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ARTICLE INFO ABSTRACT

Background: Increasing studies have shown that the use of laryngeal mask airways (LMAs) improved the peri-
operative respiratory adverse events (PRAEs) in children. However, the results of some of these studies still
remained controversial as their sample sizes were small. A systematic review and meta-analysis was designed to
evaluate the impact of LMAs in decreasing PRAEs in children.

Methods: We searched the Cochrane Library, PubMed, EMBASE and Web of Science up to May 29, 2018 to
identify relevant randomized controlled trials (RCTs) which analyzed and evaluated the impact of LMAs in
decreasing PRAEs in children. Participants were randomly assigned to receive LMAs (the intervention group) or
other airways (the control group). We studied PRAEs which included breath apnea, laryngospasm, desaturation,
cough, fever, pulmonary rales and pulmonary infection. Risk ratio (RR) with 95% confidence intervals (CIs) were
estimated to compare the outcomes of the groups. We also performed subgroup analysis and sensitivity analysis
to evaluate the impact of LMAs on further decreasing PRAEs. Two reviewers assessed the trial quality and
extracted the data independently. All statistical analyses were performed using the standard statistical proce-
dures provided in the Review Manager 5.2.

Results: Twelve RCTs (N = 1577 participants) were identified. Comparing with other airways, significant re-
duction were found in the overall PRAEs (RR 0.52, 95% CI 0.39-0.70; P < 0.0001), major PRAEs (RR 0.47, 95%
CI 0.29-0.79; P = 0.004) as well as minor PRAEs (RR 0.57, 95% CI 0.45-0.74; P < 0.0001) in patients managed
with LMAs. When compared with endotracheal tubes (ETTs), LMAs also significantly reduced PRAEs. Further
analysis also found that LMAs reduced the incidences of postoperative cough (RR 0.44, 95% CI 0.31-0.63;
P < 0.00001), pulmonary rales (RR 0.62, 95% CI 0.44-0.87; P = 0.006) and infections (RR 0.28, 95% CI
0.13-0.61; P = 0.001) in children.

Conclusions: LMAs reduced the incidences of many PRAEs in children and should be used as one of anaesthesia
methods for children.
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1. Introduction

Perioperative respiratory adverse events (PRAEs) as one of the most
common critical complications encountered in anaesthesia in children,
may have a strong impact on recovery of children from surgery [1-4].
The incidence of PRAEs was reported to be 15% and it was higher in
infants [5,6]. PRAEs are clinically significant events that account for
about three-quarters of critical incidents and a third of cardiac arrests in
anaesthetised children. Infants and young children have high oxygen

demands and low oxygen reserves, making them more susceptible to
hypoxaemia. The incidence of PRAEs decreases by up to 11% per year
with increasing age. Many PRAEs contribute to anaesthesia-related
cardiac arrests in children [5].

A significant positive correlation exists between airway manage-
ment and increased incidences of PRAEs, such as cough, laryngospasm,
bronchospasm, arterial oxygen desaturation, apnea or breath holding,
hospital readmission, and even death [3,6,7]. Endotracheal tubes
(ETTs) have been the traditional choice of airway device in children.
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ETTs, particularly cuffed ones, reliably secure the airway and protect it
from aspiration. The use of laryngeal mask airways (LMAs) is increasing
but remains less common than the use of ETTs in children. LMA is easier
to insert and minimizes direct mechanical stimulation of the airway due
to its position being above the larynx, it is often assumed to be less
secure in infants than in older children [8]. LMAs in younger children
are more frequently associated with partial obstruction of the glottis,
insertion success and quality of ventilation [8,9]. A study in which the
airway management was done by one anaesthetist, there were higher
rates of suboptimal LMA positioning by use of ultrasound [10].

Observational data from our group suggested that the use of an
endotracheal tube was associated with an increased risk of PRAEs in
infants compared with LMA [6]. To date, several randomized controlled
trials (RCTs) have compared the use of LMAs and ETTs in the paediatric
populations and have shown LMAs to be either advantageous or
equivalent to ETTs [11-25]. A systematic review conducted by Yu et al.
reported clinically significant lower incidences of laryngospasm in
emergency, post-operative voice hoarseness and coughing with the use
of LMA in adults than with ETT [26]. A meta-analysis by Patki et al.
which included 1242 children aged younger than 12 years found a
decreased risk of sore throat, coughing, and bronchospasm using LMA
than ETT [27].

The role of LMAs in the management of young children still remains
controversial in the paediatric anaesthesia community, with many in-
stitutions mandating the use of ETTs. To date, and to our knowledge, no
robust evidence shows LMAs could reduce the incidence of periopera-
tive PRAEs in children undergoing general anaesthesia. We thus de-
signed the present meta-analysis of RCTs to comprehensively compare
and analyze the incidence of PRAEs in children using LMA or other
airways.

2. Methods and materials
2.1. Criteria for inclusion of the studies

We included studies which were: a. designed as RCTs that compared
PRAEs using LMAs versus ETTs or other airways; b. included partici-
pants who underwent surgery excluding chest or lung surgery. Studies
were excluded if they met the following criteria: a. experimental trials
on animals or non-human studies; b. designed as non-RCTs; c. abstracts,
letters, editorials, expert opinions, reviews, case reports; d. did not re-
ceive LMA; e. participants who had other severe respiratory diseases
which may influence the outcomes and incidence of PRAEs; f. studies
without sufficient data or did not meet our including criteria.

2.2. Types of outcome measures
Definition of outcomes:

(1) Major PRAEs: including breath holding or apnea, laryngospasm and
bronchospasm;

(2) Minor PRAEs: including arterial oxygen desaturation, cough, fever,
pulmonary rales and pulmonary infections;

(3) Overall PRAEs: including major or minor PRAEs or both of them.

The primary outcomes:

(1) The impact of LMAs on the incidences of overall and major PRAEs
when compared with other airways;

(2) The impact of LMAs on the incidences of overall and major PRAEs
when compared with ETTs.

Secondary outcomes:

(1) The impact of LMAs on the incidences of minor PRAEs when
compared with other airways;
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(2) The impact of LMAs on the incidences of minor PRAEs when
compared with ETTs.

The incidences of event were monitored from initiation of anaes-
thesia until discharge from the post anaesthesia care unit. Events were
considered to be postoperative if they occurred after transfer to the post
anaesthesia care unit.

2.3. Search strategy

We searched the Cochrane Library, PubMed, EMBASE and Web of
Science up to May 22, 2018. Our searching terms were: (1) “infant*” OR
“children” OR “paediatric*”; (2) “laryngeal mask*” OR “facemask*” OR
“tracheal tube*” OR “anaesthesia”; (3) “adverse event*” OR “compli-
cation*” OR “cough” OR “laryngospasm” OR “bronchospasm” OR
“desaturation” OR “apnea” OR “breath holding” OR “fever” OR “in-
fection*”. The search strategy was: (1) AND (2) AND (3). Other related
references we read were also searched online for the full texts. Any of
these references which met our including criteria were included in this
meta-analysis. Two assessors independently screened the titles and
abstracts of the studies. For the relevant studies, the full texts were
obtained for further evaluation.

2.4. Quality assessment and data extraction

Two reviewers assessed the quality of each study using the pre-
viously validated 5-point Jadad scale [28]. Studies with scores of 3 or
more were considered as high quality. In addition, the risk of bias for
each RCT and the risk of bias across all RCTs were evaluated and shown
with figures generated by the RevMan 5.2 software [29].

Data for the analysis of PRAEs of LMAs versus ETTs or other airways
for children were extracted independently by two reviewers. Any dis-
agreement was resolved through discussion. The extracted contents,
including study demographics, publication years, interventions, mean
age, main inclusion criteria and outcomes of each study, were displayed
using a standardized form. Data collected were input into the RevMan
5.2 software for analysis [29].

2.5. Statistical analysis

The data of comparable outcomes between the LMAs groups and the
other airways groups were combined-analyzed using the standard sta-
tistical procedures provided in RevMan 5.2 [29]. The incidences of
PRAE:s in both the treatment groups were measured with the risk ratio
(RR) with its 95% confidence intervals (CIs). The heterogeneity be-
tween the studies was evaluated by the chi-square-based Q statistical
test [30], with the P;, value and I statistic, ranging from 0% to 100%, to
quantify the effect of heterogeneity. A P, < 0.10 was deemed to re-
present significant heterogeneity [31], and pooled RRs was estimated
using a random-effect model (the DerSimonian and Laird method [32]).
On the contrary, if statistical heterogeneity in study was not observed
(P, > 0.10), a fixed effects model (the Mantel-Haenszel method [33])
was used. The effects of outcome measures were considered to be sta-
tistically significant if the pooled RRs with 95% CI did not overlap with
1. We performed subgroup analysis for the pooled results of LMAs
versus ETTs for PRAEs. In addition, we also analyzed the impact of
LMAs versus other airways according to the ASA class (I-II vs. I-III) and
sample size (<100 pts vs. > 100 pts).

This work has been reported in line with PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) and
AMSTAR (Assessing the methodological quality of systematic reviews)
Guidelines.
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Table 2

The pooled results of each PRAEs regarding to LMAs versus other airways.
PRAEs Pooled results Heterogeneity

RR 95% CI P value P Py, value Analytical effect model

Breath apnea 0.89 0.49, 1.64 0.71 0% 0.58 Fixed-effect model
Laryngospasm/Bronchospasm 0.46 0.23, 0.92 0.03* 57% 0.02 Random-effect model
Desaturation 0.73 0.51, 1.03 0.07 38% 0.17 Fixed-effect model
Cough 0.41 0.29, 0.58 < 0.00001* 0% 0.73 Fixed-effect model
Fever 0.44 0.19, 1.03 0.06 0% 0.54 Fixed-effect model
Pulmonary rales 0.62 0.44, 0.87 0.006* 0% 0.70 Fixed-effect model
Pulmonary infection 0.28 0.13, 0.61 0.001* 0% 0.94 Fixed-effect model

PRAES, Perioperative respiratory adverse events; RR, relative ratio; CI, confidence intervals.

3. Results
3.1. Retrieval results and study characteristics

At the beginning of the search, 1355 records of citations were ob-
tained; 1048 records were obtained after duplicates were removed.
After screening the titles and abstracts of the 1048 citations, 986 studies
were excluded preliminarily and 62 studies were chosen to obtain the
full texts for further evaluation. After reading the full texts of the 62
studies, 47 studies were further excluded (4 studies for review articles
[26,27,34,35], 2 for wrong comparisons [36,37], and 41 for the lack of
available data or wrong aims). Eventually, 15 studies [11-25]
(N = 1577 participants) were included in this meta-analysis. The
sample sizes ranged from 40 to 200 patients (Tables 1 and 2).

The detailed search process and summary of studies are shown in
the study flow diagram (Fig. 1). The other characteristics of each study
are shown in Table 1.

Additionally, the risk-of-bias graphs were generated to further
identify the risk of bias of the included studies. The risk of bias for each
RCT was presented as a percentage across all the included studies, and
the risk-of-bias item for each included study was displayed (Figs. 2 and
3). The risk-of-bias graphs indicated generally good methodological
quality. Selection issues were having a low risk of bias in these studies.
A high risk of bias was mainly on attrition bias. An unclear risk of bias
was mainly observed in performance and other biases. A low risk of bias
was also observed in reporting bias.

3.2. Impact of LMAs on overall PRAEs

A total of 16 studies were included for analysis of the impact of
LMAs on overall PRAEs. As shown in Fig. 4, a significant result was
obtained with the pooled RR of 0.49 (95% CI 0.36-0.65; P < 0.00001)
on comparing the impact of LMAs and other airways in reduction of
overall PRAEs in children. In addition, when comparing LMAs with

1352 of records identified through database
searching

3 of additional records identified
through other sources

!

‘ 1048 of records after duplicates removed ‘

986 of records excluded by

‘ 1048 of records screened

titles and abstracts initially

47 of full-text articles excluded,
with reasons

2 far wrong comparisons

62 of full-text articles
assessed for eligibility

4 far review articles

41 for wrong aims

| 15 of studies included i

n qualitative synthesis |

‘ 15 of studies included in quantitative synthesis (meta-analysis)

Fig. 1. Flow diagram showing the search strategy for studies included in this systematic review and Meta-analysis.
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel {performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (atirition bias)

Selective reporting (reporting bias)

Other bias

0% 28% 50% 78%  100%

:an risk of bias

DUncIearrisk of hias

Bl Hich risk of bias

Fig. 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages across all included studies.

ETTs, a significant reduction of overall PRAEs was also found in the
LMAs groups, with a pooled RR of 0.41 (95% CI 0.28-0.58;
P < 0.00001) (Table 3). The pooled analyses were estimated using the
random-effect models because significant heterogeneity
(P, < 0.00001, I* = 85% and P, < 0.00001, I> = 83%) among the
studies was found.

3.3. Impact of LMAs on major PRAEs

A total of 12 studies were included for analysis of the impact of
LMAs on major PRAEs. As shown in Fig. 5, compared with other air-
ways, children who received LMAs experienced a significant reduction
of major PRAEs with the pooled RR of 0.45 (95% CI 0.28-0.72;
P = 0.001). The pooled analysis was estimated using a random-effect
model because a significant heterogeneity (P, = 0.002 and I* = 63%)
among the studies was found. Similarly, when comparing LMAs with
ETTs on major PRAEs, a significant reduction of major PRAEs was also
found in the LMAs group, with a pooled RR of 0.40 (95% CI 0.30-0.55;
P < 0.00001). The pooled analysis was estimated using a fixed-effect
model because a significant heterogeneity (P, = 0.23 and I* = 23%)
among the studies was found (Table 3).

3.4. Impact of LMAs on minor PRAEs

As shown in Fig. 6, compared with other airways, children receiving
LMAs experienced a significant reduction of minor PRAEs with the
pooled RR of 0.55 (95% CI 0.43-0.71; P < 0.00001). In addition, when
comparing LMAs with ETTs, a significant reduction of minor PRAEs was
also found in the LMAs groups, with a pooled RR of 0.48 (95% CI
0.35-0.66; P < 0.0001) (Table 3). The pooled analyses were estimated
using the random-effect models because of significant heterogeneity
Py = 0.009, I> = 56% and P, = 0.004, I* = 63%) among the studies.

3.5. Impact of LMAs on each PRAEs item

This study also analyzed the incidence of each PRAEs item we col-
lected including Breath apnea, Laryngospasm or Bronchospasm,
Desaturation, Cough, Fever, Pulmonary rales, Pulmonary infection.
When compared with other airways, children who received LMAs ex-
perienced a significant reduction in Laryngospasm or Bronchospasm
(RR 0.46; 95% CI 0.23-0.92; P = 0.03), Cough (RR 0.41; 95% CI
0.29-0.58; P < 0.00001), Pulmonary rales (RR 0.62; 95% CI
0.44-0.87; P = 0.006), and Pulmonary infection (RR 0.28; 95% CI
0.13-0.61; P = 0.001). However, in Breath apnea, Desaturation as well
as Fever, no significant results were found.

Compared with ETTs, LMAs was more effective in reducing the in-
cidences of Laryngospasm/Bronchospasm (RR 0.33; 95% CI 0.19-0.56;
P < 0.0001), Desaturation (RR 0.55; 95% CI 0.36-0.85; P = 0.007),
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Cough (RR 0.39; 95% CI 0.26-0.59; P < 0.00001), Pulmonary rales
(RR 0.62; 95% CI 0.44-0.87; P = 0.006), and Pulmonary infection (RR
0.28; 95% CI 0.13-0.61; P = 0.001). However, in Breath apnea,
Desaturation as well as Fever, no significant results were found. No
significant reduction of the incidences of breath apnea and fever were
found in LMAs when compared with ETTs.

3.6. Subgroup analysis of impact of LMAs on PRAEs

Subgroup analysis of LMAs versus other airways according to the
ASA class (I-1I vs. I-III) and sample size (<100 pts vs. > 100 pts) were
conducted. Table 4 shows significant reduction of overall PRAEs (RR
0.43; 95% CI 0.23-0.79; P = 0.007), major PRAEs (RR 0.46; 95% CI
0.33-0.65; P < 0.00001) and minor PRAEs (RR 0.51; 95% CI
0.29-0.90; P = 0.02) using LMAs when compared with other airways in
ASA I-1I children. In ASA I-III children, significant reduction of overall
PRAEs (RR 0.60; 95% CI 0.51-0.72; P < 0.00001), major PRAEs (RR
0.25; 95% CI 0.12-0.53; P = 0.0003) and minor PRAEs (RR 0.65; 95%
CI 0.55-0.77; P < 0.00001) were also found.

We compared the incidences of PRAEs of LMAs versus other airways
in different sample sizes of the studies. The pooled results showed that
LMAs had a significant reduction in overall PRAEs (RR 0.45; 95% CI
0.26-0.81; P = 0.008), major PRAEs (RR 0.46; 95% CI 0.33-0.65;
P < 0.00001) and minor PRAEs (RR 0.57; 95% CI 0.35-0.93;
P = 0.02) in the sample size <100 pts subgroup when compared with
other airways. In the sample size > 100 pts subgroup, significant re-
duction of overall PRAEs (RR 0.50; 95% CI 0.32-0.76; P = 0.001) and
minor PRAEs (RR 0.51; 95% CI 0.53-0.73; P = 0.0002) were also
found. However, no significant reduction of major PRAEs (RR 0.42;
95% CI 0.14-1.28; P = 0.13) was found in the sample size > 100 pts
subgroup.

4. Discussion and conclusions

The present analysis showed that the use of LMAs was associated
with a lower incidence of PRAEs than with ETTs in children. To our
knowledge, current airway device selection in children is still a topic of
controversy in clinical practice. PRAEs, and particularly major PRAE,
are clinically significant events and are major contributors to anesthetic
morbidity. Our analysis clearly showed clinically significant reductions
in the rates of overall PRAEs, including major or minor PRAEs, in
children whose airway was managed with LMA rather than ETT or
other airways. These results are likely to substantially affect the choice
of airway device in children.

A decreased risk in PRAEs using LMAs was most prominent in lar-
yngospasm/bronchospasm, cough, pulmonary rales and pulmonary
infections when compared with other airways. Our subgroup analysis
further indicated that when compared with ETTs, children receiving
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Fig. 3. Risk of bias summary: review authors' judgements about each risk of
bias item for each included study.

LMAs experienced a reduction in PRAEs which included laryngospasm/
bronchospasm, desaturation, cough, pulmonary rales and pulmonary
infections. For other PRAEs such as breath apnea and fever, no sig-
nificant differences were found in the incidences between the two
groups. These results indicated that the incidences of breath apnea and
fever in children who were managed with LMAs and ETTs or other
airways were similar, and LMAs did not affect the incidences of these
PRAESs.
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This systematic review summarized 15 RCTs which involved 1577
participants. This meta-analysis demonstrated the impact of LMAs in
decreasing the incidence of PRAEs of children. The analysis supported
the conclusion that the incidence of PRAEs in children managed with
LMA was significantly decreased when compared with children re-
ceiving other airways. The significant reductions included overall
PRAEs (RR 0.52, 95% CI 0.39-0.70; P < 0.0001), major PRAEs (RR
0.47, 95% CI 0.29-0.79; P = 0.004) as well as minor PRAEs (RR 0.57,
95% CI 0.45-0.74; P < 0.0001). In addition, significant reduction of
PRAEs was also observed in children managed with LMAs when com-
pared with ETTs. Our results were in line with the observed trend of
increased PRAEs for younger children (11% increased risk per year of
younger age) identified in a previously reported large cohort study [6].
However, no significant reduction was found in breath apnea (RR 0.89,
95% CI 0.49-1.64; P = 0.71) and desaturation (RR 0.73, 95% CI
0.51-1.03; P = 0.07). These results were consistent with the results in
one study on LMAs versus other airway devices for anaesthesia in
children with upper respiratory tract infections (breath apnea: RR 0.82,
95% CI 0.41-1.65; P = 0.58) and (desaturation: RR 0.44, 95% CI
0.16-1.17; P = 0.10) [34]. There is no evidence to show LMA increased
severe anaesthesia adverse events in normal children without re-
spiratory infections. Meanwhile, LMA also did not increase the in-
cidence of any severe anaesthesia adverse events in children with pre-
operative respiratory infections. Additionally, our results and one meta-
analysis both found significant reduction in cough in children managed
with LMAs (RR 0.41, 95% CI 0.29-0.58 and RR 0.75, 95% CI
0.58-0.96). In the present analysis, we studied three PRAEs including
fever, pulmonary rales and pulmonary infections. Our results showed
significant reduction of pulmonary rales and pulmonary infections in
children managed with LMAs when compared with other airways, but
not in fever.

We compared the incidence of PRAEs in children managed with
LMAs versus ETTs, similar results were found in the reduction of in-
cidence of PRAEs in children managed with LMAs versus other airways
(Table 3). Randomized studies comparing airway devices in older
children have found in ETTs, children managed with LMAs had a lower
incidence of PRAEs [15,38], which was also found in our study. How-
ever, it is worth noting that although ETTs are associated with greater
incidences of PRAE than with LMA, invasive devices offer other benefits
which should be considered in deciding on which device to use [6,39].
Endotracheal tubes remain a useful device in the management of infant
airway and they are required in infants in whom LMAs are contra-
indicated. They provide the most secure airway with respect to as-
piration. In choosing the airway device, the treating anaesthetist has to
consider several factors including PRAEs, which are of particular im-
portance in infants [40].

This meta-analysis had several limitations. First limitation was the
inconsistency in the anaesthesia scheme or anesthetic of the studies
which we included. The anaesthesia scheme or anesthetic may affect
the outcomes or PRAEs. This is reflected in one study by de Carvalho
et al. which indicated different results of Halothane and Sevoflurane
[34]. Second, the timing of airway removal was not standardized. Many
studies did not even report on this. However, in the study by Drake-
Brockman et al., they reported the timing of ETT extubation did not
have a large impact on frequency of PRAEs, with PRAEs occurring in 15
(50%) of 30 deep anaesthesia extubations and 29 (52%) of 56 awake
extubations [34]. Third, many of our included studies were designed as
a single centre RCT with small sample size, which restricts the gen-
eralisability of the results. Multicentre trials would help to establish to
what extent the results can be generalized across different paediatric
settings worldwide. Finally, we failed to analyze the PRAEs by perio-
perative, intraoperative and postoperative groups. However, one study
[12] analyzed this and found that many PRAEs occurred more in the
intraoperative than the postoperative period. Further studies are
needed to clarify this.

The search strategy for this review was comprehensive, broad, and
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Fig. 4. Forest plot showing the comparison between LMA and other airways for children regarding the overall PRAEs.
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Fig. 5. Forest plot showing the comparison between LMA and other airways for children regarding the major PRAEs.
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Fig. 6. Forest plot showing the comparison between LMA and other airways for children regarding the minor PRAEs.
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Table 3
The pooled results of PRAEs regarding to LMAs versus ETTs.
PRAEs Pooled results Heterogeneity
RR 95% CI P value P Py, value Analytical effect model
Overall PRAEs 0.41 0.28, 0.58 < 0.00001* 83% < 0.00001 Random-effect model
Major PRAEs 0.40 0.30, 0.55 < 0.00001* 23% 0.23 Fixed-effect model
Minor PRAEs 0.48 0.35, 0.66 < 0.0001* 63% 0.004 Random-effect model
Breath apnea 0.79 0.39, 1.57 0.50 0% 0.39 Fixed-effect model
Laryngospasm/Bronchospasm 0.33 0.19, 0.56 < 0.0001* 0% 0.50 Fixed-effect model
Desaturation 0.55 0.36, 0.85 0.007* 49% 0.14 Fixed-effect model
Cough 0.39 0.26, 0.59 < 0.00001* 0% 0.89 Fixed-effect model
Fever 0.44 0.19, 1.03 0.06 0% 0.54 Fixed-effect model
Pulmonary rales 0.62 0.44, 0.87 0.006* 0% 0.40 Fixed-effect model
Pulmonary infection 0.28 0.13, 0.61 0.001* 0% 0.94 Fixed-effect model
PRAEs, Perioperative respiratory adverse events; RR, relative ratio; CI, confidence intervals.
Table 4
The subgroup analysis of PRAEs according to ASA class and sample size regarding to LMAs versus other airways.
Subgroups Pooled results Heterogeneity
RR 95% CI P value P Py, value Analytical effect model
ASA class
I-11
Overall PRAEs 0.43 0.23, 0.79 0.007 89% < 0.00001 Random-effect model
Major PRAEs 0.46 0.33, 0.65 < 0.00001 39% 0.13 Fixed-effect model
Minor PRAEs 0.51 0.29, 0.90 0.02 75% 0.001 Fixed-effect model
I-1II 0
Overall PRAEs 0.60 0.51, 0.72 < 0.00001 45% 0.14 Fixed-effect model
Major PRAEs 0.25 0.12, 0.53 0.0003 0% 0.87 Fixed-effect model
Minor PRAEs 0.65 0.55, 0.77 < 0.00001 0% 0.50 Fixed-effect model
Sample size
<100 pts
Overall PRAEs 0.45 0.26, 0.81 0.008 84% < 0.00001 Random-effect model
Major PRAEs 0.46 0.33, 0.65 < 0.00001 29% 0.20 Fixed-effect model
Minor PRAEs 0.57 0.35, 0.93 0.03 56% 0.05 Random-effect model
> 100 pts
Overall PRAEs 0.50 0.32, 0.76 0.001 87% < 0.00001 Random-effect model
Major PRAEs 0.42 0.14, 1.28 0.13 79% 0.003 Random-effect model
Minor PRAEs 0.51 0.35, 0.73 0.0002 63% 0.02 Random-effect model

PRAEs, Perioperative respiratory adverse events; RR, relative ratio; CI, confidence intervals.

systematic, with hand searching used for some references of the in-
cluded studies [26,27,34,35,41,42]. Keeping in mind considerable
heterogeneity in the study design of the included trials, especially in the
anaesthesia interventions, more studies should be designed to focus on
comparing the impact of different anaesthesia interventions. Also, fur-
ther studies with sufficient sample sizes should be performed to de-
monstrate the impact of LMAs, and to provide more clinically convin-
cing results.

Although the LMAs are not suitable for all children undergoing all
types of surgery, this study showed a clear benefit of the use of LMA
compared with ETT in a large number of children undergoing elective
surgery. The overall occurrence of PRAEs, minor and major PRAEs were
all significantly lower with the use of LMAs in children than with other
airway devices or the endotracheal tubes.
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