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Opinion statement

Although tympanostomy tube placement has been one of the most common surgical
procedures in children in the USA for many years, clinical practice guidelines were not
developed until recently. In 2013, the American Academy of Otolaryngology–Head and
Neck Surgery (AAO-HNS) published a clinical practice guideline based on an extensive
literature review to address specific indications for surgery. These clinical practice guide-
lines focus primarily on chronic otitis media with effusion and recurrent acute otitis media
and provide an evidence-based framework for decision-making strategies. Although a
useful tool to assist in clinical decision-making, it is important to keep in mind that
individual patient considerations and circumstances must also be taken into account when
making treatment decisions. Otherwise, healthy children with minimal risk of develop-
mental delays should be given a generous observation period prior to offering
tympanostomy tube placement; higher-risk children should undergo more prompt surgical
intervention.

Introduction

Tympanostomy tube placement is one of the most com-
mon pediatric surgical procedures performed in the USA
[1••]. The most common indications are chronic otitis
media with effusion (OME) with associated hearing loss
and recurrent acute otitis media (RAOM). Other indica-
tions include complications of eustachian tube dysfunc-
tion, complications of acute otitis media (such as

mastoiditis, meningitis, facial nerve paralysis, lateral si-
nus thrombosis, intracranial abscess), or prior to
planned hyperbaric oxygen therapy [2]. The primary
underlying issue for all of the indications listed above
is thought to be eustachian tube dysfunction, including
acute otitis media which is thought to be a complication
of upper respiratory tract infections in patients with
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underlying eustachian tube dysfunction [3, 4]. The goal
of tympanostomy tube placement is never to cure the
underlying condition but to allow aeration of the mid-
dle ear until the patients’ eustachian tube starts to func-
tion properly.

Children are prone to eustachian tube dysfunction
for several reasons, including the small caliber of their
eustachian tube, its horizontal direction, and their im-
mature immune systems [5]. Specific subpopulations of
children are at higher risk of eustachian tube dysfunc-
tion, including those with cleft palate [6], Down syn-
drome [7], and other children with craniofacial abnor-
malities [8]. These children have a significantly higher
rate of tympanostomy tube insertion and tend to have

more prolonged issues with eustachian tube dysfunction
and often require multiple sets of tympanostomy tubes.

Although tympanostomy tube placement is consid-
ered to be a simple, low-risk intervention and is per-
formed very commonly, there can be significant compli-
cations associated with the procedure. These include
post-operative otorrhea, myringosclerosis, tympanic
membrane atrophy, tympanic membrane perforation,
cholesteatoma and granulation tissue [9], as well as risks
associated with general anesthesia. Therefore, it is im-
portant to obtain a thorough history in these patients,
consider other less invasive interventions when appro-
priate, and place tympanostomy tubes only when they
are truly indicated.

Treatment
Observation

For many children, observation is an appropriate initial treatment option. The
recent clinical practice guidelines specifically recommend against
tympanostomy tube insertion in cases of short-duration OME and in children
with a history of RAOM who do not have a middle ear effusion at the time of
evaluation [1••]. These recommendations apply only to otherwise healthy
children who are not at risk for or already experiencing developmental delays
related to or exacerbated by their middle ear disease. The natural history of otitis
media in children is very favorable with a high rate of spontaneous resolution;
OME resolution following an episode of acute otitis media (AOM) is 59 % by
1 month and 74 % for 3 months [10]. Systematic reviews have not shown a
benefit for children undergoing tympanostomy tube placement for RAOMonly
[11, 12]; the patients’ ability to clear the effusion spontaneously suggests
favorable eustachian tube function. Following a period of observation, if chil-
dren go on to develop persistent middle ear effusions (MEE), tympanostomy
tubes may be offered.

Medical interventions
Antibiotics are the mainstay of treatment for acute otitis media; although, since
this is largely a self-limited disease, watchful waiting is often employed as the
initial approach. Antibiotics have also been used prophylactically for children
with RAOM, and although this has been shown to decrease episodes of AOM,
this effect ismodest and only lasts while the child is taking antibiotics; therefore,
prophylactic antibiotics for RAOM are recommended against by the 2004
American Academy of Pediatrics clinical practice guidelines for otitis media
[13•]. Similarly, there is no data to support the use of antibiotics to treat OME; a
2012 systematic review in the Cochrane database did not find any effect on the
rate of ventilation tube insertion or any substantial improvement in hearing
with antibiotic treatment of OME [14].

Intranasal steroids are occasionally used to treat patients with OME; it is
thought that steroids will decrease nasal inflammation and adenoid size,
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resulting in improved eustachian tube function. Although individual studies
have found this to be a successful intervention [15], larger systematic reviews
have found that while OME may have quicker resolution in the short-term, no
significant long-term benefit is demonstrated [16, 17]. Additionally, a recent
British study looking at cost-effectiveness concluded that treatment of OME
with nasal steroids is not a cost-effective practice [18]. Therefore, the use of
intranasal steroids is not recommended as a primary treatment modality for
childrenwithOME; however, itmay be a useful adjunct in some patients during
the period of watchful waiting.

Minimally invasive interventions
The underlying issue in most children with RAOM or OME is thought to be
eustachian tube dysfunction. “Autoinflation” refers to using increased intrana-
sal pressure to force the eustachian tube to open and may be achieved by
performing a Valsalva maneuver or by using a variety of available devices, such
as the Otovent or Politzer devices. Multiple studies have shown short-term
effectiveness of these devices with minimal side effects associated with their use
[19–21]. Although not widely accepted as a first-line treatment, a systematic
review suggested that because of low cost and low risk of adverse effects, it is
reasonable to consider the use of autoinflation devices while observing for
natural resolution of OME [22].

Surgical interventions

Myringotomy
Myringotomy is a surgical procedure in which a small incision is made in the
tympanic membrane. This allows for direct access to the middle ear space and
for release of fluid in the middle ear, as well as the ability to obtain fluid for
cultures if indicated. It is most commonly performed in conjunction with
tympanostomy tube placement but can be performed as an isolated procedure.
It is well known that myringotomy incisions heal spontaneously over a short
period of time, and this has been confirmed in animal studies which show that
almost all perforations are healed within 6–12 days [23]. A trial looking at
myringotomy with or without tympanostomy tube insertion showed that
myringotomy alone offered no benefit over myringotomy with tube insertion
regarding the amount of time with effusion or the number of episodes of AOM
[24, 25]. Therefore, although myringotomy alone may be useful in specific
situations, it is not recommended for children with RAOMor persistent OME. If
children undergo surgical intervention for RAOM or OME, a tympanostomy
tube should be placed.

Myringotomy with tympanostomy tube placement
Myringotomy with tympanostomy tube placement refers to a surgical proce-
dure in which a small incision is made in the tympanic membrane and a
pressure equalization tube is placed. This allows air exchange through the
tympanic membrane and aeration of the middle ear space. It is considered the
mainstay of treatment in children with RAOM or OME.

According to the recent American Academy of Otolaryngology–Head and
Neck Surgery (AAO-HNS) guidelines, patients with chronic OME which has

236 Otolaryngology (EM Arjmand and D Sidell, Section Editors)



persisted longer than 3 months who have documented hearing difficulty
should be offered bilateral myringotomy with tympanostomy tube placement
(BMT). A subset of otherwise healthy children with mild hearing loss and
chronic OMEmay have little to no benefit fromBMT. In contrast, other children
with more hearing difficulty may have significantly improved hearing and
improved quality of life with BMT [1••]. Similarly, BMT may be considered in
children with chronic OME who have symptoms such as behavioral problems,
poor school performance, or vestibular problems which may be attributed to
their OME. The final decision regarding tube placement should be made based
on a conversation between the otolaryngologist and the child’s caregiver,
weighing the potential benefit against the risk of tympanostomy tube
placement.

As discussed previously, BMT has not been shown to be a beneficial inter-
vention in children with RAOM without evidence of persistent effusion [11,
12]. Based on these studies, the AAO-HNS guidelines recommend against BMT
in children with a history of RAOMwho do not have an effusion at the time of
evaluation for tubes. However, in those children with RAOM who do have a
middle ear effusion at the time of evaluation, the guidelines recommend
offering BMT. The reasoning for this recommendation is that the presence of an
effusion at the time of evaluation serves as an indication of underlying eusta-
chian tube dysfunction and also suggests diagnostic accuracy of AOM. Of note,
a recent study showed that children with RAOM with or without OME had a
significantly lower quality of life scores compared to those with only OME [26],
so this should be considered whenmaking a decision regarding tympanostomy
tube placement in these children. In children with RAOM, the primary rationale
for placing tubes is to reduce the frequency of infections, but there are other
benefits including decreased pain with ear infections and eliminating the need
for systemic antibiotics. Therefore, certain subsets of children including those
with severe episodes of AOM, antibiotic allergies, or other comorbid conditions
may benefit from prompt tympanostomy tube placement.

The recent AAO-HNS guidelines also define “at risk children” as those
children who are at increased risk for speech, language, or learning delays
from either RAOM or OME due to underlying factors. The guidelines support a
lower threshold for BMT in these children [1••]. At risk children are specifically
defined as those with underlying permanent hearing loss, suspected or con-
firmed speech or language delay, developmental disorders, syndromes and
craniofacial disorders, visual impairment, and cleft palate or developmental
delay. Most physicians are aware of the increased need for tubes and increased
risk of complications of OME in the cleft palate and Down syndrome popula-
tions, as both of these populations have been extensively studied [6, 7]; how-
ever, it is important to keep inmind the other, perhaps less obvious, risk factors.
Therefore, it is important to get a good developmental and behavioral history
and use that in conjunction with the history and physical examination when
making a decision regarding tympanostomy tube placement.

The role of pre-operative audiologic testing in patients undergoing BMT
placement is controversial. Some otolaryngologists routinely obtain pre-
operative and post-operative audiograms although the risk of hearing loss due
to the procedure itself is considered largely theoretical [27]. A study by
Manning, et al., in 1994 identified a 1 % incidence of previously undiagnosed
sensorineural hearing loss and concluded that hearing assessment should be a
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part of the pre-operative workup for these children [28]. The recent AAO-HNS
guidelines also recommend hearing testing in all patients prior to
tympanostomy tube placement [1••]. The results from audiometric testing
contribute to decisionmaking about surgery and prompt further questions
about the impact of hearing loss on a child. They also help to establish
expectation of hearing improvement after tube placement.

With the rising cost of health care, there has been a push to elimi-
nate any unnecessary testing, and the role of pre-operative audiogram
has been questioned. A study looking at 1204 tympanostomy tubes
placed found a 1.3 % incidence of pre-existing sensorineural hearing
loss consistent with Manning’s findings in 1994 and no cases of post-
operative conductive or sensorineural hearing loss [27]; this suggests that
routine pre-operative testing may not be necessary. Regardless of the
decision to obtain pre-operative audiometric data, it is generally accept-
ed that patients should have post-operative audiograms—either as a
baseline hearing assessment in patients who did not have a pre-
operative audiogram or as a post-op comparison in those who did have
a pre-operative audiogram [27, 28].

Parents should be counseled that the goal of the tubes is to provide middle
ear aeration but that they will not fix the eustachian tube dysfunction. Although
the presence of tubes completely eliminates middle ear infections in some
children, some children continue to have middle ear infections, which present
with purulent otorrhea and are treated with ototopical drops. It is also impor-
tant that the caregiver understands that there is no guarantee on how long the
tubes will stay in place, some extrude prematurely and some remain in place
too long, requiring surgical removal, but the majority extrude within 1–2 years.
[1••] In some children, eustachian tube function has normalized by the time
the tubes have extruded; however, up to 50 % of children require reinsertion of
tympanostomy tubes [29]. Following tube insertion, children should follow up
intermittently with their otolaryngologist until the tubes have extruded. They
should also be seen following tube extrusion to evaluate the status of the
middle ear and eardrum and determine whether any further intervention is
required, such as reinsertion of tubes or repair of an eardrum perforation.
Recommendations for tympanostomy tube placement are summarized in
Table 1.

Table 1. Recommendations for tympanostomy tube placement in children

Scenario Recommendation
OME G3 months Observe
OME 93 months, asymptomatic Optional BMT
OME 93 months, symptomatic BMT
RAOM with MEE BMT
RAOM without MEE Consider BMT if impacting QOL
At risk childrena with RAOM or OME of any duration BMT

OME otitis media with effusion, BMT bilateral myringotomy with tube placement, RAOM recurrent acute otitis media, MEE middle ear effusion,
QOL quality of life
aAt risk children refers to subset of children who are at increased risk for speech, language, or learning delays from RAOM or OME due to
underlying factors, further defined in “Treatment” section under “Bilateral myringotomy with tubes”
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Adenoidectomy
Adenoidectomy has been described either with or without tympanostomy tube
placement as a treatment for OME. Historically, it was thought that large
adenoids may mechanically obstruct the eustachian tube orifice, thus resulting
in eustachian tube dysfunction and OM. Multiple recent studies suggest that in
fact it is the formation of biofilms on the adenoid bedwhich contribute toOME
rather than the size of the adenoids [30, 31]. Adenoidectomy is a more invasive
surgical procedure than BMT alone, requiring intubation and increased time
under general anesthesia as well as a risk of bleeding and increased post-
operative pain. Adenoidectomy with BMT has been shown to result in a
decreased need for repeat BMT in children over 4; however, this effect is not
present in younger children.31 Most studies agree that there is limited
benefit of adenoidectomy in children younger than 2–3 years of age
[32] but that children over the age of 4 with persistent OME may
benefit from adenoidectomy [33••, 34] with BMT compared to BMT
alone. Practice patterns vary, but it is reasonable to consider
adenoidectomy with BMT in children over the age of 4 with persistent
OME, in those who require multiple sets of tubes, or in those with
concurrent significant nasal obstruction or sleep apnea.

Conclusions

The recent AAO-HNS guidelines for tympanostomy tube placement
provide an excellent framework for decisionmaking in children with
RAOM and chronic OME. Children with RAOM who have an effusion at
the time of evaluation should be offered tympanostomy tube placement;
those who do not have an effusion at the time of evaluation can
undergo observation with consideration of tympanostomy tube place-
ment if the RAOM is significantly impacting their quality of life. The
majority of otherwise healthy children with OME should undergo an initial
period of observation for up to 3–6 months for spontaneous resolution of the
effusion prior to considering tympanostomy tube placement. However, in
children who are at increase risk of developmental delays, such as those with
various syndromes or craniofacial abnormalities or children who are already
expressing delays as a result of the effusion, surgical intervention should be
performed more promptly. Although generally a low-risk procedure, caregivers
should be aware of post-operative considerations and potential complications
prior to their child undergoing tympanostomy tube placement.
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