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The Change of Central Apnea Index after
Adenotonsillectomy in Children: A Systematic Review
and Meta-Analysis

Suttida Wijitpan, MD*?3, Archwin Tanphaichitr, MD?*, Navarat Kasemsuk, MD*?, Wish Banhiran, MD*?
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Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand; 3 Department of Otorhinolaryngology, Faculty of Medicine, Mahasarakham University,
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Background: Central sleep apnea has been reported in pediatric patients with obstructive sleep apnea (OSA). However, the effect of
adenotonsillectomy (TA) on the presentation of the central apnea index (CAI) remains unclear.

Objective: To investigate the effect of TA on CAl in children with OSA through a systematic review and meta-analysis.

Materials and Methods: A systematic search was performed to identify original studies that compare the CAI obtained before and after TA
from polysomnography (PSG) in children under 18 years of age. Non-original studies and full papers that were not available were excluded. Only
relevant data were pooled for meta-analysis.

Results: Eleven studies with 689 participants were included. The mean age was 5.6+3.0 years and the mean BMI was 21.0+10.6 kg per m?. Post-TA
CAI decreased significantly from pre-TA CAI, with a mean difference (MD) of 0.70 events per hour (95% CI 0.25 to 1.15), especially in the non-
Down syndrome subgroup with a MD of 0.75 events per hour (95% CI 0.24 to 1.26). Other parameters, including the apnea-hypopnea index and
oxygen saturation, were also significantly improved after TA. However, there was no significant difference in CAl reduction between the subgroups
of patients with and without TA, and those with and without obesity.

Conclusion: This meta-analysis revealed that pediatric patients with OSA who underwent TA had a significant reduction in CAl, particularly in
patients without Down syndrome. The present study suggested that CAI should be considered an important PSG parameter in post-TA patients.

A further well-controlled and long-term study considering the impact of pediatric OSA surgery on CAl is needed.
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Obstructive sleep apnea (OSA), one of the most
unfavorable conditions on the spectrum of sleep
problems, can affect 2% to 4% of children!-?. Its
common clinical manifestations in pediatric patients
include repetitive snoring, restless sleep, excessive
daytime drowsiness, neurobehavioral abnormalities
during the day, and mood disorders®. If OSA was
undiagnosed or mistreated, there is a higher risk of
developmental problems, neurocognitive effects, and
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cardiovascular complications®7.

According to the American Academy of Sleep
Medicine (AASM) scoring guidelines, a central
apnea in children is defined as the absence of chest
or abdominal movement coupled with a decrease in
airflow of at least 90% from the pre-event baseline,
lasting more than 20 seconds or at least the duration
of two breaths during baseline breathing, associated
with an arousal, or at least 3% oxygen desaturation®.
An average number of central apnea per hour of sleep
is reported as a central apnea index (CAI). According
to normative polysomnography (PSG) values using
AASM standards, a CAI of a healthy child should
be less than 0.4 events per hour®'). Underlying
medical disorders, including brain defects such as
Chiari malformation, Prader-Willi syndrome, Down
syndrome, gastroesophageal reflux disease (GERD),
obesity, and hypothyroidism, can be linked to this
condition. However, CAI is frequently found to be
higher in pediatric patients with OSA compared to
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healthy children>!» as shown by its prevalence
of 14.9% to 16.9% using criteria of CAI of one or
more event per hour"*'> and prevalence of 3.3% to
5.4% using criteria of CAI of five or more events per
hour19, During obstructive events, the hypercapnia
and the hypoxemia trigger arousals. These arousals
lead to hyperventilation, which drives CO: levels
below the apneic threshold, resulting in central
apnea'™'®. This process is exacerbated by a high
loop gain, which is observed in children with OSA!?.

Adenotonsillectomy (TA) is considered the
first-line treatment of OSA in children. Post-TA,
the decrease in central apnea occurs due to reduced
airway obstruction, fewer arousals, and normalization
of ventilatory control mechanisms®”. However, the
change in CAI following TA has been inconsistent
and uncertain. Therefore, the objective of the present
study was to determine the effect of TA on CAI in
children with OSA.

Materials and Methods

This systematic review and meta-analysis
were registered in PROSPERO on November 17,
2021, with registration number CRD42021285541.
Using the registration number 068/2565, the Siriraj
Institutional Review Board authorized the exemption.
The following protocol had been written according to
the Preferred Reporting Item for Systematic Review
and Meta-analyses (PRISMA) and Meta-analyses of
Observational Studies in Epidemiology (MOOSE)
guidelines®@!2?),

Eligibility criteria

The inclusion criteria for the present study
were randomized controlled trials, cohort studies,
retrospective studies, and case series that evaluated
the effectiveness of adenoidectomy, tonsillectomy, or
TA in children under the age of 18 years and reported
relevant data on pre- and post-operative CAI from
PSG. Included studies were restricted to the English
language. Exclusion criteria were non-original studies
such as review and letter to editors, and studies that
full paper were not available.

Search strategy

A systematic search was done using OVID
Medline, EMBASE database, and manual biblio-
graphic search, including grey literature. The
following PICO elements were used in the search
strategy for the present study, children with OSA
for patient, TA for intervention, preoperative and
postoperative for comparation, and CAI for outcome.
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The search terms were “Sleep apnea”, “Central sleep
apnea”, “Obstructive sleep apnea”, “Adenoidectomy”,
“Tonsillectomy” and “Adenotonsillectomy” as
keywords. The last search was performed on June 11,
2023. Duplicated records were removed.

Study selection and data extraction

The title and abstract screening were performed
by two independent reviewers (SW, NK) who then
decided which studies to include. The full text articles
of relevant reports were reviewed according to the
eligibility criteria by two independent reviewers
(SW, NK). The final decision on study inclusion
was made and disagreements were resolved by the
third reviewer (AT). The data collection was then
performed. The following characteristics of the
included studies were extracted, year, nation, number
of participants, mean age, gender, body mass index
(BMI), comorbidities, tonsil or adenoid size, and
complications. The preoperative and postoperative
PSG parameters, including the apnea-hypopnea
index (AHI), CAI, minimum oxygen saturation
(minSp0O2), mean oxygen saturation (meanSpO:2),
oxygen desaturation index (ODI), arousal index
(Al), and duration of each sleep stage, were also
retrieved. If there was insufficient information from
the publications, the corresponding authors of each
article were contacted for more data.

Assessment of risk of bias

The quality of the included studies was assessed
by two independent reviewers (SW, NK). The risk
of bias in retrospective study, cohort study, and
case series was assessed according to the Risk of
Bias Assessment Tool for Nonrandomized Studies
(RoBANY) in six domains, which were selection
of participants, confounding variable, intervention
or exposure measurement, blinding of outcome
assessment, incomplete outcome data, and selective
outcome reporting®?. Each domain was categorized
as low, high, or unclear risk. Randomized control
trials (RCT) were evaluated using the Cochrane risk-
of-bias tool for randomized trials (RoB tool) in six
domains, which were random sequence generation,
allocation concealment, blinding of participants
and personnel, blinding of outcome assessment,
incomplete outcome data, and selective reporting®?.
Disagreements were resolved by the third reviewer
(AT).

Data synthesis
For the meta-analysis, data were combined.
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Figure 1. Flow diagram for study retrieval and selection.

The effect size of the continuous outcome data was
reported as the mean difference (MD) or standard
mean difference (SMD) with standard deviation (SD)
and a 95% confidence interval (CI). In the absence of
SD, the Cochrane Handbook for Systematic Reviews
of Interventions recommended calculating standard
errors, confidence intervals, t-values, and p-values®.
Review Manager version 5.4 (the Nordic Cochrane
Centre, the Cochrane Collaboration, Copenhagen,
Denmark, 2020) was used for the statistical analysis.
A random-effects model was applied. The Cochrane
Q test and the I? statistic were used as measures of
heterogeneity. An I? was interpreted with 0% to 40%
as may not be important, 30% to 60% to represent
moderate heterogeneity, 50% to 90% to represent
substantial heterogeneity, and 90% to 100% for
considerable heterogeneity. Subgroup analysis was
performed to assess the potential effect of related
factors such as syndrome and obesity. Publication
bias was reported by funnel plot. Sensitivity analysis
was performed to ensure that the effects were still
significant.

Results

Study selection
The search results revealed 7,484 studies from
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Ovid Medline with 2,825, EMBASE with 4,659, and
Manual search with 0. After 1,617 duplicates were
eliminated, 5,867 studies’ titles and abstracts were
checked, and 56 studies had their full texts retrieved.
For the following reasons, the remaining 45 articles
were eliminated from the final analysis, lingual
tonsillectomy procedure, lack of central apnea data,
complete text not available, lack of postoperative
PSG, and non-original studies. Thus, the final
analysis included 11 studies for both qualitative and
quantitative analysis. The overall agreement rate of
the reviewers was 96% (Cohen’s kappa correlation:
0.88). The study retrieval and selection process are
illustrated in Figure 1.

Characteristics of the studies and participants

Six hundred eighty-nine participants from
the eleven selected studies were included, each
study sample ranging from 20 to 242 participants.
The mean BMI was 21.0+10.6 kg per m?, and
the mean age was 5.643.0 years, with a range of
2.7 to 13.5 years. Detailed characteristics of the
studies and participants are presented in Table 1.
The included studies were published between
2008 and 2021. The studies were conducted in the
United State*!526-2® Japan®?, Belgium©?, Brazil®",
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Figure 2. Risk of bias summary of the included studies. (a) non-randomized studies, (b) randomized studies.

Spain®, Germany®©?, and Sweden®. There were six
retrospective studies!*!428-3D_two prospective cohort
studies®”3?, two case series'*?®, and one randomized
control trial®®. The postoperative evaluation of
PSG ranged from 1 day to 108 months. According
to the variations in CAI mean, funnel plots for
the standard errors were produced. The result of
the funnel plot’s symmetry was done. Sensitivity
analysis was performed considering the follow-up
period on CAI, and the result remained unchanged.
Subgroup analysis was performed in two subgroups
of comorbidities: Down syndrome and obese patients.
There was not enough data on other comorbidities
such as ODI, Al, duration of each sleep stage, tonsil or
adenoid size, and complication after TA for analysis.

Assessment of risk of bias

Assessments of risk of bias in included studies
are presented in Figure 2. Ten non-randomized studies
were evaluated using ROBANS. A low risk of bias
was present in inadequate outcome data and selective
outcome reporting. A high risk of bias was present in
the participant selection, confounding variable, and
intervention measurement domains, whereas the risk
of bias in the blinding of the outcome assessment
domain was unclear. Using the RoB tool, an RCT
was evaluated and found to have a low risk of bias
in the six domains.
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Comparison I: pre-TA versus post-TA

Outcome 1. CAI

Eleven studies evaluated CAI at pre-and post-
TA(3-152633) The number of patients for the outcome
was 689. The meta-analysis revealed that the CAI
after TA was statistically significantly lower than
before TA for 0.70 events per hour (95% CI 0.25 to
1.15, p<0.002). There was substantial heterogeneity
(I>=81%). The forest plot is shown in Figure 3.

1) CAI subgroup analysis: Down syndrome
versus non-Down syndrome: A subgroup analysis
was performed to compare Down syndrome versus
non-Down syndrome. The meta-analysis revealed
that the post-TA CAI was lower than the pre-TA
CAI, with no statistically significant differences in
the subgroup of patients with Down syndrome with
MD at 0.14 events per hour (95% CI —0.32 to 0.60,
p=0.55). However, CAI in post-TA was significantly
decreased from pre-TA in the subgroup without Down
syndrome with MD at 0.75 events per hour (95%
CI 0.24 to 1.26, p=0.004). However, there was no
significant difference between both groups (p=0.08).
The forest plot is shown in Figure 4.

2) CAI subgroup analysis: obese versus non-
obese group: A subgroup analysis was performed
to compare obese versus non-obese groups. The
meta-analysis showed that CAI after TA decreased
from pre-TA in both groups. However, there were no
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Pre-TA Post-TA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Arima 2019 1.35 1.73 242 0.83 1.73 242 29.3% 0.52[0.21, 0.83] -
Baldassari 2012 39 29 15 1.9 438 15 0.3% 2.00 [-0.84, 4.84]
Boudewyns 2016 2.2 1.62 41 1.3 1.39 41 6.5%  0.90 [0.25, 1.55] —
Daracha 2017 1.33 1.81 27 1.99 3.53 27 1.2% -0.66 [-2.16, 0.84] —_—
De A 2017 2:3 52 20 0.7 1 20 0.5% 1.60 [-0.72, 3.92] N
De la chaux 2008 0.3 0.8 20 0.3 0.6 20 14.5% 0.00 [-0.44, 0.44]) =
Delrio 2019 2.63 0.87 66 1.26 1.35 66 18.6%  1.37[0.98, 1.76] -
Fehrm 2020 1.7 16 24 1:2 3.55 24 1.1% 0.50 [-1.06, 2.06] —
Ingram 2017 1.5 1.9 75 14 1.7 75 8.4% 0.10 [-0.48, 0.68] T
Judd 2021 2.1 2.23 123 0.42 0.82 123 15.8% 1.68 [1.26, 2.10] = &
Thottam 2015 0.8 2.08 36 0.3 1.65 36 3.7% 0.50[-0.37, 1.37] S il
Total (95% CI) 689 689 100.0% 0.77 [0.60, 0.94] ¢
Heterogeneity: Chi> = 52.18, df = 10 (P < 0.00001); I* = 81% _94 _52 ) é é

Test for overall effect: Z = 9.05 (P < 0.00001)

Favours [Pre-TA] Favours [Post-TA]

Figure 3. Forest plot of change in central apnea index after adenotonsillectomy.

TA=adenotonsillectomy; CAl=central apnea index; C=confidence interval

Pre-TA Post-TA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.2.2 Down syndrome
Daracha 2017 1.33 1.81 27 199 3.53 27 5.4% -0.66 [-2.16, 0.84]
Ingram 2017 1.5 19 25 1.4 1.7 75 13.7% 0.10[-0.48, 0.68] —p—
Thottam 2015 0.8 2.08 36 0.3 1.65 36 10.2% 0.50[-0.37, 1.37] S
Subtotal (95% CI) 138 138 29.3% 0.14 [-0.32, 0.60] ’
Heterogeneity: Tau? = 0.00; Chi? = 1.78, df = 2 (P = 0.41); I = 0%
Test for overall effect: Z = 0.60 (P = 0.55)
1.2.3 non-Down syndrome
Arima 2019 1.35 1.73 242 0.83 1.73 242 16.9% 0.52 [0.21, 0.83] ——
Baldassari 2012 3.9 29 15 1.9 438 15 1.9%  2.00[-0.84, 4.84] >
Boudewyns 2016 2.2 1.62 41 1.3 1.39 41  12.7% 0.90 [0.25, 1.55] —_—
De A 2017 213 52 20 0.7 1 20 2.7%  1.60[-0.72, 3.92] >
De la chaux 2008 0.3 0.8 20 0.3 0.6 20 15.4% 0.00 [-0.44, 0.44] —_—
Delrio 2019 2.63 0.87 66 1.26 1.35 66 16.0% 1.37[0.98, 1.76] I —
Fehrm 2020 L7 16 24 1.2 3.55 24 5.1%  0.50[-1.06, 2.06]
Subtotal (95% CI) 428 428 70.7% 0.75 [0.24, 1.26] i
Heterogeneity: Tau? = 0.26; Chi? = 24.38, df = 6 (P = 0.0004); I> = 75%
Test for overall effect: Z = 2.88 (P = 0.004)
Total (95% CI) 566 566 100.0% 0.56 [0.14, 0.97] e
Heterogeneity: Tau? = 0.24; Chi? = 30.76, df = 9 (P = 0.0003); I> = 71% t -:1 ) é

Test for overall effect: Z = 2.64 (P = 0.008)
Test for subgroup differences: Chi? = 3.05, df = 1 (P = 0.08), I> = 67.2%

-2 0
Favours [Pre-TA] Favours [Post-TA]

Figure 4. Forest plot of change in central apnea index after adenotonsillectomy in Down syndrome and non-Down syndrome subgroup analysis.

TA=adenotonsillectomy; CAl=central apnea index; CI=confidence interval

significant differences (p=0.35) between obese with
MD at 1.6 (95% CI —0.72 to 3.92) and non-obese
group with MD at 0.42 (95% CI —0.46 to 1.30).

Outcome 2. AHI

Nine studies with 599 patients evaluated AHI
both before and after TA(#4152632 The meta-analysis
showed that AHI after TA decreased significantly
from before TA for 12.57 events per hour (95%
CI, 8.50 to 16.64; P <0.001). There was substantial
heterogeneity (1>=84%). The forest plot is shown in
Figure 5a.

Outcome 3. minSpO0,

Eight studies with 584 participants evaluated
minSpO: before and after TA for the outcome!! 4242723,
The meta-analysis showed that minSpO- after TA
increased significantly from pre-TA for 6.46% (95%
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CI -9.16 to —3.76, p<0.001). There was substantial
heterogeneity (I>=87%). The forest plot is shown in
Figure 5b.

Outcome 4. meanSpO,

Five studies with 393 patients evaluated
meanSpO: at before and after TA for the
outcome!'>?#3032 The meta-analysis showed that
the meanSpO: after TA increased significantly from
pre-TA by 1.31% (95% CI -2.16 to —0.46, p=0.003).
There was substantial heterogeneity (I1>=78%). The
forest plot is shown in Figure Sc.

Comparison II: TA versus no surgery

Outcome 1. CAI change from baseline

Two studies evaluated CAI changes between
participants who underwent TA and those who did
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Pre-TA Post-TA Mean Difference Mean Difference
(a) Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Rand: 95% CI 1V, d 95% CI
Arima 2019 24.06 19.53 242 3.28 3.69 242 14.3% 20.78[18.28, 23.28] —
Baldassari 2012 22.8 16.63 15 5.4 5.25 15 8.8% 17.40 [8.57, 26.23]
Boudewyns 2016 10.9 12.54 41 1.2 1.62 41 13.3% 9.70 [5.83, 13.57] —
Daracha 2017 146 11.8 27 13.6 16.7 27 9.8% 1.00 [-6.71, 8.71] —_—
De A 2017 29.4 234 20 27.6 345 20 3.7% 1.80[-16.47, 20.07]
De la chaux 2008 14.9 8.7 20 1.1 1.6 20 13.3% 13.80[9.92, 17.68] —
Ingram 2017 21.3 19.8 75 8.1 8.1 75 12.4% 13.20 [8.36, 18.04] —
Judd 2021 21.32 17.85 123 3.81 4.27 123 13.8% 17.51[14.27, 20.75] —_—
Thottam 2015 10.4 14.6 36 3.5 14.75 36 10.6%  6.90[0.12, 13.68] %
Total (95% CI) 599 599 100.0% 12.57 [8.50, 16.64] P
Heterogeneity: Tau? = 28.64; Chi? = 50.88, df = 8 (P < 0.00001); I* = 84% _250 —]=.0 150 250
Test for overall effect: Z = 6.05 (P < 0.00001) Favours [Pre-TA] Favours [Post-TA]
Pre-TA Post-TA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight \'A d 95% ClI 1V, Rand 95% CI
(b)  Tarimaz019 825 9.3 242 89.62 4.57 242 15.9%  -7.12[-8.43, -5.81] -
Boudewyns 2016 86.6 6 41 91 3.08 41  15.0% -4.40 [-6.46, -2.34] ==
Daracha 2017 75 19 27 83 7 27 7.1% -8.00 [-15.64, -0.36]
De A 2017 80.1 79 20 82 87 20 10.3% -1.90 [-7.05, 3.25] — T
De la chaux 2008 70 o G 20 ‘9152 3.5 20 10.4% -19.50 [-24.60, -14.40] —_—
Ingram 2017 78.6 7.4 75 813 5.1 75 15.1% -2.70 [-4.73, -0.67] -
Judd 2021 80 11.54 123 88.5 7.69 123 14.5% -8.50 [-10.95, -6.05] —
Thottam 2015 86 10.25 36 88 8.25 36 11.6% -2.00 [-6.30, 2.30] =
Total (95% CI) 584 584 100.0% -6.46 [-9.16, -3.76] <@
Heterogeneity: Tau? = 11.53; Chi? = 52.16, df = 7 (P < 0.00001); I> = 87% _250 _]5.0 S 150 250
Test for overall effect: Z = 4.68 (P < 0.00001) Favours [Post-TA] Favours [Pre-TA]
Pre-TA Post-TA Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Rand 95% CI 1V, Rand 95% ClI
(C) Arima 2019 96.13 6.27 242 97.15 1.31 242 24.4% -1.02 [-1.83, -0.21] —_—
Baldassari 2012 72 16.25 15 86 8.25 15 0.8% -14.00 [-23.22,-4.78] ¢
Boudewyns 2016 96.9 1.15 41 97.4 0.85 41  28.9% -0.50 [-0.94, -0.06] —
De la chaux 2008 94.9 1.8 20 97.1 1.9 20  19.9% -2.20 [-3.35, -1.05] —_—
Ingram 2017 92.4 2.6 75 93.8 1.6 75 25.9% -1.40 [-2.09, -0.71] I
Total (95% CI) 393 393 100.0% -1.31[-2.16, -0.46] —l
Heterogeneity: Tau? = 0.60; Chi? = 17.96, df = 4 (P = 0.001); I = 78% _32 _51 )

Test for overall effect: Z = 3.02 (P = 0.003)

Favours [Post-TA] Favours [Pre-TA]

Figure 5. Forest plot of change in polysomnographic parameters after adenotonsillectomy. (a) apnea-hypopnea index, (b) minimum

oxygen saturation, (c) mean oxygen saturation.

TA=adenotonsillectomy; CAl=central apnea index; CI=confidence interval

not undergo surgery*3?. Although the TA group
had higher CAI changes than the non-surgery group,
there were no significant differences with MD at
—3.9 events per hour (95% CI—1.15 t0 0.37, p=0.32).

Outcome 2. Postoperative CAI

Two studies compared children with OSA
received TA with those who did not, to assess the
postoperative CAI33%, There was no significant
difference in postoperative CAI between both
groups with MD at —4.7 events per hour (95% CI
—-1.10 to 0.16, p=0.15).

Discussion

To the authors’ knowledge, the present study
is the first systematic review and meta-analysis to
evaluate the effect of TA on the change in CAI in
children with OSA. Numerous studies have looked
at this problem as a secondary outcome, however,
their findings are inconclusive. The present study
results showed that CAI was significantly reduced in
pediatric OSA who received TA. However, this was
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not shown in Down syndrome. CAI reduction did
not show significant differences between the obese
versus non-obese subgroup (p=0.35). The present
study suggests that those without Down syndrome
may experience more benefits of TA for the decrease
in CAIL The findings of the present study were also
consistent with the previous meta-analysis, which
found that TA improved several sleep parameters in
children with OSA, including AHI, meanSpO-, and
minSpO0,©3Y,

Physiological CSA commonly occurs during
normal sleep, in various contexts, such as the onset
of sleep and post-arousal. Most central apneas in
healthy children are not scored in sleep studies®®.
However, central apneas lasting more than 20 seconds
can impact oxygenation and heart rate similarly to
obstructive events®>3%, After obstructive episodes,
arousal and hypercapnia may lead to hyperventilation
and subsequent central apnea. Treatment of OSA
with TA significantly reduces obstructive events
and related central apneas, as seen in a study where
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62% of patients with CAI of five or more events
per hour had their CAI drop to less than one event
per hour post-TAU429. Therefore, prior to further
investigation into the origin of CSA, the treatment
of children who have both OSA and CSA should
focus on obstructive disorders®”. According to the
study, CAI decreased by a statistically significant
0.70 events per hour in pediatric OSA patients who
had TA, but the clinical importance of this reduction
was unclear. Additionally, the study did not find a
significant difference in CAI changes between TA
recipients and non-recipients, due to the limited
number of participants.

Children with Down syndrome often experience
a variety of neurogenetic problems, increasing the
risk of CSA and hypoventilation. Patients with Down
syndrome and adenotonsillar hypertrophy can share
an OSA and CSA pathophysiological mechanism©@.
TA is the first-line treatment for children with OSA
that could reduce AHI by up to 51% in those with
Down syndrome®”. The present study result did
not show a significant reduction in CAI with MD
of 0.14 event per hour, after TA in Down syndrome.
This may indicate that TA can only treat obstructive
upper airway diseases, but not treat other conditions,
including neuromuscular problems.

Obesity often increases the prevalence of
obstructive apnea and central apnea associated with
severe desaturation®®*?. This could be explained
by factors such as decreased intrathoracic volume,
resulting in fewer oxygen reserves“?, altered
ventilatory response to hypoxia and hypercapnia,
hypoventilation caused by leptin resistance“”, and
central apnea, followed by narrowing or collapse of
the upper airway“**. The previous meta-analysis
showed that TA can improve AHI without complete
resolution of OSA in obese children®?. Neither the
obese nor the non-obese groups in the present study
had a statistically significant increase in CAI from
pre-TA to post-TA. However, this comparison only
covered a small number of individuals.

There were limitations to the present study.
First, the majority of the included studies were
observational studies with higher or uncertain risks
of bias and lower levels of evidence. Second, there
was high heterogeneity in all comparisons, including
the postoperative PSG follow-up time that varied
between studies. This can compromise the reliability
of pooled results and hinder clear conclusions.
Finally, there is a limitation in comparing the data
concerning the CAI change after TA due to its small
sample size. More long-term and well-controlled

] Med Assoc Thai | Volume 108 No.3 | MARCH 2025

studies considering CAI in post-TA pediatric OSA
are recommended.

Conclusion

The present meta-analysis revealed that pediatric
patients with OSA who underwent TA had a
significant reduction in CAlI, particularly in patients
without Down syndrome. The study suggests that CAI
should be considered an important PSG parameter in
post-TA patients. A further well-controlled and long-
term study is recommended considering the impact
of pediatric OSA surgery on CAI
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