deep group (n=31)
Excluded (n=0) Excluded (n=0)
| |
Analyzed (n=31) Analyzed (n=31)

Figure 2. Flow diagram showing patient flow according to the study protocol.

7.6. Methods of Data Collection

7.6.1. Data Collection Tool

A pretested questioner were prepared to collect demographic data, and perioperative anesthetic
management. The observed airway related adverse events were recorded on checklist developed

for this purpose.

An aeonmed pulseoxymetry with finger probe was used to record arterial oxygen saturation after

the removal of LMA.

7.6.2. Data Collection Procedure

A trained two BSc. anesthetists were assigned for data collection process. The data collectors were

supervised by the investigator.

The data collectors were observing the following routine perioperative anesthetic management of
Menelik-1II hospital anesthetists. Preoperatively, the anesthetists starved the patients by forbidding

eating solid or semisolid food by mouth after mid night till the day of surgery.

11



The hospital anesthetists always applied the common standard monitoring such as pulseoximeter,
electrocardiograph, and noninvasive blood pressure monitoring in all patients before anesthetizing
them. After premedicating the children with atropine (0.02mg/kg 1.V), they induced them with
ketofol (mixture of 0.5mg/kg of ketamine plus 3.0mg/kg of propofol). The hospital anesthetists
chose the appropriate LMA size based on the patient weight. They did not use any muscle relaxant
for the insertion of the LMA, and let patients to breathe spontaneously throughout the procedure.
They maintained anesthesia with appropriate concentration of oxygen, and inhalants (either
halothane or isoflurane). The anesthetists also provided the patients with corticosteroid
(dexamethasone or hydrocortisone) when clinically indicated. However, the data collectors

observed only those under halothane anesthesia, and not provided with corticosteroids.

At the end of surgery, the hospital anesthetists, after suctioning, removed the LMA when the
patients were either in awake or deep condition based on their preferences. In awake condition,
they closed the halothane, and administered 100% oxygen. Then, they waited the patients to satisfy
the criteria for being awake: adequate ventilation (symmetric chest expansion without retraction
or tidal volume > 6 ml/kg on the monitor), facial grimace, spontaneous eye opening, purposeful
movement of the extremities without any physical stimulation, and responding to verbal
commands in older patients. When the patients met the criteria, they removed the LMA. In deep
condition, they first maintained the anesthesia with halothane 1%. Once adequate spontaneous
ventilation was assured, they removed the LMA while the patient was deeply anesthetized. In both
conditions, they removed the LMA with the cuff remained inflated. After the removal, they

immediately administer 100% O2 via a facemask.

A close observation, by assigned data collectors, was started at the time of halothane
discontinuation, and continued until the children were fully awake or up until 30 minutes after
anesthetic discontinuation. In the observation, the data collectors were identifying airway related
adverse events (laryngospasm, breath holding, coughing, desaturation (Spo2 <95%), upper airway
obstruction, LMA biting, excessive salivation, vomiting, and retching). These study variables were
recorded at 5 minute intervals. They observed 31 patients in whom the LMA removed in awake

condition, and other 31 patients in whom the LMA removed in deep condition.
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7.7.Variables

7.7.1. Dependent Variables

e Airway related adverse events

7.7.2. Independent Variables

o Age
e Sex
e Weight

e Awake removal of LMA
e Deep removal of LMA

7.8. Data Quality Assurance

To assure the quality of the data, data collectors were trained, and the investigator made a regular
supervision and follow up. In addition, regular checkup for completeness and consistency of the
data was made on daily basis. Once the data was collected and checked for completeness,

consistency and accuracy, it was sorted, categorized and summarized.

7.9. Operational Definitions

ASA PS I - A normal healthy patient

ASA PS II - A patient with mild systemic disease

ASA PS III — A patient with a severe systemic disease that limits activity

ASA PS IV - A patient with an incapacitating disease that is a constant threat to life

Awake removal of LMA- removal of LMA after discontinuation of halothane but when patient
satisfy the criteria for being awake; adequate ventilation (symmetric chest expansion without
retraction or tidal volume > 6 ml/kg on the monitor), facial grimace, spontaneous eye opening,
purposeful movement of the extremities without any physical stimulation, and responding to

verbal commands in older children.

Breathe holding — cessation of breathing longer than 5 sec

13



Coughing - to expel air from the lungs suddenly with a harsh noise, often involuntarily.

Deep removal of LMA- immediate removal of LMA after discontinuation of halothane but after
5 or more minutes of maintenance of anesthesia with 1% halothane and assuring adequate

ventilation.

Desaturation - A peripheral oxygen saturation reading below 95% with 100% O administration

via facemask.
Excessive salivation — salivation requires suctioning after LMA removal

Laryngospasm- A closure of the larynx that blocks the passage of air into the lungs and which
necessitates intervention such as positive pressure of ventilation or propofol or suxamethonium

injection.
LMA biting — strong bite of LMA during recovery from general anesthesia
Retching - a strong involuntary effort to vomit.

Upper airway obstruction - an obstruction to air entry that can be relieved by jaw thrust or chin

lift maneuver or that require the use of guedel airway.

Vomiting - the ejection of matter from the stomach in retrograde fashion through the esophagus

and mouth.
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7.10. Data Processing and Analysis

The collected data were entered into epi info version 7, and exported to Statistical Package for the
Social Sciences (SPSS) version 20 computer program for analysis. Descriptive statistics were used

to summarize data, tables and figures to display results.

Patient characteristics were analyzed using independent t test and Chi-square test, where
appropriate. The airway related adverse events such as breath holding, coughing, and LMA biting
were analyzed using Fisher’s exact test as there were more than one cell with expected count less
than 5, while upper airway obstruction, excessive salivation, and desaturation were analyzed using

Chi-square test.

P value less than 0.05 (p < 0.05) was considered as significant.

7.11. Ethical Considerations

Ethical clearance and approval was obtained from the ethical review committee, anesthesia

department, Addis Ababa University.

Permission was obtained from Menelik-II hospital to conduct the research. The study was
undertaken on the basis of the parent’s wish by obtaining informed oral consent. There was no
coercion, and or no incentives to be involved in the study. At last, the confidentiality of information

obtained was secured or assured.

7.12. Dissemination plan

The result will be presented for the fulfillment of master degree in science of anesthesia. It will be
submitted to anesthesia department in soft and hard copy. It will also be given to Menelik-II
hospital, and presented in conferences. Finally, it will be published on journals, and on the official

website of Addis Ababa university.
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8. Results

8.1. Socio-demographic Characteristics

Patients’ characteristics of age, sex, weight, and anesthesia duration were comparable in both
groups, as shown in Table 1. The induction technique was similar between the groups. Forty five
LMA size # 2.0 (23 in awake, and 22 in deep group), and 17 LMA size # 2.5 (8 in awake, and 9 in
deep group) were used in both group. The LMA was correctly inserted at the first attempt in 57

patients, at the second attempt in 4 and in one patients at the third attempt.

Table 1. Patient characteristics of the pediatric patients at Menelik-11
Hospital, Addis Ababa, Ethiopia, from January 15-April 05/2018.

Awake Group Deep Group P Value
(n=31) (n=31)
Age (yrs) 49+1.7 47+1.8 0.660
Gender (M/F) 19/12 22/9 0.421
Weight (kg) 20.5+5.8 18.8+5.9 0.346
Anesthesia duration (min) 34.6 +£20.0 38.1+£13.8 0.434

Values are means + standard deviation (SD) except for gender (n). Variables analyzed by
independent t-test, chi-square. Awake group, removal of LMA in awake condition; Deep

group, removal of LMA in deep condition.

8.2. Airway Related Adverse Events

The number of patients with airway related adverse events in each group is shown in Table 2. The
adverse events associated with LMA removal were totally noted in 37 patients. Airway related
adverse events occurred in 22 patients in whom the LM A were removed in awake condition, while
15 patients in whom the LMA were removed in deep condition. However, there is no significance
difference in the incidence of airway complications between the groups (p > 0.05). Laryngospasm,
vomiting, and retching did not occur in either group. The percent incidence of the adverse events

is also depicted by Figure 3.
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Table 2. Number of patients with airway related adverse events at Menelik-I1 Hospital,

Addis Ababa, Ethiopia, from January 15-April 05/2018.

Awake group Deep group P Value

Upper airway obstruction 13 11 0.602
Coughing 4 2 0.671
Laryngospasm 0 0 -

Breath holding 3 1 0.612
Excessive Salivation 6 4 0.490
LMA biting 2 0 0.492
Desaturation 5 7 0.520
Vomiting 0 0 -

Retching 0 0 -

Data are numbers. Awake group, removal of LMA in awake condition; Deep group, removal

of LMA in deep condition. Variables analyzed by chi-square, fisher's exact test

45

419
40
35.5
35
30
25 22.6
19.4
20 16.1
15 12.9 12.9
9.7

10 6.5 6.5

. 3.2 .

0
0 I

Upper airway Coughing Breath holding Excessive Salivation LMA biting Desaturation
obstruction

6]

B Awake group H Deep group

Figure 3. Percent incidence of airway related adverse events following removal of laryngeal
mask airway in awake and deep condition at Menelik-I1 Hospital, Addis Ababa, Ethiopia,
from January 15-April 05/2018.
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9. Discussion

In the presented study, we found no statistically significant difference in the incidence of airway
related adverse events between awake and deep removal of LMA (p > 0.05). The incidence of
complications on removal of the LMA in this study was 71% in the awake group and 48.4% in the
deep group. This high incidence of complications could be attributed to the involvement of many
anesthetists with different year of experience. A serious complication, breath holding, occurred
not frequently. In the study, four patients in both groups with this complication developed
desaturation (SPO2 < 90%). They were managed by applying jaw thrust, and administering manual
positive pressure ventilation with 100% oxygen. The most common adverse event noted in the
study was upper airway obstruction (41.9% vs 35.5%) were managed by applying jaw thrust or
inserting oral airway. LMA biting was the least occurred event. It occurred only in two patients

(both were from awake group).

Several studies have been conducted to examine the incidence of airway related adverse events
between awake versus deep removal of LMA. Similar to our findings, there are studies did not
found statistical difference between awake and deep group (14, 18-21). In accordance to our study,
Splinter et al. found no statistically significant difference in the incidence of airway complications
(desaturation, breath holding, and excessive salivation) between the awake and deep group. (18)
Similarly, in the study of children who underwent lower limb or perineal surgery, Samarkandi
found no statistically significant difference in the incidence of airway complications (desaturation,

vomiting and retching, coughing, and excessive salivation) between deep and awake group (19).

In consistence with our study, Kitching et al. found no difference in incidence of desaturation, and
excessive salivation (p > 0.05). However, they reported coughing was significantly higher in
awake group. In the study of 60 children (aged 1-8 year), Kitching et al. noted coughing occurred
in seventeen (51.5%) children of awake group, whereas two (7.4%) of deep group. This was not
similar to our results of incidence of coughing (12.9% versus 6.5%). The higher incidence of
coughing in their study may be attributed to removal of the LMA when the child began to swallow
and this represents an inadequate or "light" depth of anaesthesia. Furthermore, Kitching et al.

administered morphine. This may produce bias and reduced the incidence of coughing in deep
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group because of morphine effect on the upper airway reflex. (14) These drug was not administered

to the participants in our study.

There are studies reported removal of LMA in deep condition better than in awake condition (13,
15-17). In the study of 70 children (aged 1 - 12 year), Lee et al. noted a significant higher incidence
of cough (37.1% vs 2.9%), hypersalivation (28.6% vs 5.7%), and desaturation (20% vs 0%) in
awake group compared to deep group (16). In our study, the incidence of excessive salivation in
awake group (19.4%) was lower compared to Lee et al. This may be since the children in our study
were premedicated with atropine. Similarly, we found lower incidence of coughing (12.9%) in
awake group compared to Lee et al. They found the higher incidence of coughing since they
classified several patients who faced accidental dislodgement, who did not satisfying all of the
awake criteria, into the awake group. The coughing event may also be attributed to their finding
of higher incidence of desaturation in awake group compared to our result (16.4%). However, in
consistence with our findings, Lee et al. found no statistical difference in LMA biting between the
groups. Similar to our findings, a randomized controlled trial conducted by Park et al. found no
difference between awake and deep group regarding to upper airway obstruction, and breath
holding incidence. However, they noted more patients with coughing, desaturation, excessive

secretion, and LMA biting (p < 0.05) in awake group. (17)

Studies have also denoted removal of LMA in awake condition better than in deep condition
(11,12). Not in line with our findings, Dolling et al. showed the removal of LMA in awake
condition to be associated with a significant lesser airway complications (coughing, and
desaturation) than in deep condition. However, they conducted their study in dental surgery, and
this would irritated the upper airway or increased secretions, and attributed to the difference
observed between the groups (12). Incomparably, Nunez et al. found higher incidence of airway
complications in deep group compared to awake group (p < 0.05). However, in the study of 60
patients, Nunez et al. did not consider, coughing as complication instead they considered it as a
sign of return of physiological response (11). However, coughing increases oxygen demand and
inhibits the inability to take an adequate tidal breath, leading to desaturation, especially in younger
children (25). Our result showed there was difference in coughing incidence between awake versus

deep group (12.9% vs 6.5%) though the difference did not reach statistical significance (p > 0.05).
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The strength of the study is the study participants were homogenous between the two groups. There
are some limitations in this study. Since the study was observational, the anesthetists removed the
LMA were not fixed. This was because one anesthetist scheduled only one day in a week at
ophthalmology operating room. So, anesthetists with different year of experience were involved.
It is obvious experience of anesthetist matter despite the anesthetic management is similar. The
other limitation was observer bias. Since the condition of LM A removal (awake versus deep) could
be clearly distinguished from one another, the observer could not be blinded to group allocation.

Therefore, further large scale randomized controlled trial is needed.

10. Conclusion

In conclusion, the study showed the difference of incidence of airway related adverse events
between awake and deep removal of LMA did not reach statistical significance in pediatric

patients.

11. Recommendation

We would like to recommend anesthetists to adopt deep removal of LMA over awake removal as
the higher incidence of airway related adverse events observed in the awake group of the study is

practically significant.
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12. Annexes

12.1. Annex I: English Version Oral Consent

Hello my name is . Tam master’s student in anesthesia from Addis Ababa University.
We are doing study on the airway device called laryngeal mask airway (LMA). I am going to give
you information and invite your child to be part of this research. You do not have to decide today
whether or not your child will be involved in the research. Before you decide, you can talk to
anyone you feel comfortable with about the research. There may be some words that you do not

understand. Please ask me to stop as we go through the information and I will take time to explain.

LMA is an ordinary device that is used to open airway. It is inserted into a patient’s airway after
he/she took anesthesia. It provides as a channel through which the patient breaths oxygen and
inhalational anesthetics. The optimal time to remove it once the surgery finished is not clearly
known. Thought they are usually managed at ease, its removal is also associated with unwanted
airway related events. Anesthesia provider remove it when the patient regain his consciousness or
he/she is still under anesthesia. There is no good evidence that show which removal is better. The
reason we are doing this study is to know which condition of LMA removal is superior by

comparing the unwanted airway related adverse events.

The hospital anesthetists will insert the LMA into your child’s airway as usual, and provide the
regular management. At the end of surgery, they will remove the LMA when your child regain
consciousness or when he/she is unconscious with anesthesia. This is the regular management of
the hospital. We will not do anything other than observing, and recording airway related adverse

events that follow the LMA removal.

Your child’s involvement in the study will be voluntary, and you may decide to withdraw him/her
from the study at any time without any penalty. The study will be conducted with the approval of
Addis Ababa University ethical committee.

Your child identity will be protected with utmost confidentiality during the study. Now I would

like to ask you if you agree to let your child involved in this study. Do you agree?
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12.2. Annex II: Amharic Version Oral Consent

MmS LATAT .. ANAAD-:: OASO ANN RrasE PU-AtE £9C PAMVENS +o14 Th::
“laryngeal mask airway (LMA)” 019.0A PALC k0 avhdF AL TGt hPLLN: 1@-:: Au-T (I°1O1CT avls
a1t AL ONPGE AT AINHAD-:: €LY He TIAOP ALMNPOHIP:: Nav@AT (44 PLATT AD-
AATGE aomPP FAN:: AvT AATGE 104 NTIRCANT 9l AP T 11C NA AGRIPAT) aomPP LFAN::

“laryngeal mask airway (LMA)” PAPC 077 Agohét 0910040 PTATPL avAge 1@-:: \F NPT PALC
&0 @O (9P7I0F ANAETS e9LAN: PTILTHH AR TRT OLAD- T OAT h79.10 LLLIA:: PTI° 17 P&
TIGO- LLAP aVF ao@. N W HEANT AR DPIC:: FOTIPRTD NPAN PPl S« (LIPTIP £V PALC RN (9.0 (T
M, P70 T8 TI° LLCAAN: : PTILIH AT PD- LUT £ PTLDN D+ P& TITD* W28AP 9.0 (L1 OLI°
L9° (FITHM @O ATEA (ALLP) 101 PTI° U7 D AILTLAA £I1.0AL ATI(L TINLE PAT°:: hGI°
LU7 TF 0PN PPNt EN@- (TLONNF 9K, 2UL.LeLCADT +ET T4 N97190C ¢H5F @+ A28
TALT 1@z

PPAT N ATVELEORT Av-ed® FN9IPF RILTLLCTF LUT BN PALT PAPC BN @-AT NTIN10T AAEL
PT9.L0LA1D<Y HULD7 AT CLCTATA:: P& TISDI° ALLAP AIvETLOPT QUT B PoL.eOM-T AET
haovary Q1P ORI° Aaeavy O-OP AT8A SUPGA:: LU PPATIN AMvbLaftt Av-hd® Fhol P
0o 00T avfNG ATNTTE 1D-:: 05 1.6 END- 1T).ONNF “UH, P10 LCAD-T PO 4T avavh -t avav )
{F 1@

ALT NTGE AT 9L D (ACH &FLHTE AT N9 D9° Aht AST NG E A8ehtT Tt S FAN::
LU7 199£:4719° 2o1.L.CANT PN P1 DAL 271LaLANT A0 ALTCIP:: &V TG P91.2L@- hAL.A ANN
Lras0t P019°0C 1t LU ATER -

OPSE b LALTE T17rF 1TLATC LPHA:: Av-7 AL TGk A1t €PLTHRT MEPAD<:: LT T2
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12.3. Annex III: Questionnaire

Questionnaire prepared to collect demographic data, and perioperative anesthetic management

information.

Date:

Demographic Data

Age (Years)

Weight (Kg)

Sex (M/F)

ASA

Perioperative Anesthetic Management

Premedication
(drug type, dosage & route)

Induction
(drug type, dosage & route)

Maintenance
(drug type, dosage or MAC
& route)

Additional drugs given
intraoperatively other than
the maintenance
(drug type, dosage & route)

LMA Size

Number of Attempts at
LMA Insertion

Associated Problems

on LMA Insertion

LMA Removal
(awake or deep)

Type of procedure

Anesthesia start time

Surgery start time
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Surgery end time

Inhalational discontinued
time

Fully awake time

12.4. Annex IV: Checklist

Checklist prepared to record the observed airway related adverse events.

Airway Related Adverse
Events Following LMA
Removal

Put ‘X’ on the space provided only when the event occur with respect to the

occurrence time (at 5 minute intervals)

5 min 10 min 15 min 20 min 25 min

30 min

Laryngospasm

Breath holding

Coughing

Jaw thrust/ chin lift applied

Oral airway used

LMA biting

Suction after LMA removal

Vomiting

Retching

1% min | 2" min

39min 4" min |5"min |6 min | 7"min | 8"min | 9% min

10%min

Spo2
After

LMA 11%min | 12%"min

13%"min | 14%"min | 15"min | 16"min |17"min |18"min |19%"min

20%"min

Removal
(one

interval)

minute | 21stmin | 22"9min

239min | 24™"min | 25%"min | 26"min | 27%min | 28®"min | 29"min

30™"min
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