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Abstract

Objective: The aim was to study the prevalence of otolaryngologic surgeries in pediatric patients with eosinophilic
esophagitis (EoE).

Methods: Retrospective cohort study at a tertiary care center. The type of otolaryngologic surgeries performed in
patients with diagnosis of EoE was recorded during a 5-year period.

Results: Seventy-five percent of patients were male, with average age of EoE diagnosis at 7.5 years with an 83% incidence
of atopy. Cohort analysis revealed that 33% (119/362) had a total of 275 otolaryngologic surgeries. Surgeries performed
on |19 patients are as follows: 20% bilateral myringotomy with tubes, 14% tonsillectomy, 18.5% adenoidectomy, 1.4%
sinus irrigation, 3.3% bronchoscopy, and 1.4% laryngotracheoplasty (LTP); 63% of patients underwent multiple procedures.
Thirty percent of patients undergoing bilateral myringotomy with tube placement (BMT) needed additional tubes. Four of
5 LTP patients had successful operations. Twelve percent of patients had EoE diagnosis prior to an otolaryngologic surgery.
Conclusion: Thirty-three percent of children with EoE required otolaryngologic surgical intervention and nearly one-third
who underwent BMT required additional ear tubes. A large fraction of children with EoE will undergo an otolaryngologic
surgery, only a minority with a preoperative EoE diagnosis. Until the nature of this relationship is clarified, the high
coincidence with otolaryngologic surgeries dictates that otolaryngologists should be familiar with diagnosis of EoE in
patients.
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otolaryngologic symptoms. A prior study indicated that
10% to 15% of pediatric patients presented to an otolaryn-
gologist prior to a referral to a gastroenterologist.” In addi-
tion, EoE may produce sequelae in other regions of the
aerodigestive tract, as has been seen with gastroesophageal
reflux (GER).*'>" The chronic inflammatory response and
eosinophilic infiltration in EoE has findings comparable
with that seen in the airway mucosa in chronic rhinosinus-
itis and asthma.'® Given that EoE does not typically result in
pharyngeal mucosal eosinophilia,'* how esophageal inflam-
mation and airway symptoms are associated remains

Introduction

Eosinophilic esophagitis (EoE) is an inflammatory disease
of the aerodigestive tract manifesting in the pediatric popu-
lation with symptoms that include failure to gain weight,
feeding disorder, and vomiting often in younger patients
and abdominal pain, dysphagia, and food impaction in older
patients.'” Eosinophilic esophagitis is a clinicopathologic
diagnosis dependent on clinical symptomatology, histologic
criteria, and exclusion of other conditions that can produce
esophageal eosinophilia, especially gastroesophageal reflux
disease.** Although the contribution of detection bias can-
not be excluded, the calculated incidence of EoE of 1 case
per 10 000 pediatric population per year appears to be
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increasing.>® Eosinophilic esophagitis is also strongly asso-
ciated with atopic disease, with an estimated coincidence of
50% to 80%, leading some to consider EoE a manifestation
of allergic response.””"

Despite mucosal inflammation that is limited to the
esophagus, EoE should be viewed as an immune-mediated
aerodigestive tract disorder that also can be associated with
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unclear but may require cytokines and other inflammatory
messenger molecules.

Notwithstanding the high prevalence of EoE in otolaryn-
gology patients, there is a paucity of literature on the subject.
Whereas data on frequency and type of otolaryngology diag-
noses in EoE patients have been reported,’ the frequency of
otolaryngologic surgeries (OS) in children with EoE has not
been analyzed. The present study aims to describe the fre-
quency and types of OS in a pediatric population with EoE.
This information may provide an opportunity to increase
awareness of an EoE and potential practice changes if a sig-
nificant association is made between OS and EoE.

Methods

A retrospective chart review was performed for all pediatric
patients with an International Classification of Diseases
(ICD)-9 diagnosis of EoE seen at Children’s Hospital of
Wisconsin (CHW), a tertiary care academic facility, from
January 2007 to January 2012. Institutional review board
approval was obtained for this 5-year period. A preliminary
computer-based ICD-9 search reported 435 patients over this
period. Individual review of these charts revealed a true diag-
nosis of EoE in 378 patients, with 57 of the original patients
found to have a diagnosis of eosinophilic gastroenteritis, a
diagnosis of EoE based on clinical symptomatology that was
eventually ruled out upon biopsy, or in a few cases, a proba-
ble coding error. Final diagnosis of EoE was made based on
clinical suspicion and confirmed with esophageal biopsy.
Five of the 378 patients with a diagnosis of EoE had insuffi-
cient information in the medical chart, excluding them from
further analysis. In addition, patients were excluded from this
analysis if they had other disease processes that may contrib-
ute to the need for otolaryngologic surgeries. Eleven patients
were identified with a documented history of cleft lip/cleft
palate, Pierre Robin sequence, trisomy 21, or other chromo-
somal abnormalities that may cause otolaryngologic disease,
or chromosomal abnormalities that are not well defined.
These patients were then excluded. The remaining 362
patients’ charts were reviewed for the date of EoE diagnosis
based on the date of endoscopic esophageal mucosal biopsy,
history of having an OS, personal and family history of atopic
disease, household exposure to tobacco, and family history of
EoE. With respect to the OS, charts were reviewed for surgi-
cal history in physician notes, patient intake forms, and anes-
thesia records where available to ensure that all procedures
were accounted for, including those done by providers out-
side of the CHW system. Procedures, such as reductions of
nasal fractures or those repairing other traumatic facial inju-
ries, were not included in our analysis.

Results

Of the 362 patients analyzed, 119 patients (32.9%) had an
OS performed, with 75 patients (20.7%) requiring multiple

Table I. Patient Demographics of Study Population.

Patient Characteristic No. (%)
Age, mean, y

At EoE diagnosis 74

At first ENT procedure 38
Sex

Male 271 (74.9)

Female 91 (25.1)
Patients with ENT procedures 119 (32.9)
Patients with multiple ENT procedures 62 (16.6)
Personal history of atopic disease 299 (82.6)
Family history of atopic disease 220 (64.8)
Family history of EoE 26 (8.1)

Abbreviations: ENT, ear, nose, and throat; EoE, eosinophilic esophagitis.

surgeries, resulting in 275 total surgeries being performed
on the study population. The majority of the surgeries were
performed by providers at a facility outside of CHW. The
average age at the time of first OS was 3.2 + 2.7 years, and
the average age of EoE diagnosis was 7.4 + 4.9 years (mean
+ standard deviation). The population was characteristically
male (74.9%) and had a high frequency of personal (82.6%)
and family (63.9%) history of atopic disease (Table 1). Four
(1%) patients in this cohort of patients who had an OS per-
formed reported household tobacco exposure, and 9 (2%)
had a family history of EoE.

With respect to surgeries in the study population, the
most frequently performed surgery was bilateral myringot-
omy with tube placement (BMT) (20%), followed by ade-
noidectomy (18.5%) and tonsillectomy (14.1%). Airway
evaluations via rigid bronchoscopy accounted for 4.1% of
cases. Minimally represented were maxillary tap irrigation
or antrostomy (1.4%) and laryngotracheoplasty (LTP)/ante-
rior cricoid split (1.4%) (Table 2).

A majority of patients (75.6%) were diagnosed with EoE
after their initial OS. On average, EoE was diagnosed
approximately 3.8 years after the initial OS. An additional
12.6% of patients received an EoE diagnosis from biopsies
performed at the time of their initial OS. A minority of
patients (11.7%) had an EoE diagnosis prior to having any
procedure.

Five patients required anterior cricoid split or LTP; of
these, 2 patients had an EoE diagnosis prior to surgery, with
the other 3 being diagnosed between 8 months and 3 years
following airway reconstruction. Four of the patients had
successful operative outcomes; 2 required excision of sub-
glottic granulation tissue in the postoperative period and the
other 2 patients did not require any further surgical inter-
vention. One patient failed airway reconstruction.

Chi-square analysis was performed to evaluate for a dif-
ference in surgery rates for EoE patients with or without
history of atopic disease. The test did not indicate a signifi-
cant difference, ¥*(1) = 0.16. However, the study was
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Table 2. Otolaryngologic Surgeries Performed in Patients With Eosinophilic Esophagitis.

Total No. of Patients No. of Patients With Combined/Additional

Procedure (% of 362) OS (% of Total)
BMT (total) 74 (20.4) 48 (64.8)

| set of tubes 52 (14.4) 26 (50)

> | set of tubes 22 (6.1) 22 (100)
Adenoidectomy (total) 67 (18.5) 61 (91)

Revision adenoidectomy 1 (0.3) I (100)
Tonsillectomy 51 (14.1) 43 (84.3)
Rigid bronchoscopy 12 (3.3) 4 (33.3)
Maxillary tap irrigation or antrostomy 5(1.4) 5 (100)
LTP/anterior cricoid split 5(1.4) 5 (100)

Abbreviations: BMT, bilateral myringotomy with tube placement; LTP, laryngotracheal reconstruction; OS, otolaryngologic surgeries.
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Figure . Influence of atopic disease on performed otolaryngologic surgeries in children with EoE.
Abbreviations: BMT, bilateral myringotomy with tube placement; ENT, ear, nose, and throat; EoE, eosinophilic esophagitis.

initially designed to determine the prevalence of OS in
patients with EoE and not powered to investigate the differ-
ences in patients with and without atopic disease. For any
surgery performed, 33.4% of patients with atopy had sur-
gery and 31.7% of patients without atopy had surgery with
P=.67. For BMT, 21.7% of patients with atopy and 15% of
patients without atopy had surgery with P = .32 (Figure 1).

Discussion

Interest in the clinical manifestations and the underlying
pathophysiology of EoE has grown among otolaryngolo-
gists, as patients occasionally present to otolaryngologists
for initial evaluation of dysphagia or airway symptoms.
Prior studies provided analysis regarding the otolaryngo-
logic diagnoses in patients with EoE and demonstrated that

Eustachian tube dysfunction and adenotonsillar hypertro-
phy with sleep disordered breathing were among the most
common coincident otolaryngologic diagnoses.’ We present
the first study investigating the incidence of OS in the pedi-
atric EoE population.

Overall, the demographics of our patient population
were consistent with published studies on pediatric EoE."
There is a clear male predominance (75%), common atopic
history (83%), and average age of diagnosis at 7.5 years.'>"!!
Although we were unable to determine the average age of
patients’ initial symptoms from our retrospective review,
prior studies quoted a median age of 4 years for symptom
onset with a median age at diagnosis of 7 years.'' Patients in
our cohort, on average, presented to an otolaryngologist
prior to a gastroenterologist with an average age of initial
OS at 3.8 years old, 4 years less than the average age of EoE
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diagnosis. This temporal relationship between age of OS
and EoE diagnosis is similar to the time frame between
symptom onset and diagnosis seen in prior studies. Often,
patients present with nonspecific symptoms, making diag-
nosis difficult initially, and receive treatment for gastro-
esophageal reflux disease prior to considering diagnosis of
EoE." The data obtained from this study would suggest that
there may be an association with an EoE diagnosis and need
for OS, specifically tympanostomy tubes. The higher inci-
dence of EoE in patients who have undergone OS suggests
that simple screening questions for EoE while taking a
patient’s history and increased awareness by the provider of
the incidence of EoE may allow for an earlier diagnosis. A
recently published study describes the average age of
esophageal biopsy and EoE diagnosis to be 4.4 years, pos-
sibly due to increased awareness of this disease process.'’
Although our study does not have a cohort of children
without EoE for comparison, 32.8% of the patients in our
study population underwent an OS, which appears to be a
relatively high percentage. More than half of these patients
had more than 1 OS performed. A study from the Children’s
Hospital of Philadelphia calculated that 21.9% of children
with EoE were evaluated by an otolaryngologist before or
after EoE diagnosis,” a number lower than our cohort’s
32.8%. One probable explanation for the discrepancy could
be the inclusion of OS performed by community physi-
cians; of the 119 patients included in our study who under-
went an OS, 35 had the surgery performed at a tertiary care
center, whereas the remaining 84 had them performed out in
the community. We were unable to ascertain if patients had
been to an outside otolaryngologist provider but not had
surgery. Therefore, unlike the Children’s Hospital of
Philadelphia study, we were unable to accurately present a
breakdown of these patients’ otolaryngologic diagnoses.
Differences among the type of OS performed in children
with EoE can be compared to the published frequency of
these surgeries in children without EoE. In a national study,
6.8% of children needed at least 1 set of tympanostomy
tubes inserted during their first 3 years of life."
Comparatively, 15% of our study population required tubes
by the age of 3 years. Of note, 30% of our patients who had
tympanostomy tubes inserted required multiple sets of
tubes. This is higher than previously cited rates for multiple
sets of tubes of 17.6% to 20%.'"'* Although this study was
designed to primarily assess the incidence of OS, we can
only hypothesize the reason for these differences in the
rates of tympanostomy tube placement. Patients with EoE
frequently have coincident atopic disease and have a strong
development of eosinophilic inflammation from external
allergic triggers and intrinsic Th, cytokines.! As mucosal
eosinophilia is not directly extended proximally from the
esophagus to the pharynx, airway inflammation could be
mediated via cytokines and other inflammatory agents.'*
The association of allergy and middle ear disease requiring

tympanostomy tube placement has been controversial.'*?'

Although our study was not designed to settle this contro-
versy, a chi-square analysis was performed to evaluate
whether atopic disease is an independent reason for the
increased number of OS in our EoE population. No signifi-
cant differences were observed between the 2 groups. A
limitation of this study is the inability to delineate the indi-
cation for tympanostomy tube replacement in our retrospec-
tive cohort.

Unlike the high representation of BMT in our popula-
tion, we were surprised to see only 1.4% of the population
requiring sinus surgery, especially given the high associa-
tion with atopy in patients with EoE. In our cohort, 18.5%
of the patients underwent an adenoidectomy, but indications
were not provided in all medical records. The adenoidec-
tomy may have been performed for chronic rhinorrhea and
sinusitis, but indications for a majority of our patients were
unknown. The incidence of tonsillectomy in this study pop-
ulation also raises some points of interest, as the frequency
of tonsillectomy performed in this population was observed
to be 14%. Although our EoE population cannot be general-
ized to the general pediatric population, slightly more than
500 000 tonsillectomies are performed per year in an esti-
mated population of children 0 to 18 years of age to be 73.9
million in 2011.%*% There appears to be a greater incidence
of tonsillectomies in that EoE population. However, our
data on indications for performing the tonsillectomy are
limited, as many were performed by community physicians
and up to 49% of patients did not have a specific reason
stated in the medical record for further analysis. There has
been some investigation of the inflammatory role in the
development of adenotonsillar hypertrophy. Release of
inflammatory cytokines observed in patients with EoE
could be hypothesized to contribute to adenotonsillar hyper-
trophy leading to symptomatic patients and need for
tonsillectomy.

Published reports have also implicated EoE in the devel-
opment of airway pathology.>'>'* An increased failure rate
after airway reconstructive surgery was previously observed
in patients with EoE.'>** Otteson et al'> described several
patients who required tracheotomy after LTP in long-term
follow-up of patients diagnosed with EoE in the interim.
Our study had only 5 patients (< 2% of cohort) who under-
went LTP or anterior cricoid split, and 4 had successful
operative outcomes. Two of these patients underwent LTP
after diagnosis of EoE and treatment with swallowed topi-
cal glucocorticoids. The other 2 patients were diagnosed 8
months and 3 years after LTP and treated with swallowed
topical glucocorticoids at that time without subsequent air-
way interventions needed. One patient with a complicated
medical and neonatal history had EoE diagnosed after hav-
ing both an anterior cricoid split and an LTP and failed air-
way reconstruction. This patient was born prematurely at 24
weeks’ gestation and developed subglottic stenosis
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secondary to prolonged intubation. An anterior cricoid split
was performed at 3 months of age. He continued to have
significant subglottic edema postoperatively and eventually
required tracheostomy tube placement. He was never
decannulated and subsequently required an LTP at 2 years
of'age. He continued to have difficulties with decannulation
and was diagnosed with EoE at age 3. He was started on
swallowed topical glucocorticoids at that time with even-
tual control of inflammation. He is still tracheostomy tube
dependent at 5 years of age and his airway outcome is pend-
ing. Although his neonatal course was complicated by sep-
sis, prematurity, and tracheitis, EoE as the lone factor in
failed airway reconstruction is unlikely. Although 4 out of 5
patients in our study had successful airway reconstructions,
this subpopulation was not well represented in our cohort
and we cannot draw broad conclusions beyond noting that
EoE may be associated with failed airway reconstruction in
some cases.

The retrospective study has limitations that should be
taken into account. The data were obtained from a single
tertiary care center and surrounding community and may
represent only this geographical region. The retrospective
nature of the study can lead to bias in data selection and
inability to determine the effect of unidentified confound-
ing variables. Therefore, only associations were able to be
observed from this study. The data available to determine
the indications for specific procedures that were more com-
mon in patients with EoE are limited and prevent the oppor-
tunity to provide further conclusions on these observed
trends. In addition, the limited access to community physi-
cian records precluded further data collection regarding
indications for the surgeries performed and timeframe for
initial EoE symptoms. Also, an age-matched cohort with
atopy or allergic disease was not included to provide direct
comparison of incidence of these OS in patients without
EoE. However, in comparison to historical incidence of the
number of myringotomies with tubes in children (6.8%),
our cohort did have a higher incidence than this average.

In our cohort, 75.6% of our patients had a diagnosis of
EoE following an OS. This finding is contrary to the study
by Smith et al,” which had 54.9% of patients having a pre-
existing diagnosis of EoE at the time of their otolaryngo-
logic consultation. Furthermore, Otteson et al'> diagnosed
92 children from 2429 patients undergoing esophageal
biopsy from a pediatric otolaryngology practice. Although
these 2 studies indicate an awareness of EoE by otolaryn-
gologists and a large percentage of children presenting to an
otolaryngologist following EoE diagnosis, our cohort may
suggest that awareness of EoE may still be insufficient.
Including a brief inquiry of a young patient’s feeding ability
and any further gastrointestinal symptoms in the initial
evaluation and having an elevated awareness of this disease
process may improve the earlier recognition of EoE. As the
association of otolaryngologic disease and EoE is being
developed, further research may focus on the etiology of

this association and the potential need for different manage-
ment of these otolaryngologic disease processes.

Conclusion

Nearly one-third of children in our EoE cohort required an
0S8, often prior to diagnosis of EoE. The incidence of BMT
and need for additional myringotomy and tube placement
was higher than prior reports, suggesting an association
between EoE and middle ear pathology. Furthermore, 5
patients in our cohort underwent airway reconstruction,
with 1 continued tracheotomy decannulation failure that
could be attributed to inflammation associated with EoE.
Last, a suspicion for EoE should be considered, especially
when children with a history of feeding difficulty or other
gastrointestinal symptoms may require general anesthesia
for an otolaryngologic surgery. Whereas the understanding
of EoE and its natural history continue to evolve, children
with EoE may have overlapping presentation of otolaryngo-
logic pathology and are better served by otolaryngologists
who are aware of EoE and able to properly refer for
treatment.
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