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Abstract
Purpose of Review Review the current state of the adenoidectomy procedure in the pediatric population with up-to-date indica-
tions for surgery, operative techniques, adverse events, non-surgical management of adenoid hypertrophy, and future directions.
Recent Findings Adenoidectomy is indicated in children for the treatment of sleep-disordered breathing, nasal airway obstruc-
tion, recurrent acute otitis media, and chronic rhinosinusitis. A new recommendation was released in 2016, not supporting
adenoidectomy for a primary indication of otitis media in children under 4 years old, including those with prior tympanostomy
tubes, unless a distinct indication exists such as nasal obstruction or chronic adenoiditis. Although adenotonsillectomy is the
mainstay of treatment for obstructive sleep apnea (OSA), recent studies have identified that non-obese patients with moderate
OSA and small tonsils have comparable benefits with adenoidectomy alone with less complications. While conventional
approaches such as indirect mirror-assisted curette and suction coagulation are still utilized, direct transnasal endoscope-
assisted removal of the adenoids has proven to be a safe technique, with good short- and long-term outcomes. Novel non-
surgical therapies including immunotherapy have been evaluated.
Summary Adenoidectomy is a safe procedure in the pediatric population and leads to excellent outcomes. Adverse events are
rare, and hospitalization is uncommon. Children with sleep disturbance from nasal airway obstruction, ear disease, or chronic
rhinosinusitis are the best operative candidates for this procedure.
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Introduction

Adenoidectomy is a common pediatric surgical procedure per-
formed by otolaryngologists today [1]. The surgical indica-
tions for adenoidectomy as stated on the website of the
American Academy of Otolaryngology/Head and Neck sur-
gery as of 2017 include [2]:

1. Four or greater episodes of recurrent purulent rhinorrhea
in prior 12 months in a child < 12 years of age.

2. Persisting symptoms of adenoiditis after two courses of
antibiotic therapy. One course of antibiotics should be
with a β-lactamase stable antibiotic for at least 2 weeks.

3. Sleep disturbance with nasal airway obstruction persisting
for at least 3 months.

4. Hyponasal speech.
5. Otitis media with effusion for over 3 months or associated

with additional sets of tubes.
6. Dental malocclusion or orofacial growth disturbance doc-

umented by orthodontist or dentist.
7. Cardiopulmonary complications including cor

pulmonale, pulmonary hypertension, and right ventricu-
lar hypertrophy associated with upper airway obstruction.

8. Otitis media with effusion (age 4 or greater).

Epidemiology and Incidence

Large variations in adenoidectomy surgical rates have been
reported from different countries [3–5]. A higher incidence
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for boys than girls is described by several studies [3, 5–8]. The
most common indications for adenoid surgery have been re-
current upper airway infections, acute otitis media, otitis me-
dia with effusion, and otitis and adenoid hypertrophy [6].

A 2010 US study [9] looked at the change in procedure rate
over the 10-year period of 1996–2006. In 2006, the US
adenoidectomy rates were 176/100,000 in children < 18 years
old. There was no significant change in rates of solitary
adenoidectomy, 183/100,000 in 1996 and 176/100,000 in
2006. However, there was an increase in the rate of
adenotonsillectomy from 370/100,000 children in 1996 to
687/100,000 children in 2006.

A 2016 Swedish study [10] described adenoidectomy rates
of 740/100,000 in children < 10 years old, with primary
adenoidectomy reaching its peak at 3 years of age.
Adenoidectomy was rarely performed on patients < 1 year
old. For children under 2 years old, adenoidectomy alone
was the most common surgery, compared to children over
2 years of age, with adenotonsillectomy being the most com-
mon. Finland and Belgium report highest incidence with
1290/100,000 children and 1270/100,000 children per year,
respectively.

A 2017 study from Taiwan [8] reported a total of 20,599
children undergoing adenoidectomy from 1997 to 2012 (mean
age, 7.4 years; 67% boys, 24.5/100,000 children). The age
group of 3- to 5-year-olds had the highest incidence in both
genders (p < 0.001), with boys having higher incidence rates
than girls (p < 0.001). An increasing trend in rates from 1997
(14.8/100,000) to 2012 (26.9/100,000) was reported
(p < 0.001). The indication for adenoidectomy changed with
surgery for sleep-disordered breathing increasing significantly
from 10.1 to 35.6%, and infection as an indication decreasing
from 32.3 to 8.0% (p < 0.001).

Assessment for Adenoid Hypertrophy

Optimal evaluation for adenoid hypertrophy is made by fo-
cused history and physical examination, as well as adenoid
assessment with direct visualization or radiography. Relevant
literature has concluded nasopharyngoscopy to be the gold
standard in the assessment of adenoid hypertrophy [11–13].
However, lateral neck radiography has been found to still play
a role in assessment, although somewhat controversial. Feres
et al. [14] performed a systematic review including 11 studies
analyzing the usefulness of lateral neck X-rays for determin-
ing adenoid hypertrophy. Many limitations were identified in
reported study data including large variations in the radio-
graphic and comparative flexible nasopharyngoscopy evalua-
tion methods, as well as assessment methods that were sub-
jective or poorly described. Despite the limitations, the au-
thors concluded “lateral X-rays might be considered

somewhat useful, even though it could not be clearly
demonstrated.”

Adenoidectomy for SDB/OSA

Adenoidectomy Alone

Adenotonsillectomy is the recommended procedure for child-
hood obstructive sleep apnea (OSA); however, with regard to
whether adenoidectomy is indicated alone in cases of young
patients or the lack of tonsillar hypertrophy, the main textbook
of pediatric pulmonology from 2006 states both tonsils and
adenoids should be removed, even when one or the other
seems to be the primary culprit [15]. Compared to
adenoidectomy, tonsillectomy is associated with a higher rate
of complications including morbidity and mortality.
Compared to adenotonsillectomy, adenoidectomy alone com-
plications are infrequent and associated with decreased post-
operative pain, dehydration, post-operative bleeding, hospital-
izations or shorter hospitalizations, and lower cost [16].

An Israeli study published in 2016 [17] studied whether
adenoidectomy alone is a reasonable and appropriate treat-
ment for children with OSA. The study included 515 children
with OSA and AHI > 5, who underwent adenoidectomy or
adenotonsillectomy. Patients were reevaluated on average
41 months after surgery using the Pediatric Sleep
Questionnaire. The results were similar for adenoidectomy
and adenotonsillectomy in non-obese children with an
apnea-hypopnea index < 10 and small tonsils (< 3).
However, the “adenoidectomy only” group had a higher fail-
ure rate in children with severe OSA and tonsil size ≥ 3. The
authors concluded that in children under 7 years old who are
non-obese with moderate OSA and small tonsils, long-term
outcomes of adenoidectomy are comparable to those of
adenotonsillectomy, and adenoidectomy alone is a reasonable
treatment option.

Adenotonsillectomy Evidence

OSA is a common condition in children that affects 1–3% of
the general pediatric population [18] and is associated with
numerous adverse health outcomes. The most common iden-
tified risk factor for OSA is adenotonsillar hypertrophy, and
the primary treatment is adenotonsillectomy, which accounts
for more than 500,000 procedures annually in the USA alone
[19]. Both the American Academy of Pediatrics and American
Academy of Otolaryngology-Head and Neck Surgery recom-
mend adenotonsillectomy as the preferred treatment for ob-
structive sleep apnea in children over the age of two [20•, 21].
As adenotonsillectomy is the recommendation for OSA, in the
literature, it can be difficult separating out adenoidectomy
evidence from adenotonsillectomy evidence.
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While tonsillectomy and adenoidectomy remain first-line
therapies for OSA and hypopnea syndrome in children, the
success rates for OSA resolution with adenotonsillectomy are
variable. A meta-analysis of 23 studies found that the treat-
ment success rate was 58% [22]. Bhattacharjee et al. [23]
performed a large multicenter study and found 27% of chil-
dren achieved OSA cure, defined as an AHI less than 1 event
per hour, following adenotonsillectomy. Residual OSA was
associated with children who were older, obese, or who had
more seve r e ba se l i n e d i s e a s e . The Ch i l dhood
Adenotonsillectomy Trial (CHAT) [24•] is the first random-
ized clinical trial of adenotonsillectomy vs watchful waiting
for children with OSA. A successful outcome for
adenotonsillectomy, defined as AHI less than two events per
hour and an obstructive apnea index less than one event per
hour, was found to be 79%. Risk factors for post-operative
OSAwere obesity, African American race, and an AHI greater
than 4.7 events per hour. Interestingly, 47% of children in the
watchful waiting group had spontaneous resolution of their
OSA at 7 months. However, a significant advantage for
adenotonsillectomy over watchful waiting was reported for
normalization of sleep study results, scores on multiple
parent-reported behavioral scales, scores on SDB rating
scales, and quality of life. In contrast, there were no differ-
ences in formally assessed neurocognitive attention and exec-
utive function; results of teacher-reported behavior scales
were mixed.

Drug-Induced Sleep Endoscopy

Drug-induced sleep endoscopy (DISE) is a comprehensive
technique for airway assessment that includes evaluation of
the adenoids along with the palate, oropharynx, hypopharynx,
and larynx. This assessment is directed for children with OSA
of unclear etiology and often leads to complex multilevel
management of the breathing disorder. Using the DISE find-
ings to guide surgical decision making has been extensively
studied recently as an alternative tool in the surgical manage-
ment for OSA.

The advantage of DISE over awake physical examination
is that it allows dynamic visualization of the nasopharyngeal,
oropharyngeal, hypopharyngeal, and laryngeal airway during
“sleep” [25]. However, in the majority of OSA cases where
there are hypertrophied tonsillar and adenoidal tissues, DISE
is not needed in the surgical decision-making process. The
role of DISE is in cases without hypertrophied tonsils or ade-
noids, or in the cases where the OSA is refractory to
adenotonsillectomy [26].

A recent study from Cincinnati Children’s looked at the
effectiveness of pediatric DISE-directed surgery for children
with infant OSA or refractory OSA after adenotonsillectomy.
The most commonly performed surgical procedures were

adenoidectomy (48%, n = 27), supraglottoplasty (38%, n =
21), tonsillectomy (27%, n = 15), lingual tonsillectomy
(13%, n = 7), nasal surgery (11%, n = 6), pharyngoplasty
(7%, n = 4), and partial midline glossectomy (7%, n = 4).
With DISE-directed surgery, mean oAHI improved from
14.9 ± 13.5 to 10.3 ± 16.2 events/h, with 54% (30 of 56) of
children with oAHI < 5 and 16.1% (9 of 56) with oAHI < 1
[27].

Another recent study aimed to investigate whether DISE
changes treatment decisions and outcomes in otherwise
healthy children and infants with OSA. DISE altered the ther-
apeutic decision-making in up to 1/3 to 1/4 who did not un-
dergo T&A, instead undergoing isolated adenoidectomy, ton-
sillectomy, or non-surgical treatment. The authors concluded
that DISE provides effective, individually tailored treatment
of OSA in otherwise healthy infants and children and resulted
in comparable treatment outcomes when compared to stan-
dard treatment with T&A [28].

Adenoidectomy for Ear Disease

Additional indications for adenoidectomy are ear disease in-
cluding bilateral otitis media with effusion, recurrent acute
otitis media (3 infections in 6 months or 4 in 12 months),
and eustachian tube dysfunction. The benefits of
adenoidectomy for otitis media are to reduce time with middle
ear effusion, recurrent disease after tube extrusion, and need
for repeat tube placement. Contrary to previous thoughts, the
ability of adenoidectomy to improve otitis media with effusion
is related to decreased bacterial load in the nasopharynx and
seems to be independent of adenoidal volume.

In 2014, Wallace et al. [29] performed a review of random-
ized trials and reported that adenoidectomy increased otitis
media with effusion resolution by 27% at 6 months (measured
by otoscopy) and 22% at 6 months and 29% at 12 months
(measured by tympanometry). A systematic review and meta-
analysis was done by Mikals and Brigger in 2014 [30•].
Fifteen randomized trials and observational studies of
tympanostomy tubes, with or without adenoidectomy, as pri-
mary therapy for acute otitis media and otitis media with ef-
fusion were reviewed. For children ≥ 4 years old,
adenoidectomy reduced the rate of repeat tympanostomy tube
insertion from 36 to 17%. However, no significant effect was
found in children under 4 years old.

Boonacker et al. [31] performed a meta-analysis based on
1761 chi ldren nine randomized tr ia l compar ing
adenoidectomy with or without tubes to no surgery or tubes
alone. There was no clinical benefit in performing an
adenoidectomy in children under 4. Children ages 4 years
and older spent 50 fewer days with otitis media with effusion
(OME) over the next 12 months had lower failure rates (51 vs
70%), and a lower rate of future surgery (2 vs 19%).
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As a result of these studies, a new recommendation not
supporting adenoidectomy for a primary indication of otitis
media in children under 4 years old was released by the joint
committee of the American Academy of Otolaryngology—
Head and Neck Surgery Foundation, the American
Academy of Pediatrics, and the American Academy of
Family Physicians [32]. This includes those with prior
tympanostomy tubes, unless a distinct indication exists such
as nasal obstruction or chronic adenoiditis.

Adenoidectomy for Pediatric Chronic
Rhinosinusitis

Pediatric chronic rhinosinusitis (PCRS) is defined as at least
90 continuous days of two or more symptoms of purulent
rhinorrhea, nasal obstruction, facial pressure/pain, or cough.
Additionally, there must be either endoscopic signs of muco-
sal edema, purulent drainage, or nasal polyposis and/or CT
scan changes showing mucosal changes within the
ostiomeatal complex and/or sinuses to make the diagnosis
[33]. It is a common yet difficult problem in the pediatric
population, and most patients respond to first-line medical
therapy, which includes nasal saline irrigations, nasal steroid
sprays, and an antibiotic directed at the most common
sinonasal pathogens. Removing children from a daycare set-
ting is effective in decreasing exposure to upper respiratory
pathogens and decreasing sinusitis disease burden. The role of
adenoidectomy in the treatment of refractory PCRS is support-
ed by the literature.

The adenoid has been implicated in sinus disease, because
it harbors bacteria within biofilms. Coticchia et al. [34] com-
pared adenoid tissue removed for PCRS vs SDB for surface
area coverage of biofilms. They found 94.9% of the surface
area of adenoid tissue removed for PCRS had mature biofilms
vs 1.9% in patients with SDB. The authors concluded that
recurrent symptoms of CRS despite medical therapy are sec-
ondary to biofilm presence, and mechanical debridement of
the adenoid tissue is the best therapeutic option to eradicate
the biofilms.

A retrospective chart review was performed by Shin et al.
[35] studying pediatric CRS and adenoid size and bacteriolo-
gy. The severity of sinus disease as seen on Waters’ view was
correlated with the rate of bacterial isolation from the adenoid
cultures (p < 0.001). Bacteria were isolated from 79.3% of the
specimens, and in patients who grew H. influenzae and S.
pneumoniae, there was a statistically significant increase in
the preoperative radiographic sinus disease severity. In con-
trast, there was no correlation between adenoid size and se-
verity of sinus disease, suggesting that the adenoid acts as a
reservoir for bacteria rather than a source of obstruction.

A meta-analysis was performed studying the clinical out-
come of pediatric patients undergoing adenoidectomy for

refractory rhinosinusitis, with caregiver reports of symptom
improvement as the main outcome measure. The summary
estimate of patients who symptomatically improved following
adenoidectomywas 83.4% (95%CI 574.5–92.2%, p < 0.001),
and the authors strongly suggest adenoidectomy as the first-
line surgical management of refractory pediatric CRS [36].

In 2014, the AAO/HNS released a clinical consensus state-
ment on PCRS [33]. In regard to adenoidectomy for PCRS,
the following four statements reached consensus:

1. Adenoidectomy is an effective first-line surgical proce-
dure for children up to 12 years of age with chronic
rhinosinusitis.

2. Adenoidectomy can have a beneficial effect in patients
with pediatric chronic rhinosinusitis that is independent
of endoscopic sinus surgery.

3. Tonsillectomy (without adenoidectomy) is ineffective
treatment for chronic rhinosinusitis.

Surgical Technique

An adenoidectomy can be performed by a variety of surgical
techniques. The conventional adenoidectomy technique is
performed via curettage, which is still used by many surgeons
although decreasing as more surgeons adopt suction cautery
and microdebrider adenoidectomy. Another common tech-
nique is removing the adenoid tissue using a suction cautery
instrument to ablate and suction away the lymphoid tissue. A
more recent technique is mirror- or endoscopic-assisted
adenoidectomy by microdebrider. The microdebrider is a
powered cutting device that precisely removes tissue while
avoiding inadvertent mucosal trauma. The term “powered in-
strumentation” refers to motor-driven tools that deliver con-
tinuous suction and cutting. The main benefit of
microdebrider adenoidectomy is its ability to provide precise,
rapid, and complete removal of the adenoid tissue in a safe
manner, without injury to the pharyngobasilar fascia.

Anand et al. [37] performed a study in 2013 comparing the
curette and microdebrider techniques. The authors concluded
that the surgical technique used can have considerable influ-
ence on the duration of surgery, intra-operative bleeding, post-
operative pain, recovery time, and completeness of removal of
the adenoid tissue.

In recent years, the endoscope-assisted approach has been
heavily studied in the context of adenoidectomy. This is a
technique where the endoscope is placed into the nose
allowing transnasal visualization of the nasopharynx, and the
adenoid is removed either transorally (used most frequently)
or transnasally. It has been identified that transnasal endosco-
py with conventional curette is a safe and effective technique
for adenoidectomy [38]. A recent study found that the
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endoscopic approach is superior with regard to decreased op-
erative time, decreased blood loss, and lower rates of overall
post-operative complications, in comparison to convential
curretage [39]. A 2011 review of surgical techniques for a
power-assisted adenoidectomy found all current technologies
to be safe and effective; however, the Transoral Endonasal-
Controlled Combined Adenoidectomy (TECCA) technique
was recommended, as it was considered the most ergonomic
[40].

Adenoid Regrowth and Revision
Adenoidectomy

Regrowth of adenoid tissue is also a potential concern follow-
ing adenoidectomy. In a large study of over 10,000
adenoidectomies, it was found that the rate of revision
adenoidectomy was 1.5%, and children under 5 years of age
were 2.5 times more likely to have a second adenoidectomy
[41]. Another study reported a revision adenoidectomy rate of
9%, with a median re-operation time of 16 months following
initial procedure [5].

In 2017, Huo et al. [42] performed a retrospective study
looking at the relationship between allergic disease and ade-
noid regrowth. They found that children 36 months post-
adenoidectomy that had adenoid regrowth had more allergic
disease and higher IgE, IL-4, and IL-5 levels than the same-
aged children in control group. The Pediatric Allergic Disease
Quality of Life Questionnaire scores for nasal symptoms and
activity were higher in children older than 36 months in the
recurrence group. A multivariate logistic regression found al-
lergic status and low levels of FoxP3 to be independent risk
factors for adenotonsillar regrowth. They concluded that aller-
gic disease is a risk factor for adenotonsillar regrowth in chil-
dren following T&A for OSA, and the risk increases with age.
Gastroesophageal reflux disease (GERD) has also been shown
to significantly increase the risk of disease recurrence [6].

Wei et al. [43] studied adenoid regrowth after endoscopic-
assisted transoral adenoidectomy down to the pharyngobasilar
fascia surface. Thirty-nine patients underwent the procedure
with endoscopic guidance using a power-assisted system.
Follow-up assessments were done at 18–36 months after sur-
gery, and no regrowth was identified. The authors concluded
that adenoid regrowth is rare after adenoidectomy down to the
pharyngobasilar fascial surface, and this fascial level should
be considered the surgical boundary for adenoidectomy.

A similar study was performed in 83 patients using
endoscopic-assisted coblation removing the adenoid down to
pharyngobasilar fascia. In all patients, the surgical excision
extended superiorly to the periosteum over the body of sphe-
noid; posterolaterally to the fossa of Rosenmuller, anterolater-
ally to the torus tubarus, and inferiorly to Passavant’s ridge.

Follow-up was done with nasal endoscopy at 1 year, and there
were no occurrences of adenoid regrowth [44].

Sapthevee et al. [45] performed a study looking at adenoid
regrowth and adenoidectomy technique. Patients were divided
into two groups based on whether their adenoidectomy was
done with a microdebrider or suction coagulation. There was a
revision rate of 0.84% (34 patients) for the microdebrider
group and 1.5% (50 patients) for the suction coagulation
group. The authors concluded that incidence of regrowth like-
ly relates to variables other than the technique used, as there
was no difference in the regrowth rate.

For patients with palatal dysfunction and marked adenoidal
hypertrophy, most commonly involving children with a cleft
palate, partial adenoidectomy is the preferred approach to treat
the obstructive process. This technique which preserves the
retropalatal adenoid alleviates the obstruction while preserv-
ing the velopharyngeal valve function. Studies have looked at
various tools to maximize safety and effectiveness of partial
adenoidectomy in these children who carry an increased risk
for surgical complications. Previous studies have looked at
methods such as suction diathermy [46] and endoscopic
power-assisted microdebrider [47]. The endoscopic approach
for partial adenoidectomy has also been studied, and has been
found to be a safe and effective procedure, without increased
risk for velopharyngeal insufficiency [48, 49]. However, when
performing an adenoidectomy in a patient with a cleft palate
repair, careful decision-making and an informed discussion
with the patient and family is important, as these patients are
high risk for post-operative complications.

Adenoidectomy Complications

Several adverse events following adenoidectomy have been
studied to assess the safety of this procedure. In general,
adenoidectomy in children is well tolerated with low rates of
complications. There is a small risk of hemorrhage, which has
been separated into primary (within the first 24 h following
surgery) and secondary (over 24 h post-surgery) hemorrhage.
Primary hemorrhage has a risk of approximately 0.5–0.8%,
and there is minimal risk of secondary hemorrhage [5, 50, 51].
The risk of primary hemorrhage in each procedure appears to
be additive, as adenotonsillectomy carries double the risk as
one of the procedures performed alone [51]. Interestingly,
children with OSA carry higher rates of respiratory compro-
mise postoperatively, but lower rates of postoperative bleed-
ing [52].

Velopharyngeal insufficiency (VPI), or the dysfunction of
the velopharyngeal sphincter from separating the nasal and
oral cavities, is a rare but known complication that occurs in
conjunction with adenoidectomy. It often manifests as
hypernasality, poor speech output, and nasal regurgitation.
Unlike VPI due to anatomical abnormalities such as cleft
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palate, VPI following adenoidectomy is usually transient and
resolves without further surgical intervention [53].
Cephalometry may be a useful way of providing information
on VPI, as it can help indicate which children have VPI, and
postoperatively which children will have prolonged postoper-
ative VPI [54, 55].

Non-traumatic atlantoaxial rotary subluxation, also known
as Grisel syndrome, has previously been described in the lit-
erature, and children with Down syndrome are at higher risk
for this, as they can commonly have atlantoaxial instability
[56]. These children often present with torticollis and pain
with rotation [57]. A corollary to this complication is
pharyngobasillar fascial spasm which occurs as complication
to injury and cautery to the fascial layer. This was a frequent
complication with the curettage technique, but is rarely en-
countered with use of the microdebrider.

Nasopharyngeal stenosis is the obliteration of the normal
communication between the nasopharynx and the oropharynx
secondary to the fusion of the tonsillar pillars and soft palate to
the posterior pharyngeal wall. This complication is very rare
and is due to procedural errors of excessive excision of pos-
terior tonsillar pillars or excessive electrocautery. Therefore,
careful technique, judicious use of electrocautery, and ade-
quate preoperative evaluation are essential in preventing na-
sopharyngeal stenosis. Nasopharyngeal stenosis is a very dif-
ficult complication to fix; however, palatal eversion and bilat-
eral Z-pharyngoplasty have been shown to be effective treat-
ments [58, 59].

In addition to the most common adenoidectomy complica-
tions, several rare complications have been recently described
in the literature. In 2016, a case was published where a young
girl suffered an internal carotid artery (ICA) dissection and
subsequent cerebral infarction resulting in hemiplegia and
global aphasia found to be due to an ICA loop later confirmed
on angiogram [60]. Other very rare events described in the
literature include temporomandibular joint dysfunction, verte-
bral osteomyelitis [58, 61, 62], and cerebrospinal fluid (CSF)
leak from the use of a microdebrider leading to
pneumocephalus and meningitis [63].

Non-surgical Therapy for Adenoid
Hypertrophy

In previous studies, intranasal corticosteroids have been
shown to significantly improve symptoms in patients with
moderate to severe adenoidal hypertrophy, as well as decrease
adenoid size [64, 65]. In a 2015 review and meta-analysis of
eight randomized controlled trials using mometasone for ade-
noid hypertrophy, it was found to be associated with improved
nasal obstruction and symptoms, decreased adenoid size, and
improved quality of life [66]. Fluticasone (Flonase®) has also
been shown to significantly improve airway obstruction,

mouth breathing, apnea, night cough, and even speech abnor-
malities, compared to normal saline [67]. In this study, 76% of
patients who were previously recommended surgery did not
require intervention. In addition to symptomatic improve-
ment, intranasal corticosteroids have also been shown to de-
crease rates of surgery for adenoid hypertrophy [68]. Studies
have also examined the effect of steroid nasal spray after
adenoidectomy and found that administration significantly
prevented regrowth and obstructive nasal symptoms if admin-
istered 3 weeks post-adenoidectomy [69]. However, these re-
sults have been controversial, as other studies have found that
fluticasone is not effective in improving adenoid hypertrophy
[70]. Also many of these studies have not adequately assessed
the role of allergy in patients that respond to this therapy, and it
is possible that improvement is from improved nasal rhinitis
and not a decrease in adenoid hypertrophy.

Leukotriene inhibitors (such as Montelukast, Zafirlukast,
and Pranlukast) have been studied for their role in adenoidal
hypertrophy. Montelukast specifically has been shown to
cause a decrease in adenoid size in 76% of patients and
deemed an acceptable alternative therapy to surgical treatment
[71]. In a double-blinded, placebo-controlled randomized tri-
al, montelukast significantly improved the severity of OSA
and decreased the underlying adenoid hypertrophy in children
[72]. In a 2016 review of the effect of antileukotrienes in
adenoid hypertrophy, it was concluded that leukotriene inhib-
itors reduce the apnea-hypopnea index and decrease
adenotonsillar inflammation [73].

Antibiotics are generally not sufficient modes of treatment
for adenoid hypertrophy, as many infections are characterized
by highly resistant bacteria that do not respond to many
groups of antibiotics [74, 75]. Additionally, many viruses are
often associated with adenoid hypertrophy, including human
bocavirus [76, 77], EBV, and polymoviruses [76].

A recent study profiling the different pathogens colonizing
the adenoids and middle ear, nine respiratory viruses (rhino-
virus, influenza virus, picornavirus, syncytial respiratory vi-
rus, metapneumovirus, coronavirus, enterovirus, adenovirus,
and bocavirus) and five bacteria (S. pneumoniae, H.
influenzae, M. catarrhalis, P. aeruginosa, and S. aureus) were
identified [78]. When children with OME were compared to
controls, it was found that adenovirus was found in signifi-
cantly higher rates of patients with OME than controls.
Studies have identified age-specific bacteria such as
Chlamydia pneumoniae in children aged 10–16 years [79, 80].

Genetics/Immunology

Recently, the role of genemodification and immunomodulation
in the scope of adenoid hypertrophy has been examined.
Children with obstructive adenoidal hypertrophy have evidence
of greater blood and urine markers of oxidative DNA damage
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compared with children without adenoid disease [81]. It has
also been shown that oxidants and antioxidants play an impor-
tant role in both adenotonsillar hypertrophy and chronic
adenotonsillitis, but that oxidative levels differed between the
two pathologies, suggesting different disease states [82].

The literature has looked into the role of the immune sys-
tem in managing adenoid hypertrophy and infection, and the
modulation seen with disrupting of the lymphoid tissue. The
role of Th17 and Treg has been examined, and a recent study
showed that as the Th17/Treg ratio increased, the size of the
adenoids increased, and the ratio was significantly higher in
OSA patients compared to controls [83]. Surfactant proteins,
epithelial proteins modulated in the inflammatory response,
have also been studied. It was found that surfactant protein
(SP)-A and D were found to be downregulated in adenoid
hypertrophy, and may be thought to contribute to pediatric
chronic rhinosinusitis (pCRS) [84]. The immunological link
between adenoid hypertrophy and otitis media with effusion
has also been examined. A small study has supported the
disordered interaction between CD27 and CD70 in children
with adenoid hypertrophy was linked to the development of
otitis media with effusion [85].

Conclusion

Indications for Adenoidectomy

While there have been many indications for adenoidectomy,
sleep-disordered breathing from nasal airway obstruction, ear
disease, and pediatric chronic rhinosinusitis remain the major
indications for the procedure. Adenoidectomy alone is an ef-
fective treatment option in children under 7 years old who are
non-obese with moderate OSA and small tonsils. There is a
clinical benefit in performing an adenoidectomy in children
over 4 years old at the time of tympanostomy tube placement.
Adenoidectomy is over 80% effective as the first-line surgical
management of refractory pediatric CRS.

Adverse Events

Adenoidectomy is a very safe procedure with the most fre-
quent complications, albeit rare, being primary hemorrhage
and velopharyngeal insufficiency.

Treatment Options

Recent literature has emphasized the use of the transnasal
endoscope-assisted approach and has found that it is safe
and effective, and may provide results superior to convention-
al operative techniques, as it can improve visualization and
facilitate removal of all of the adenoid tissue down to the
pharyngobasilar fascia. Specific surgical devices and

approaches have additionally been studied. Non-surgical ther-
apies include intranasal steroids and leukotriene inhibitors,
while antibiotics have not been shown to be effective. New
immunotherapies are currently being evaluated for their effec-
tiveness in decreasing adenoid hypertrophy and infection.

The adenoidectomy technique has progressed from blind
curette to the more refined, safer, and effective techniques of
microdebrider or coblation. Removing all of the adenoid tis-
sue, which is more easily accomplished with microdebrider
and coblation, has shown to prevent adenoid recurrence. The
use of transnasal endoscopy can help in removing all of the
adenoid by improving visualization and has been shown to be
superior to the traditional curettage technique.
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