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Abstract

Purpose To investigate threshold values for obstructive apnea—hypopnea index (OAHI) and nadir oxygen saturation (NspO,)
in children with severe obstructive sleep apnea (OSA) to identify children most appropriate for preoperative echocardiography.
Methods A multi-institutional retrospective chart review was performed on children who underwent echocardiography and
polysomnogram within a year. Children with severe OSA as defined by OAHI> 10 or NspO, < 80% were included. Receiver
operator curves and Youden’s J index were used to assess the discriminatory ability and threshold values of OAHI and NspO,
for right heart strain (RHS) on echocardiography.

Results A total of 173 prepubertal (< 10 years) children and 71 postpubertal (> 10 years) children of age were included.
RHS was seen in 9 (5%) prepubertal children and 4 (6%) postpubertal children. In prepubertal children, OAHI and NspO,
were poor predictors of RHS (area under the curve [AUC] 0.53 [95%CI 0.45-0.61], p=0.748; AUC 0.56 [95%CI 0.48-0.64],
p=0.609). In postpubertal children, threshold values of 55 events/hour and 69% were strong predictors for RHS (AUC 0.88
[95%CI1 0.78-0.95], p <0.001; AUC 0.92 [95%CI 0.83-0.97], p < 0.001).

Conclusion In children with severe OSA, evidence of RHS is low. Postpubertal children with OAHI> 55 and NspO, < 69%
appear most appropriate for echocardiography. Clinicians should weigh the risks and benefits of preoperative echocardiog-
raphy for each child with these threshold values in mind.
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Introduction

In the pediatric population, obstructive sleep apnea (OSA)
prevalence ranges from 1.2 to 5.7% [1]. Early detection and
treatment of OSA are imperative, as untreated OSA can lead
to systemic inflammation, cardiovascular disease, metabolic
disorder, and neurocognitive and behavioral issues [2]. Poly-
somnography is currently the gold standard for diagnosing
OSA because clinical history and physical examination
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alone are neither sensitive nor specific enough to differenti-
ate OSA from primary snoring [1]. On polysomnogram, the
obstructive apnea—hypopnea index (OAHI) and nadir oxygen
saturation (NspO,) are the most commonly used parameters
in assessing the severity of OSA [2].

Adenotonsillectomy is one effective treatment for OSA in
children [1]. Although commonly performed, adenotonsil-
lectomy is associated with certain risks from general anes-
thesia, pain, dehydration, bleeding, and acute airway and res-
piratory compromise during the perioperative period [1]. An
increased risk of postoperative post-obstructive pulmonary
edema, arrhythmia, and other cardiac events is seen in patients
younger than 3 years of age or those with comorbidities, such
as severe OSA, failure-to-thrive, obesity, craniofacial abnor-
mality, neuromuscular disorder, or current respiratory infection
[1-3]. Moreover, it has been highlighted that cardiac abnor-
malities and pulmonary hypertension are significant factors for
developing postoperative pulmonary edema and respiratory
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compromise [4]. Because of these risks, it is best practice for
surgeons to attempt to identify which children are at the high-
est risk of perioperative cardiopulmonary complications. Using
polysomnogram and echocardiogram findings, multiple studies
have investigated the relationship between OSA and periopera-
tive cardiopulmonary complications [3, 5—13]. Some of these
studies suggest obtaining an echocardiogram as part of the rou-
tine preoperative evaluation for some children. Since findings
on echocardiograms such as pulmonary hypertension and right
heart strain (RHS) are associated with OSA and are known risk
factors for perioperative complications in children, preoperative
echocardiography is often performed to identify patients with
these conditions [7, 8]. The American Heart Association and
American Thoracic Society have advocated for preoperative
echocardiograms in children with severe OSA or cardiometa-
bolic risk factors to identify cardiac abnormalities that would
increase the risk of perioperative complications [14].

However, more recent retrospective reviews have high-
lighted that polysomnogram variables are inconsistent predic-
tors of cardiac abnormalities on preoperative echocardiography
[9-13]. Additionally, some studies have suggested that abnor-
mal echocardiography findings might not adequately predict
perioperative cardiovascular and respiratory complications after
adenotonsillectomy [3, 9, 13]. A recent systematic review ana-
lyzing all studies on preoperative echocardiography could not
draw any conclusions regarding their utility secondary to the
heterogeneous published data and inconsistent results [15]. It is
challenging for practitioners to determine which children with
OSA should undergo a preoperative echocardiogram, poten-
tially resulting in unnecessary imaging studies and delays in
treatment.

Therefore, the objective of this study aimed to compare pol-
ysomnogram variables between patients who showed evidence
of RHS to patients who did not have RHS on echocardiogram.
The primary aim of this study was to establish threshold values
for OAHI and NspO, that could help clinicians decide when to
obtain a preoperative echocardiogram for children with severe
OSA. We hypothesized that children with increasing severity
of severe OSA were more likely to have RHS, meaning thresh-
old values could be identified to aid clinicians on the proper
time to order a preoperative echocardiogram. Furthermore,
we hypothesized that OAHI and NspO, would be more robust
predictors in older children as they have had more time to
develop RHS compared to younger children.

Methods
Patient selection
The Institutional Review Boards at Augusta University and

Medical University of South Carolina (MUSC) approved this
retrospective chart review. From 2001 to 2021, all pediatric
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patients from O to 18 years old who underwent echocardio-
gram and polysomnography studies within a year of each
other were reviewed. There were no criteria describing
which study had to be performed first chronologically. The
two chronologically closest studies were recorded if a patient
had more than one echocardiogram or polysomnogram
within a year. Patients with OAHI > 10 or NspO, < 80%
were included in this study. Patients with congenital heart
disease, ventilator dependence, and/or tracheostomy were
excluded from the study. Patients were divided into the sub-
groups of prepuberal (< 10 years of age) and postpubertal
(=10 years of age). As a large study found that the mean
age of 10 years was when children begin puberty [16], we
felt this was an appropriate division to reduce heterogeneity
among our cohort.

Polysomnogram

Polysomnogram data were obtained from the patient’s medi-
cal records. Demographic variables were extracted from the
polysomnogram report, including age, gender, and body
mass index (BMI). All polysomnograms were performed
overnight. Continuous nocturnal audio-visual recording
was performed using frontal, central, and occipital electro-
encephalograms (EEG), bilateral electrooculograms (EOG),
submentalis and anterior tibialis electromyography (EMG),
nasal and oral pressure flow transducer, electrocardiography
(ECG), pulse oximeter, end-tidal carbon dioxide, and induct-
ance plethysmography for thoracic and abdominal move-
ments. The polysomnogram-specific variables extracted
included OAHI, central apnea index (CAI), NspO,, mean
SpO,, and total sleep time. Diagnostic and split study poly-
somnogram data were included in this study. For split study
polysomnograms, only data from the diagnostic portion of
the study was included. A polysomnogram was excluded
if the polysomnogram was only a titration study without a
diagnostic portion.

Furthermore, a polysomnogram was also excluded if a
patient discontinued the study early or did not have enough
total sleep time for the sleep medicine physician to define
any variables. For this study, polysomnogram respiratory
events were defined using the AASM Manual for the Scoring
of Sleep and Associated Events [17]. An obstructive apnea
event was defined as at least a 90% reduction of airflow in
the presence of continued respiratory effort lasting at least
two respiratory cycles. An obstructive hypopnea event was
defined as at least a 30% airflow decrease lasting at least
two respiratory cycles and was associated with a 3% oxy-
gen desaturation or arousal [17]. OAHI was calculated as
the sum of the number of obstructive apnea and obstructive
hypopnea events per hour [17]. NspO, was defined as the
lower oxygen saturation percent across total sleep time [18].
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Echocardiogram

Echocardiogram variables were also collected from the
patient’s medical records. Evidence of RHS included direct
documentation of pulmonary hypertension, right ventricular
hypertension, right ventricular hypertrophy, right ventricular
dilation, or right ventricular systolic pressure (RVSP) greater
than 40 mmHg [19]. Only transthoracic echocardiograms
were included. As transesophageal echocardiograms are
typically reserved for children with significant cardiac dis-
ease rather than routine preoperative screening, transesopha-
geal echocardiograms were excluded [20]. In addition, if the
interpreting physician documented that the patient did not
cooperate enough to determine the cardiac function, specifi-
cally the right ventricle, echocardiogram was excluded. Most
patients received echocardiograms to “assess cardiac form
and function” after being diagnosed with severe OSA, but
other reasons included hearing a murmur on physical exam,
changes on electrocardiogram (ECG), shortness of breath,
and exercise intolerance. There were no standard criteria for
when an echocardiogram should be ordered in this patient
population, but it was based on clinical decision-making by
each provider.

Statistical analysis

Data were analyzed using SPSS 27.0 (IBM Corporation,
Armonk, NY, USA) and MedCalc 20.011 (MedCalc Soft-
ware, Belgium). Categorical variables were presented as fre-
quency (N) and percentage (%), and continuous variables
were presented as mean + standard deviation or as median
and interquartile range (IQR 25%—75") where appropriate.
All continuous variables were assessed for normality by
the Kolmogorov—Smirnov test. Comparisons of nominal
variables were performed using chi-square or Fisher’s exact
test. As appropriate, comparisons of continuous variables
between two groups were analyzed using an independent
t-test or a Mann—Whitney U test. For the polysomnographic
variables of OAHI and NspO,, the area under the receiver
operator curve (AUC) was calculated to assess their dis-
criminatory ability for RHS on echocardiogram. The max
Youden J index (Sensitivity + Specificity — 1) was used to
determine the threshold that would be the most optimal in
predicting RHS [21]. A p-value of less than 0.05 was consid-
ered statistically significant for all statistical tests.

Results
Patient characteristics

A total of 244 patients were included in the analysis, with
67 from Augusta University and 177 from MUSC. Included

patients had a median age of 4.8 years (2.0-11.7) and a BMI
of 16.2 kg/m2 (13.9-22.8) (Table 1). More patients were
male (N=145, 59%). On polysomnogram, OAHI was 25.0
events/hour (14.3-50.0), and NspO, was 74.0% (66.0-81.8).
A total of 13 patients (5%) exhibited RHS on echocardio-
gram. The most common causes of RHS were right ventricu-
lar dilation (46%), right ventricular hypertrophy (39%), and
pulmonary hypertension (30.8%). Most patients underwent
adenotonsillectomy (N=152, 62%), and a small minority
underwent other sleep surgeries (N=15, 6%). The other
sleep surgeries were either performed without adenotonsil-
lectomy or either before, during, or after adenotonsillectomy.
In 51 (21%) patients, chronic lung disease was seen, with
asthma most common (N=34, 14%).

Table 1 Demographics and clinical characteristics of children with
severe OSA (N=244)

Characteristic N (%) or median [IQR]
Age at PSG, year 4.8 [2.0-11.7]
Sex

Female 99 (41)

Male 145 (59)

BMI at PSG, kg/m?
Polysomnogram variables

16.2 [13.9-22.8]

Total sleep time, minutes

OAHLI, events/hour

Nadir SpO,, %

Mean SpO,, %
Echocardiogram variables

444.5 [377.9-493.5]
25.0 [14.3-50.0]
74.0 [66.0-81.8]
95.0 [93.0-97.0]

RHS' 13 (5)
Pulmonary hypertension 4 (31)
Right ventricular hypertrophy 539
Right ventricular hypertension 1(8)
Right ventricular dilation 6 (46)
Right ventricular systolic pres- 3(23)
sure >40 mmHg

Sleep surgeries 154 (67)
Adenotonsillectomy 152 (62)
Other* 15 (6)

Chronic lung disease 51(21)

Asthma 34 (14)

Restrictive lung disease 1(0.4)

Tracheomalacia/bronchomalacia 3(1)

Cystic fibrosis 0(0.0)

Bronchopulmonary dysplasia 6(3)

Other 11(5)

N=number of patients; /QR, interquartile range; PSG, polysomno-
gram; OAHI, apnea—hypopnea index; SpO,, oxygen saturation

TPatients could have more than one reason for RHS

*Other sleep surgeries=supraglottoplasty, mandibular distraction
osteogenesis, uvulopalatopharyngoplasty, and inferior turbinate
reduction
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Right heart strain in prepubertal children

A total of 173 patients were less than 10 years of age at
their polysomnogram, with 164 children (95%) showing
no evidence of RHS and 9 children (5%) having RHS on
echocardiography (Table 2). No statistical differences were
seen in age, sex, and BMI between these two groups. Com-
paring children with RHS to children without RHS, no sta-
tistical significance was seen for OAHI (27.0 events/hour
[13.3-35.3] vs. 24.0 events/hour [14.0-45.0], p=0.753)
nor NspO, (81.0% [57.0-84.0] vs. 73.0% [64.0-81.0],
p=0.540). No differences were appreciated in total sleep
time or mean SpO,.

Right heart strain in postpubertal children

Of 71 patients who were 10 years of age or older at their
polysomnogram, 67 children (94%) did not have RHS,
and 4 children (6%) did have RHS on echocardiogra-
phy (Table 2). When comparing these two groups, no
statistical differences were seen in age, sex, and BMI.
Children with RHS had an elevated OAHI (88.3 events/
hour [62.9-146.0] vs. 30.0 events/hour [17.0-60.0],
p=0.007) and lower NspO, (45.0% [27.8-66.8] vs.
77.0% [69.0-83.0], p=0.002) when compared to chil-
dren without RHS. Mean SpO, was also lower in children
with RHS (77.0% [54.3-90.0] vs. 95.0% [91.8-97.0],
p=0.002), but no statistical differences were seen in
total sleep time.

Threshold values for right heart strain
in prepubertal children

The AUC for OAHI in predicting RHS was poor and non-
significant (0.53 95%CI 0.45-0.61, p=0.748) (Table 3). The
criterion threshold that optimized sensitivity and specific-
ity was 41 events/hour; however, the Youden J index was
low at 0.18. At this threshold, sensitivity was 88.9%, and
specificity was 29.3%. Figure 1 depicts the receiver operator
curve (ROC) for OAHI in prepubertal children. For NspO2,
the AUC was also poor and nonsignificant in discriminat-
ing RHS (0.56 95%CI 0.48-0.64, p=0.609) (Fig. 2). The
criterion threshold was 80%, corresponding to a Youden J
index of 0.29. Sensitivity and specificity at this threshold
were 55.6% and 73.8%, respectively.

Threshold values for right heart strain
in postpubertal children

The AUC for OAHI in predicting RHS was strong and sig-
nificant (0.88 95%CI 0.78-0.95, p <0.001) (Table 3). The
criterion threshold that optimized sensitivity and specificity
was 55 events/hour, with a Youden J index of 0.75 (Fig. 3).
At this threshold, sensitivity was 100%, and specificity was
74.6%. For NspO2, the AUC was also strong and significant
in discriminating RHS (0.93 95%CI 0.83-0.97, p <0.001).
The criterion threshold was 69%, corresponding to a Youden
J index of 0.75. Sensitivity and specificity at this threshold
were 100.0% and 74.6%, respectively. Figure 4 represents
the ROC for NspO2 for children > 10 years of age.

Table 2 Univariate analyses of clinical characteristics by right heart strain for children with severe OSA stratified by age

Characteristic Age <10 years Age > 10 years
(N=173) (N=T1)
No RHS RHS No RHS RHS
(N=164) (N=9) (N=67) (N=4)

N (%) or median [IQR] N (%) or median [IQR] P-value N (%) or median [IQR] N (%) or median [IQR] P-value

Age at PSG, year 2.7 [1.4-5.3] 2.2 [1.7-3.5]
Sex

Female 67 (41) 6 (67)

Male 97 (59) 3 (33)

BMI at PSG, kg/m?
Polysomnogram variables

16.0 [13.0-18.0] 15.0 [2.0-19.5]

Total sleep time, 448.0 414.0
minutes [390.0-498.0] [310.3-487.0]
OAHI, events/hour 24.0 27.0
[14.045.0] [13.3-35.3]

Nadir SpO,, %
Mean SpO,, %

73.0 [64.0-81.0]
96.0 [94.0-97.0]

81.0 [57.0-84.0]
96.0 [95.0-97.0]

0.582  14.4[12.4-15.6] 14.7 [14.3-15.7] 0.523

0.127

0.339  29.4 [15.4-44.0] 14.7 [14.3-38.2] 0.364

0.198  434.0 380.8 0.250
[364.5-495.3] [361.3—413.0]

0.753  30.0 88.3 0.007"
[17.0-60.0] [62.9-146.0]

0.540  77.0 [69.0-83.0] 45.0 [27.8-66.8] 0.002"

0.555  95.0 [91.8-97.0] 77.0 [54.3-90.0] 0.002"

N=number of patients; /QR, interquartile range; PSG, polysomnogram; OAHI, apnea—hypopnea index; SpO,, oxygen saturation percentage

“Significance of P-values <0.05
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AHI in Children <10 Years of Age
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Fig. 1 ROC for OAHI in prepubertal children
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Fig.2 ROC for NspO?2 in prepubertal children

Discussion

The AHA and ATS currently recommend ordering pre-
operative echocardiograms to assess cardiac function in
children with severe OSA undergoing adenotonsillectomy
[14]. While some studies have supported this recommen-
dation by finding evidence of pulmonary hypertension
and RHS in these children [5, 8, 22], recent evidence has
not established a connection between OSA severity and
both echocardiography findings and postoperative com-
plications [9—13]. Therefore, this study aimed to establish
threshold values that clinicians could use when deciding
to order an echocardiogram for a child with severe OSA.
Our study found a low prevalence of RHS of 5%. When
separating children by age, significant threshold values
were not identified in prepubertal children. For postpu-
bertal children, the OAHI threshold of 55 events/hour and
NspO, of 69% were strong discriminators of RHS.

The prevalence of RHS in children with OSA is low.
Revenaugh et al. and Teplitzky et al. found no abnormal
echocardiograms in their cohorts of 57 and 47 patients,
respectively [6, 10]. Two other studies by Bitners et al. and
Clements et al. found evidence of RHS and elevated RVSP
to be 4.0% and 5.3%, but these findings were unrelated to
the severity of OSA [11, 12]. Pettitt-Schieber et al. found
that only 1.8% of their cohort had echocardiogram find-
ings after excluding patients with congenital heart disease
[9]. One of the largest cohorts of 163 patients by Burns
et al. identified a similarly low rate of 1.8% [13]. Notably,
both studies did not find a connection between echocar-
diogram findings and peri- and postoperative complica-
tions after adenotonsillectomy [9, 13]. The highest rate
of RHS was seen in Larrier et al., with 11% of patients
having right ventricular dilation or hypertrophy. However,
these investigators included ECG in their evaluation of
RHS [3]. Our study supports a low prevalence of RHS in
children with severe OSA, even when separated by age
(5% in prepubertal children and 6% in postpubertal chil-
dren). These findings potentially question the utility of

Table 3 Area under the receiver operator curve and Youden index by right heart strain for children with severe OSA stratified by age

Characteristic AUC 95% CI Youden J index Threshold Sensitivity (%) Specificity (%) P-value”
Prepubertal
OAHI, events/hour 0.53 0.45-0.61 0.18 41 events/hour 88.9 29.3 0.748
Nadir SpO,, % 0.56 0.48-0.64 0.29 80% 55.6 73.8 0.609
Postpubertal
OAHI, events/hour 0.88 0.78-0.95 0.75 55 events/hour 100.0 74.6 <0.001"
Nadir SpO,, % 0.93 0.83-0.97 0.75 69% 100.0 74.6 <0.001"

AUC, area under the curve; CI, confidence interval; SpO,, oxygen saturation

“Significance of P-value>0.05
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AHI in Children >10 Years of Age

AHI
100
80
5 60
:'
z
5
<z
40
20
AUC=10.882
i P <0.001
0 T T
60 80 100
100-Specificity
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preoperative echocardiogram in identifying children with
cardiac abnormalities before adenotonsillectomy.

Even though the prevalence is low, perioperative cardiac
concerns for children with OSA are a vital consideration.
An extensive review by Minai et al. concluded that pulmo-
nary hypertension was an independent predictor for periop-
erative complications with increased risks of hypotension,
prolonged extubation, respiratory compromise, and right
heart failure [8]. Blum et al. described the cardiac function
changes and subsequent anesthesia challenges for children
with chronic upper airway obstruction [5]. A case-controlled
study by Kalra et al. reported that children with significant
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postoperative respiratory complications had increased left
ventricular mass and right ventricular dimensions com-
pared to matched controls without postoperative complica-
tions [7]. However, recent evidence has shown that many
of these cardiac changes are subclinical and resolve after
adenotonsillectomy. There continues to be evidence that
many small echocardiographic changes do not change the
clinical course or outcome. One small study from Sofer et al.
described children aged 1 to 3 and 1/2 with cor pulmonale
and reduced right ventricular ejection fraction secondary to
adenotonsillar hypertrophy that resolved after surgery [23].
Abd El-Moneim et al. and Chan et al. have shown lower
right ventricular function in groups with moderate to severe
OSA that resolved after adenotonsillectomy [22, 24]. Three
independent systematic reviews on conventional and tis-
sue Doppler echocardiography, a more sensitive form of
echocardiogram, have shown improvements in subclinical
cardiac changes after adenotonsillectomy [25-27]. While
there certainly is evidence of cardiac changes in children
with OSA, the current literature has become challenging for
providers to interpret to know when an echocardiogram may
provide meaningful results that would change management
or risk stratify a patient for their safety.

This study’s strength is that we identified practical thresh-
old values in children 10 years of age or older that may help
clinicians order echocardiograms for suitable patients and
avoid unnecessary testing in most patients. This finding could
be used to develop further OAHI cut-off values to risk stratify
children with OSA on potential cardiac damage. Unfortu-
nately, significant thresholds were not identified for our larger
cohort of children under 10 years of age. In the recent litera-
ture, there is increasing evidence that childhood OSA has a
different pathophysiology compared to adolescent OSA [28,
29]. While childhood OSA is most likely due to adenotonsil-
lar hypertrophy, adolescent OSA has been attributed more to
combinations of obesity, reduced compensatory ventilatory
response, and decreased upper airway neuromotor tone [28,
29]. These pathophysiology underpinnings have been pro-
posed to explain why childhood OSA has a higher propensity
to resolve spontaneously compared to OSA in adolescents,
which is more likely to persist into adulthood [28, 29]. Inter-
estingly, our findings follow this same age group division,
suggesting that OAHI and NspO, may be more decisive pre-
dictive factors of cardiac function changes in older children
with OSA than in younger children with OSA. More research
is needed to determine if other polysomnogram, demographic,
or clinical factors may be more helpful in discriminating RHS
in children under 10 years of age.

There are limitations to this study that need to be
addressed. The first is the retrospective nature of the
study. Aside from OSA, several other factors may lead
to cardiac dysfunction, such as hypertension, diabetes,
obesity, kidney disease, chronic lung diseases, and other
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pulmonary diseases. In addition, these conditions may
confound each other and take several years to decades for a
patient to develop any cardiac complication. Therefore, we
could not definitively conclude that the right heart strain
of these thirteen children was solely due to OSA rather
than other medical comorbidities. While only including
exams 1 year apart reduced some potential temporal con-
foundings, it is impossible to know how long a child met
diagnostic criteria for OSA before receiving an echocar-
diogram. Therefore, we could not analyze if the amount
of time before treatment of OSA influenced the changes in
their echocardiogram. Furthermore, this study could not
account for the potential differing interpretations of RHS
on echocardiogram between readers. While we did include
RVSP > 40 mmHg as an objective measurement, the other
definitions of right ventricular hypertrophy, dilation, and
hypertension were more subjective descriptions that relied
on various measures from differing cardiac windows. Also,
the analyses could not account for the variations in echo-
cardiography protocols and procedures between the two
institutions. We were unable to evaluate other important
variables in our study, such as the central apneas and end-
tidal carbon dioxide, which are undoubtedly essential vari-
ables to research in the future.

While this study was multi-institutional, our find-
ings may be limited in application to the general popu-
lation. While our cohort of 244 patients is one of the
largest cohorts of patients with both polysomnograms
and echocardiograms, it is difficult to make definitive
conclusions with only thirteen patients exhibiting RHS.
Furthermore, both institutions are in the southeastern
United States, which has a different pediatric population
than other regions [30]. A large, multicenter observational
study with robust follow-up is necessary to define exact
thresholds of polysomnogram variables that accurately
predict echocardiographic abnormalities and to see if RHS
does remit in patients after their sleep surgery.

This study did not address the postoperative outcomes
and complications for the children who underwent adenoton-
sillectomy because not all of our children received this
intervention. Only 62% of children had received adenoton-
sillectomy when their medical record was analyzed. Unfor-
tunately, this study does not answer whether or not finding
RHS on echocardiogram translates to an increased risk in
peri-and postoperative complications after adenotonsillec-
tomy. While findings of RHS are essential to identify and
should be followed after the procedure, the clinical util-
ity of these findings is unknown. Furthermore, whether or
not RHS had any bearing on postoperative OAHI or car-
diovascular improvements is unknown. More research is
needed to identify if our threshold values correlate to com-
plications which can further help protect the child's safety
during adenotonsillectomy.

Conclusion

No significant threshold values for OAHI and NspO, were
found for prepubertal children; however, for postpubertal
children, the thresholds of 55 events/hour for OAHI and
69% for NspO, were strong discriminators in RHS. These
thresholds provided a 100% sensitivity and 74.6% specificity
for RHS. These values might help clinicians decide when a
preoperative echocardiogram is appropriate for a particular
child with severe OSA before adenotonsillectomy. A mul-
ticenter prospective trial is needed to understand further if
identifying RHS on preoperative echocardiogram provides
meaningful risk stratification for patients and if this RHS
resolves or persists after adenotonsillectomy.
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