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1. Introduction

Tonsillectomy with or without adenoidectomy (AT) is one of the
most common outpatient procedures performed in the United
States [1,2]. The overall complication rate (early and late) for AT is
estimated to be between 2 and 10% [3]; early post-operative
complications include pain, hemorrhage, nausea, vomiting, dehy-
dration, and post-obstructive pulmonary edema. Known risk
factors for complications after AT include obstructive sleep apnea
syndrome, craniofacial abnormalities, Down’s syndrome, cerebral

palsy, obesity, bleeding disorders, and age younger than 3 years old
[1,4–10].

In a recent retrospective review of 993 patients age 3 or younger
who had undergone AT, we identified a number of independent
variables predictive of early complications using multivariate
analysis [11]. Consistent with previously published studies were
the identification of prematurity and cardiovascular anomalies as
predictors of early complications and also the identification of
younger age (less than 3) as a predictor of airway complications. A
unique and novel finding of this study was the identification of
gastroesophageal reflux as an independent predictor of early
complications.

Gastroesophageal reflux (GER) has gained increased interest in
the pediatric otolaryngology community over the last two decades
[12–15]. With the increasing role of GER in otolaryngologic
diseases, as well as our recent association of GER with early post-
operative complications after AT, we further analyzed the subset of
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A B S T R A C T

Objective: To examine characteristics of young children with gastroesophageal reflux (GER) who

experienced complications within the first 24 h after adenotonsillectomy.

Study design: Subset analysis of a larger retrospective cohort.

Methods: A retrospective chart review was performed at a tertiary care children’s hospital. Consecutive

records of children 3 years old and younger undergoing adenotonsillectomy (AT) over a 5-year period

were reviewed. Children with a clinical history of GER were selected for the study.

Results: 993 children were included in the initial analysis, and GER was found to be a significant

independent variable predictive of early complications. 81 children with a history of GER were included

in this study and 8 (9.9%) were found to have experienced complications within the first 24 h. Six of the

complications were airway-related; two required re-intubation within the first 24 h. All 8 children with

complications had symptoms of sleep-disordered breathing and two had documented severe obstructive

sleep apnea (AHI 18.6 and 27.2). Seven children had other risk factors for complications after AT.

Eighteen (22%) children had a prolonged length of stay (range 2–7 days); additional risk factors were

present in these patients as well.

Conclusions: Knowledge of risk factors for complications following adenotonsillectomy is critical for

identifying at-risk patients that may warrant closer post-operative observation. GER has been previously

identified as a risk factor for complications in young children. Upon closer analysis, young children with

GER who have other known risk factors may be at a further increased risk for airway complications and

prolonged hospitalization. Parents of these children can be counseled on the post-operative risks and the

possibility of a longer hospitalization.
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children 3 years old and younger with GER who underwent
adenotonsillectomy.

2. Methods

We initially performed a retrospective chart review with
Institutional Review Board approval of all children 3 years old and
younger undergoing adenotonsillectomy at the Children’s Hospital
of Michigan between July 1, 2005 and June 30, 2010. Charts were
reviewed for demographic data, pre-operative symptoms and
conditions, and postoperative hospitalization details, including
time to adequate oral (PO) intake, complications, and length of stay
(LOS). Comorbid conditions, including gastroesophageal reflux,
were included when identified during historical chart review of our
institution’s records alone. Objective diagnostic testing for GER
was not always present in our institution’s records, and therefore
was not included in the analysis.

Primary outcomes for the initial evaluation included: total
complications on post-operative days (POD) 0-1, airway complica-
tions on POD 0-1, and length of stay (LOS). Our initial analysis using
multivariate logistic regression models has previously been
published [11]. Gastroesophageal reflux was identified as an
independent predictor of both overall complications and pro-
longed length of stay (�2 days). A subset analysis was performed
and closely examined all children in the cohort with a history of
GER in an effort to further characterize these children and their
post-operative course.

3. Results

Initially, 993 children were included in the primary analysis and
their characteristics have been previously published [11]. Of this
original cohort, eighty-one were found to have had a history of
gastroesophageal reflux. Of those 81 children, 8 (9.9%) experienced
complications within the first 24 h post-operatively. Their
characteristics can be seen in Tables 1 and 2. Almost all of the

children in both groups had symptoms of sleep-disordered
breathing (100% of children with complications, 93.2% of children
without complications). Children with GER who experienced
complications were younger (median age 26.0 months vs. 31.5
months) and had more associated co-morbid conditions (Fig. 1).
Additionally, more severe obstructive sleep apnea (OSA) was seen
in children with complications (median AHI 22.9 vs. 12.1).

The average length of stay (LOS) of the 81 children with GER
was 1.09 days; children without GER went home after 0.84 days.
Eighteen (22.2%) children with GER required hospitalizations
longer than the expected 24 h. Longer LOS (�2 days) was seen
more often in younger children (median age 26.1 months vs. 32.3
months) and children with cardiovascular anomalies, abnormal
airways, or craniofacial syndromes (Fig. 2). In addition, children
with more severe OSA on pre-operative polysomnography
experienced longer hospitalizations (median AHI 21.2 vs. 8.4).

Post-operative complications in children with gastroesophage-
al reflux occurred in the presence of other known risk factors in all
8 children. Two patient examples are provided:

Patient #4 was a 23-month old male with a history of
prematurity, Beckwith–Wiedemann syndrome, and gastro-
esophageal reflux. He had previously undergone an adenoi-
dectomy and glossectomy but he continued to have heroic
snoring, gasping, and witnessed apneas. Polysomnography
demonstrated an apnea–hypopnea index of 27.2. He underwent
tonsillectomy with concurrent direct laryngoscopy, bronchos-
copy, and esophagoscopy. He developed respiratory distress
and inspiratory stridor and was transferred to the pediatric
intensive care unit (PICU) for monitoring. He did well overnight
and was transferred to the surgical floor where he was
discharged on post-operative day #2.
Patient #6 was an 18-month old male who presented with
symptoms of snoring and witnessed apneas. He also had
chronic otitis media with effusion, reflux, and a history of aortic
stenosis. He underwent adenotonsillectomy and bilateral

Table 1
Demographic and pre-operative characteristics of patients who experienced complications.

Patient # Age (months) Gender SDB Asthma Prematurity Cardiovascular anomalies Seizures Airway findings PSG (AHI)

1 14 F Y Y N N N N N

2 43 M Y N N N N N N

3 35 F Y N N N Y Yc Y (18.6)

4 23 M Y N Y Ya N Yd Y (27.2)

5 27 M Y N Y N N N N

6 18 M Y N N Yb N N N

7 36 M Y Y Y N N N N

8 25 F Y N N N N N N

TOTAL 27.6 5M/3F 100% 25% 37.5% 25% 12.5% 25% 25%

a Atrial septal defect.
b Aortic stenosis.
c Laryngeal cleft.
d Beckwith–Wiedemann syndrome.

Table 2
Operative and post-operative details of patients who experienced complications.

Patient # Primary procedure Other procedures Admit location LOS Details

1 AT Ya PICU 1 Desaturations requiring High-Flow Nasal Cannula

2 AT Ya FLOOR 2 Desaturations requiring non-rebreather mask, transferred to PICU

3 AT Ya PICU 2 Post-obstructive pulmonary edema

4 T Ya PICU 2 Desaturations and stridor in recovery unit, admitted to PICU for monitoring

5 AT N PICU 2 Desaturations and CO2 retention requiring re-intubation

6 AT Yb PICU 2 Desaturations and stridor in recovery unit requiring re-intubation

7 AT N HOME 0 Returned to hospital for dehydration on POD#1

8 AT Ya FLOOR 2 Primary post-tonsillectomy bleed in recovery unit requiring re-operation

a Direct laryngoscopy, bronchoscopy, esophagoscopy.
b Bilateral myringotomy and tympanostomy tube insertion.
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