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Purpose: To define the association between pre-operative general emergency department visits, gender,
and pre-operative diagnosis with post-operative emergency department return following adenoton-
sillectomy.

Methods: Retrospective chart review of 1468 pediatric patients who underwent adenotonsillectomy at
a tertiary pediatric hospital between 2011 and 2013.

Results: There was a significant relationship between patients who visited the ED pre-operatively, 25%
(N =96) returned to the ED post-procedure, compared to 10% who did not have a pre-operative ED visit.
There was an overall significant relation between having a pre-operative visit (x2=53.6, df=1,
p <0.001), female gender (female =56.9%; male = 43.1%: x*=42, df=1, p=0.04), and having a
preoperative diagnosis of recurrent strep tonsillitis (OSA and RST =18%; RST=17.5%; OSA=11.8%:
x*=12.8, p=0.002) and having a post-operative ED visit.

Conclusion: Generalized pre-operative visits along with gender and diagnosis of recurrent streptococcal
tonsillitis were found to be positively associated with post-operative ED visits for common post-
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operative complaints.
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1. Introduction

Adenotonsillectomy is currently one of the most common
procedures performed on childrenin the United States. An estimated
530,000 children undergo tonsillectomy (with or without adenoi-
dectomy) in the United States annually [1]. Indications for pediatric
tonsillectomy include, but are not limited to, recurrent infections
and obstructive sleep apnea [2].

Adenotonsillectomy is considered to be a cost-effective treat-
ment for adenotonsillar hypertrophy [3]. Pain, nausea, vomiting,
poor oral intake, and dehydration are frequent complications of
surgery [4]. More serious complications include hemorrhage and
pulmonary edema [5,6].

It is not uncommon for patients undergoing tonsillectomy to
seek care for a perceived complication that is actually a normal
post-operative symptom. Revisit rates have been reported to be as
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high as 7.6%. Research suggests that of the patients who revisit, 77%
will seek out emergency department (ED) care [ 7). Previous studies
suggest that post-operative emergency department visits signifi-
cantly contribute to the overall cost of the procedure [8].

Post-tonsillectomy ED visits are not only common but also
expensive. Although significant research exists on postoperative
complications and symptoms, very little exists on screening
patients for post-operative return likelihood. Our goal was to
determine if pre-operative ED visits predicted likelihood of post-
operative ED return in the pediatric population undergoing
adenotonsillectomy.

We hypothesized that patients with higher frequency of
emergency room visits for general medical issues preoperatively
are more likely to utilize the ED for post-operative care.

2. Methods

We retrospectively reviewed the charts of 1468 pediatric
patients who underwent adenotonsillectomy at a tertiary pediatric
teaching hospital between 2011 and 2013. The surgeries were
carried out with three instruments: monopolar cautery, Peak
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PlasmaBlade and radio frequency ablation. Reasons for surgery
included obstructive sleep apnea (OSA), recurrent streptococcal
tonsillitis (RST), or a combination of the two (OSA & RST). All
surgeries were overseen by one of four fellowship trained pediatric
trained otolaryngologists. Data were collected by four separate
otolaryngologists. Any discrepancy between collected data was
reviewed and re-coded by author (PJT). The pre and post operative
ED visit data were coded. Univariate ANOVA and Chi-square
analysis evaluated differences between number of pre- and post-
operative ED visits, reasons for pre- and post-operative visits, and
demographic variables. Multiple regression was performed to
identify predictors of post-operative ED return frequency.

3. Results

Among the 1468 patients, mean age was 6.8 years and there
was an equal number of males and females. Although the average
number of pre-operative ED visits for all patients was 0.5
(SD=1.2), among those that did visit the ER pre-operatively
(N =384) the average number of visits was 2.0 (SD =1.7). There
was a low rate of post-operative ED visits for the entire sample
(mean =0.2, SD = 0.5). Among those that did return (N =204) the
average number of post-operative visits was 1.18 (SD = 0.50).
Reasons for post-operative ED visits included: uncontrolled pain
(n=62), bleeding (n = 50), dehydration (n = 30), infection (n = 15),
and other (n = 47),

Among the 384 patients who visited the ED pre-operatively,
25% (N = 96) returned to the ED post-procedure, compared to a 10%
return rate for those who did not have a pre-operative ED visit
(Fig. 1). There was an overall significant relation between having a
pre-operative visit and having a post-operative ED visit (x*=536,
df=1,p < 0.001). The odds of having a post-operative ED visit were
3.0 times more likely if there was a pre-operative ED visit. There
was no difference in proportion of pre-operative ED visits by
gender (female = 51.8%; male = 48.2%; x2 = 0.5, df=1,p=0.46), but
female pediatric patients had more post-operative visit than males
(female = 56.9%; male =43.1%; x*=4.2, df=1, p=0.04). Children
undergoing adenoidectomy alone were less likely to have a post-
operative ED visit than children who received both an adenoi-
dectomy and tonsillectomy (A=8.6%; A & T=14.7%: x?=53,
p=0.022).

Similar to other analyses, there was no difference in the
likelihood of having a pre-operative ED visit and patient diagnosis
(OSA & RST, RST, or OSA). However, there was a difference in the
likelihood of having a post-aperative ED visit by diagnosis (OSA &
RST = 18%; RST =17.5%; OSA = 11.8%; x*=12.8, p = 0.002).
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Fig. 1. Comparison of post-operative ED return visits between those that had pre-
operative ED visits (N = 95, 25%) and those that did not (N = 288, 10%). There was an
overall significant effect between having a preoperative ED visit and having a post-
operative ED visit (x* = 53.6, df= 1, p < 0.001).

The general lineal model was used to evaluate the difference
between number of tonsil-related pre-operative visit and non-
tonsil-related pre-operative visits (repeated measure factor). In
this analysis, diagnosis was the between subjects factor and the
number of post-operative ED visits was included as a covariate.
After controlling for the number of post-operative ED visits, there
was an overall main effect of visit type with more non-tonsil
related pre-operative ED visits than tonsil related (F=24.9,df=1,
p <0.001). There was a significant interaction between visit type
and diagnosis (F=12.3, df =2, p < 0.001). Although children with
OSA had the highest number of non-tonsil related pre-operative ED
visits, they had the lowest number of tonsil-related pre-operative
visits. Conversely, children with recurrent strep tonsillitis had the
lowest number of non-tonsil-related pre-operative visits, yet the
highest number of pre-operative tonsil-related visits (see Fig. 2).

To evaluate all potential predictors, a linear multiple regression
was performed. The regression model included the following
covariates: number of pre-operative ED visits, age of patient, sex of
patient, pre-operative ED visit type (each type a yes/no variable),
diagnosis (dummy coded), and procedure. Results identified that
the likelihood of having a post-op ED visits was predicted by the
frequency of generalized pre-op ED visits (=0.23; p <0.001),
having a tonsil-related pre-operative ED visit type (8=0.08,
p=0.005), and having a diagnosis of recurrent strep tonsillitis
(B=-0.09, p=0.017).

4, Discussion

In our study we examined the operative and ED records of
1468 patients who underwent adenoidectomy or adenotonsillect-
omy. When all variables were taken into account, pre-operative
visits proved to be a significant predictor of post-operative ED
visits with common post-surgical complaints (p < 0.001). In
addition, number of visits for the most common and expected
complications of surgery (dehydration and pain) were significantly
correlated with the total number of pre-operative ED visits. In
contrast, those returning to the ED with serious post-operative
complications, such as bleeding, lacked this association. In other
words, serious post-operative complications following adenoton-
sillectomy that warrant urgent medical care were seen in equal
proportions among those with and without pre-operative ED visits,
while common post-surgical complaints were more predominant
in patients with track records of frequent pre-operative ED
utilization.

This data suggests that patients with a history of generalized
ED visits pre-operatively are more likely to return to the ED after
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Fig. 2. Comparison of pre-operative visits by diagnosis and visit type reveals that
those patients with a diagnosis of OSA had the highest number of non-tonsil related
pre-operative ED visits but the lowest number of tonsil related visits, Conversely,
patients with recurrent strep tonsillitis had the lowest number of non-tonsil related
pre-operative visits, and the highest number of pre-operative tonsil related visits.
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undergoing adenotonsillectomy, regardless of other variables,
Previous studies have found correlations between ED overutiliza-
tion and low socioeconomic level, pediatric age group, lack of
access to primary care centers, female gender, minority status, and
having public insurance [9]. The overall healthcare burden of these
non-emergent visits has previously been examined in the
literature. Seshamani et al. [8] found that in the adult population,
an uncomplicated adenotonsillectomy costs approximately $3832,
versus $5763 and $4708 for surgery complicated by post-operative
ED visits with dehydration and pain respectively. This represents a
substantial and potentially avoidable burden to an already
overloaded healthcare system. Utilizing the newly recognized
markers (generalized pre-operative ED visits, female gender, and
diagnosis of RST) along with previously sited indices (public
insurance, minority status, and lack of access to primary care) as
screening tools to identify at-risk individuals prior to surgery
may reduce overall healthcare cost associated with adenotonsil-
lectomy.

This study was not designed to elicit the reason for these
patients being more likely to seek care in the ED, but rather to
discover predictive factors to assist in pre-operative identification
of this subgroup. Patient education, financial status, and access to
health-care for post-adenotonsillectomy patients should be
evaluated in future studies to ascertain their role in overutilization
of the ED postoperatively.

The large population size in this study allowed us to elicit subtle
effects of various pre-operative variables in determining post-op
ED visit rates. All surgeries were performed by one of four
fellowship trained pediatric otolaryngologists, eliminating indi-
vidual variability between surgeons. Weaknesses of this study
included the retrospective nature of data collection with its
inherent limitations. These limitations were controlled by strict
adherence to uniform data sampling technique and proper inter-
rater controls.

5. Conclusion

Post-operative ED visits are a common complication of pediatric
adenotonsillectomy. In this study the number of pre-operative ED
visits by an individual demonstrated to be a significant predictor of
post procedure ED return along with known common procedure

complications, Using pre-operative ED visits as a predictor, future
prospective studies may address the development of screening tools
for patients in need of additional education in normal and abnormal
postoperative symptomatology or healthcare support. This may
ultimately lower post-operative emergency department visits and
overall healthcare cost associated with this procedure.
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