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Abstract

Objectives: The aim of this study was to analyze the incidence of post-operative respiratory complications
in children aged 0-18 who underwent tonsillectomy and required inpatient hospital admission to determine the
necessity of inpatient management for children under 3 years of age as outlined in the AAO-HNS clinical guidelines.

Methods: This was a single center, retrospective chart review. Inclusion criteria were pediatric patients who
underwent tonsillectomies over a 4-year time span that were ages 0-18 and required inpatient admission after
surgery. Post-operative parameters collected included respiratory rate, heart rate, and oxygen saturations. Also
examined were the complications of bleeding and dehydration. Chi-squared tests were performed to look for
statistical significance with p<0.05 considered statistically significant.

Results: The study sample included 64 patients; and the mean age was 5.2 years old. The most common
comorbidities included OSA, asthma, obesity, and anatomical abnormalities. Only five distinct patients had vital sign
abnormalities such as tachycardia, tachypnea, and oxygen saturations <90%. Most of these patients had complex
comorbidities which affected their post-operative course, including Trisomy 21, Noonan syndrome, macrocephaly,
and laryngomalacia. The chi-squared test to determine the relationship between age group (age <3, age 4-11,
age 12-18) and presence of complications revealed a p value of 0.90. This suggests that there is no statistically
significant difference between the age groups in risk of having respiratory complications. There were no children
under the age of 3 who were otherwise healthy with no comorbidities who had post-operative complications.

Conclusion: Children <3 years of age had no significant increase in risk of respiratory complications after
tonsillectomy surgery. Comorbidities such as craniofacial malformations were more indicative of respiratory
complications rather than age. Thus, decisions to admit a patient post-operatively should be made on a case-by-
case basis depending on comorbidities rather than admitting all patients under 3 years, allowing better utilization of

hospital resources without compromising patient safety.
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Introduction

Aden tonsillectomies are one of the most common surgeries
performed in the United States in the pediatric population, with over
200,000 procedures each year in children <15 years of age [1]. The two
major clinical indications for the procedure include the spectrum of
obstructive sleep disordered breathing (SDB) and recurrent throat
infections. Complications, though rare, include intraoperative and
postoperative hemorrhage (primary within 24 hours of surgery,
secondary up to two weeks after surgery), infection, dehydration
and trauma to nearby structures [2]. This common procedure has
significant effects on costs in the health care system, and there are
significant differences in cost for same day outpatient surgery versus
post-surgery hospital admission.

The surgery is generally very successful at improving many
outcomes, such as better sleep, decreased infections (tonsillitis),
improved school performance, less behavioral problems, less asthma
exacerbations, and more. The Agency for Healthcare Research
and Quality review demonstrated that tonsillectomy can lead to
improvement in sleep outcomes as compared with no surgery in
children with oSDB [3]. Other studies have found that behavioral
parameters and school performance also improve after resolution
of oSDB. Thus, this surgery can profoundly impact the growth and
development of a child, and thus can be recommended to children,
given proper indications and health status.

Before performing a tonsillectomy, children with oSDB are
referred for polysomnography if they are <2 years of age or have certain
comorbidities such as Down syndrome, craniofacial abnormalities,
neuromuscular disorders, or sickle cell disease. Polysomnography
confirms the severity of obstructive sleep apnea (OSA) and the
appropriateness of doing a tonsillectomy. Mild OSA is defined by an
obstructive AHI of 1 to <5 events/hour; moderate OSA is defined as
an AHI>5 and <10 events/hour; and severe OSA is defined as AHI>10
events/hour.

In 2018, the American Academy of Otolaryngology-Head and Neck
Surgery Foundation updated their guidelines regarding tonsillectomies
in children [4]. Key Action Statement 12 was a newly added guideline
and states the recommendation: “Clinicians should arrange for
overnight, inpatient monitoring of children after tonsillectomy if

*Corresponding author: Mitali Doshi, University of Massachusetts Chan Medical
School, 55 North Lake Ave Worcester, MA 01655, US, E-mail: Mitali.Doshi@
umassmed.edu

Received: 01-Jun-2022, Manuscript No. ocr-22-65525; Editor assigned: 03-Jun-
2022, PreQC No. ocr-22-65525 (PQ); Reviewed: 20-Jun-2022, QC No. ocr-22-
65525; Revised: 25-Jun-2022, Manuscript No. ocr-22-65525 (R); Published: 30-
Jun-2022, DOI: 10.4172/2161-119X.1000469

Citation: Doshi M, Kamil S (2022) Inpatient Admissions after Aden Tonsillectomies
for Pediatric Sleep-Disordered Breathing: Age as a Risk Factor. Otolaryngol
(Sunnyvale) 12: 469.

Copyright: © 2022 Doshi M, et al. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Otolaryngol (Sunnyvale), an open access journal
ISSN: 2161-119X

Volume 12 + Issue 6 « 1000469



Citation: Doshi M, Kamil S (2022) Inpatient Admissions after Aden Tonsillectomies for Pediatric Sleep-Disordered Breathing: Age as a Risk Factor.

Otolaryngol (Sunnyvale) 12: 469.

Page 2 of 4

they are <3 years old or have severe obstructive sleep apnea (apnea-
hypopnea index >10 obstructive events/hour, oxygen saturation nadir
<80% or both).” This particular guideline was compiled based on
Grade B evidence quality: observational studies on age, meta-analysis
of observation studies regarding complications. The benefits were
to improve patient safety and satisfaction that would allow prompt
detection and management of respiratory complications among high-
risk children. The risks and costs included unnecessary admission of
children who are low risk, occupying a hospital bed in limited resource
settings, risk of iatrogenic injury, and cost of hospital care. The level of
confidence in evidence was Medium, and it was determined that there
was a preponderance of benefit over harm.

The objective of this study is to add to existing knowledge of
the necessity to recommend inpatient monitoring post-surgery for
children <3 and with moderate or severe sleep apnea. Our hypothesis
was that children younger than 3 years of age who were otherwise
healthy without any comorbidity or documented severe sleep
apnea by sleep studies may not need postoperative admission after
adenotonsillectomy. The results of this study can help guide decisions
that pediatric otolaryngologists make, while justifying more outpatient
tonsillectomies and reducing hospital costs.

Material and Methods

The objectives were studied by conducting a single-center
retrospective chart review of pediatric patients who had a tonsillectomy
or adenotonsillectomy at the University of Massachusetts Medical
Center in Worcester, Massachusetts. Records collected were for patients
who had surgery in the main hospital operating room between October
1, 2017- July 1, 2021. The inclusion criteria included children ages
0-18 with a tonsillectomy or adenotonsillectomy who were admitted
to the hospital after surgery. To eliminate possible confounding of
the surgeon’s personal techniques in the tonsillectomies, all patients
chosen for the study were operated on by the same otolaryngologist.
Children <18 with adenoidectomy alone were excluded. Children who
simultaneously had minor otology procedures such as tympanostomy
tube placement or removal were included in the study, since this should
not affect post-operative outcomes of the tonsillectomies. Approval
for this study was awarded by the Institutional Review Board at the
University of Massachusetts Chan Medical School.

Using the electronic medical record, chart review was conducted to
collect patient demographics such as age, gender, and comorbidities.
The indication for inpatient admission was also recorded, whether it
was due to age<3 years, diagnosis of OSA, or both. We also recorded
post-operative parameters to indicate complications such as respiratory
rate, oxygen saturation, and pulse rate. Operative reports and progress
notes by staff in the post anesthesia care unit along with the pediatric
intensive unit or general pediatrics unit were read to gather information
on post-operative complications. Duration of hospitalization was
noted too. All data was collected using secure software recommended
by the institution called Redcap.

Results

Between October 1, 2017 and July 1, 2021, there were 64 patients
who met the inclusion criteria. The mean age of the patients was 5.2 years
old, with a mode of 2 years and median of 2 years. They ranged from
19 months old to 17 years old. Seventy percent of patients were male,
while 30% were female. The major indication for inpatient admission
was patients that were less than 3 years of age and had OSA (45%).
Thirty-one percent of patients were admitted because of a diagnosis

of OSA, 16% due to their age <3, and 8% of patients due to other
causes (Figure 1). This other causes included comorbidities such as
sickle cell disease which required pre-operative blood transfusion. The
most common comorbidities Table 1 included OSA, asthma, obesity,
and anatomical abnormalities (including Trisomy 21, microcephaly,
Noonan syndrome, laryngomalacia, micro deletion of chromosome
19p). The majority of patients stayed overnight for just one day, with
only 8 patients (12.5%) staying inpatient for 2 days before discharge.
These included children who had hematologic conditions such as sickle
cell disease or Von Will brand’s Disease, along with those patients who
had post-operative complications.

Looking at postoperative measures, in total, these were five
unique patients who had post-operative vital sign abnormalities
such as tachycardia, tachypnea, oxygen saturations <90%. Most of
these patients had complex comorbidities which affected their post-
operative course. One patient was a 2-year-old female patient with
congenital hypothyroidism, Trisomy 21, and asthma, who required 2
racemic epinephrine nebulizers, blow-by oxygen, and observation in
the PICU. Another was a 2-year-old male patient with macrocephaly,
developmental delay, and a micro deletion of chromosome 19p, and he
required blow-by oxygen and PICU observation. Another 2-year-old-
male with developmental delay, laryngomalacia, and a cardiac murmur
also had post-operative tachypnea and oxygen saturations <95%,
needing high-flow nasal cannula and BiPAP. A 9-year-old female with
Noonan syndrome and OSA also had respiratory distress following
her surgery, but required no intervention. A 13-year-old male with
OSA and autism had some respiratory distress which resolved with
dexamethasone administration for suspected pharyngeal/laryngeal
edema. Therefore, only patients with comorbidities as above had post-
operative respiratory complications. All other children had no vital
sign abnormalities after surgery.

Running statistical tests showed the significance of the gathered
data (Table 2). The chi-squared test to determine the relationship
between age group (age <3, age 4-11, age 12-18) and presence of
complications revealed a p value of 0.90. This suggests that there is
no statistically significant difference between the age groups in risk
of having complications, further supporting the idea that all children

= OSA
= Age <3 years

Age <3 years +

45% :
OSA
= Other
Figure 1: Reason for Inpatient Admission.
Table 1: Common Comorbidities Prevalence.
Comorbidity Prevalence (n)
Obstructive Sleep Apnea 42
Obesity 10
Anatomical Abnormality (trisomy 21, Noonan yndrome, etc.) 6
Hematological (sickle cell disease, VWD) 4
Asthma 12
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Table 2: Complication Rate by Groups.

Age Total (n) Complications (n) No complications @ p-value
(n) (0.90)

< 3 years 40 3 37

4-11 years 13 1 12

12-18 years 1 1 10

Gender 0.41
Male 45 3 42

Female 19 2 17

under 3 may not need to be admitted. Additionally, there was no
significant difference in incidence of complications between male and
female patients. (p=0.41).

Discussion

Based on the AAO-HNS guidelines, many institutions require
overnight admission of young children <3 years of age and children
with moderate to severe sleep apnea after a tonsillectomy. From the
data at our single institution, we found that all children under 3 with no
comorbidities did not have complications or require any interventions
after their PACU stay, suggesting that they may not need to stay
overnight.

A retrospective Study done by Colclasure et al. found that only
5 out of 3,340 outpatient T&A cases were identified as patients who
would have been in the hospital at the time the complication occurred
if all T&A patients had been hospitalized for 48 hours postoperatively
[5, 6]. The authors determined that this is a risk level low enough to
justify outpatient operations for most children, keeping in mind other
factors such as comorbidities. A case-control study by Belyea et al.
found that post-tonsillectomy complication rates in children under
age 3 were low and no significant difference was observed between
study and control groups. Just like the studies mentioned above, our
study supports the idea that the guideline does not necessarily have
to include children up to 3 years old, since many of them do not have
complications. Imposing a lower age threshold for admission would be
more cost-effective, without sacrificing patient care or putting children
at higher risk.

In our study, there was no statistically significant increased risk
of complications in kids <3, compared to older children. There have
been some studies that demonstrate that age <3 is a risk factor for
complications; a prospective cohort study mentioned in the AAO-HNS
guidelines looked at predictors of perioperative complications in high-
risk children after adenotonsillectomy [7]. The study demonstrated that
29% of children in higher risk population’s status post tonsillectomy
had major respiratory complications. However, it is important to
note that this higher risk group included children who were <3 years
of age, obese, preterm, or had comorbidities. Also, the study was
conducted at a tertiary center where the authors state there may have
been a disproportionate number of high-risk children treated. Their
results show that polysomnograms results may be a better predictor of
perioperative complications and should be taken into account when
choosing which children to admit or not admit overnight. Many of
the children in our study did have polysomnograms, but others were
diagnosed with OSA clinically and did not have a sleep study done
prior to surgery.

Our study supports the idea that the AAO-HNS guideline may
not be cost-effective, given the minimal chance of post-operative
complications, even for children considered higher at risk. A study by
Smith, et al. found that daily charge of admission at their institution

averaged $1,823, and they found that following AAO-HNS guidelines,
admissions would have cost $647,165 [8]. they concluded that more
studies are needed to validate the current guidelines while also taking
into account the burden on the health care system. Another study
that surveyed centers around the country found that 44% of tertiary
care children’s hospitals in the United States do not have an official
admission policy to guide adenotonsillectomy care following the
release of the 2011 AAO-HNS clinical practice guidelines, and even
for institutions that do have an official admission policy, they are not
universally aligned with the AAO-HNS guidelines [9]. The indications
for admission varied, with 90% of respondents using criteria of age
<3 years and neuromuscular disorders. Although this study was
done before the addition of the 2019 guidelines, it demonstrates
the uncertainty over indications for inpatient admissions, current
practices, and the cost-benefit ratio.

Limitations of the study include small sample size, which may limit
generalizability. Also, many patients did not have polysomnograms
done prior to surgery, which would have provided more information
regarding severity of their obstructive sleep apnea. Further studies with
larger sample sizes may show significant differences in complications/
intervention rates between different study groups. Furthermore, this is
a single-center retrospective chart review, and there may be differences
in demographics due to geography and access to a tertiary care center.
All patients included in the study were operated on by the same
surgeon, so a larger study with patients treated by multiple providers
would provide more generalizable results. Regardless, the results of this
study can help aid in decision-making regarding inpatient admission
for patients less than 3 years of age.

Conclusion

This retrospective chart review supports the idea that tonsillectomies
can be performed with minimal complications and interventions in
healthy children, even ages <3 years old. As such, it may not be necessary
to utilize incredible hospital costs annually for such a common pediatric
surgery that has very low chance of complications in otherwise healthy
children. However, it is important to consider each admission on a
case-by-case basis, taking into account comorbidities of children that
may affect their post-operative course. Preoperative patient selection is
very important. We think that the majority of elective admission under
3 years of age without the diagnosis of severe sleep apnea or any other
comorbidity met the criteria for same- day discharge. For patients
<3 years who are otherwise healthy, otolaryngologists could perform
reevaluation 4 to 6 hours after surgery for possible discharge home the
same day, alongside shared decision-making with the parents. Patient
safety is the utmost importance, but decreasing medical costs for both
the patients and the hospitals would lead to a more efficient utilization
of resources with redistribution of funds for other necessary functions.
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