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KEY POINTS

� OSA is the most common indication for adenotonsillectomy.

� PSG is the gold standard for diagnosing OSA.

� Adenotonsillectomy for OSA results in an improvement in obstructive symptoms,
behavior, and PSG and QOL measures.

� The Paradise criteria should be used in recommending tonsillectomy for recurrent
pharyngitis.

� The indications for adenoidectomy include OSA, chronic otitis media with effusion, and
recurrent sinusitis.
INTRODUCTION

Tonsillectomy and adenoidectomy are among the most commonly performed major
pediatric operations in the United States, with more than 500,000 procedures per-
formed annually.1

This procedure can be performedwith or without adenoidectomy. These procedures
were traditionally performed for recurrent tonsillitis; however, the vastmajority of tonsil-
lectomies are currently performed for obstructive symptoms.2,3 When performed for
appropriate indications, tonsillectomy and adenoidectomy can greatly improve a
child’s quality of life (QOL) and general health.4,5 Given the prevalence of these condi-
tions and subsequent surgical procedures, evidence-based recommendations are
regularly evaluated and updated.6 As such, familiarity with these guidelines is
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Nguyen & Quraishi248
necessary for pediatric practitioners. This review summarizes the indications, compli-
cations, andoutcomes for tonsillectomyandadenoidectomy, aswell as provides abrief
overview of operative techniques.

Anatomy and Physiology

Tonsils and adenoids play an important role in the host defense against invading
inhaled or ingested pathogens. These lymphoid structures are arranged in a circular
orientation around the naso- and oropharynx called Waldeyer’s ring. This ring consists
of the nasopharyngeal tonsil known as the adenoids, the tubal tonsils adjacent to the
eustachian tube, the palatine tonsils in the oropharynx, and the lingual tonsils at the
base of the tongue.
Tonsils are secondary lymphoepithelial organs that initiate the immune response

from antigens entering through the nose or the mouth. These tissues are derivatives
of the 2nd pharyngeal pouch, typically arise between the 4th and 5th months of gesta-
tion, and continue to develop through birth and childhood.7,8 The greatest immuno-
logic activity for tonsils typically occurs between 3 and 10 years of age and explains
the high incidence of obstructive sleep-disordered breathing and recurrent tonsillitis
during these ages.9

The adenoid pad is situated in the nasopharynx with the apex just inferior to the
nasal septum and the base along the posterior nasopharyngeal wall. The adenoid
pad develops as a midline structure by the fusion of 2 lateral primordia in the seventh
month of gestation and continues to mature until the fifth or sixth year of life and typi-
cally involutes by adolescence.10,11

The most widely accepted grading scale for tonsil size was proposed by Brodsky in
1989 (Table 1). Multiple trials have confirmed the reproducibility of the Brodsky
grading scale. Interestingly, much has been made of tonsil size, but multiple studies
have shown that size does not correlate with the degree of obstruction clinically.12,13

INDICATIONS FOR TONSILLECTOMY
Obstructive Sleep Apnea Syndrome

Obstructive sleep disorder breathing (oSDB) is one of the primary indications for
adenotonsillectomy. oSDB is characterized by either abnormality of the respiratory
pattern or adequacy of ventilation during sleep. oSDB encompasses a spectrum of
obstructive disorders that range from snoring to obstructive sleep apnea (OSA).14,15

OSAS is characterized by recurrent partial or complete obstruction of the airway dur-
ing sleep. Even though the prevalence of snoring is high in the pediatric population,
estimated to be 8% to 27%, only 1% to 5% of children will have OSAS.15 Untreated,
pediatric OSA can lead to a myriad of morbidities including daytime sleepiness,
Table 1
Brodsky tonsil size classification

Grade Ratio of Tonsil in Oropharynx

0 Tonsils are entirely within the tonsillar pillar or previously resected

11 Tonsils occupy <25% of the lateral dimension of the oropharynx, as
measured between the anterior tonsillar pillars

21 Tonsils occupy 26%–50% of the lateral dimension of the oropharynx

31 Tonsils occupy 51%–75% of the lateral dimension of the oropharynx

41 Tonsils occupy more than 75% of the lateral dimension of the oropharynx
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enuresis, retardation of growth, behavioral and learning issues (hyperactivity, impul-
sivity, rebelliousness, aggression), and cardiovascular diseases (hypertension, cor
pulmonale, ventricular dysfunction).16

The diagnosis of OSA in children is often made by history and physical examination
with a positive predictive value of 50% to 60%.17 When obtaining a history, parents
may describe habitual snoring, restless sleep, mouth breathing, enuresis, diaphoresis,
observed apnea, or sleep resistance behaviors. Overnight in-laboratory polysomnog-
raphy (PSG) is considered “the gold standard” for the diagnosis of pediatric OSA.17

This study allows for the diagnosis and assessment of disturbances in respiratory
and sleep patterns, providing clinicians with objective data for the management of
their patients. The apnea-hypopnea index (AHI) is the most commonly used parameter
for quantifying the severity of OSA. This index represents the combined number of ap-
neas and hypopneas that occur per hour of sleep. In the pediatric population, an AHI
less than 1 is considered normal; > greater than >1 AHI�5 as mild OSA; > greater than
5 AHI�10 as moderate OSA; and greater than 10 as severe OSA. The clinical practice
guideline from the American Academy of Otolaryngology – Head and Neck Surgery
Society (AAO-HNS) recommends PSG in all cases for which the need for tonsillectomy
is uncertain or when there is discordance between the physical examination and the
reported severity of oSDB.18 PSG is recommended for children less than 2 years of
age as they are at higher risk of having postoperative respiratory complications. Chil-
dren exhibiting the following should also undergo PSG as they are at risk for having
residual OSA postoperatively: obesity, Down syndrome, craniofacial abnormalities,
neuromuscular disorders, sickle cell disease, or mucopolysaccharidoses. Tonsillec-
tomy and adenoidectomy is recommended for all children diagnosed with OSA as
documented by PSG.6

Outcome data regarding adenotonsillectomy have been shown to improve PSG pa-
rameters, with a “cure rate” reported between 70% and 90%.6,16 Disease-specific and
global QOLmeasures have also been shown to be improved.19 The Childhood Adeno-
tonsillectomy Trial (CHAT), published in 2011, was a randomized controlled trial
assessing the health and neurologic outcomes in children with OSA after adenotonsil-
lectomy. This study found that surgery reduced symptoms of OSA and improved
behavior, QOL, and polysomnographic findings. However, there was no significant
improvement in attention or executive function after adenotonsillectomy.20 Children
with OSA and concurrent enuresis may also derive benefit from adenotonsillectomy.
Basha and colleagues reported a marked improvement or resolution of enuresis in
most children with OSA who underwent tonsillectomy or adenotonsillectomy.21 Like-
wise, a systematic review by Lehmann and colleagues showed complete or partial
resolution in a majority of children.22

A number of studies have demonstrated that a subset of patients may experience
weight gain following tonsillectomy. Increased weight gainwas noted primarily in the
first 6 months postoperatively and predominantly in obese children.20,23–25 However,
more recent studies dispute these findings. Kirkham and colleagues and Jensen and
colleagues both performed repeat analysis of the initial CHAT study data and reported
no undesirable weight gain over a 7 month period following adenotonsillectomy when
comparing BMI Z-scores and BMI expressed as a percentage of the 95th percentile,
respectively.26,27

Recurrent Tonsillitis

Current AAO-HNS guidelines recommend tonsillectomy for patients with recurrent
tonsillitis at a frequency of at least 7 episodes in the past year; at least 5 episodes
per year for 2 years; or at least 3 episodes per year for 3 years. Each of these episodes
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should have documentation of fever greater than 38C (101F), cervical lymphadenop-
athy, tonsillar exudate, or culture positive for GABHS.6 These recommendations are
based on the Paradise criteria, which are shown in Table 2. Tonsillectomy for less se-
vere disease may be recommended in patients with antibiotic allergies or recurrent
peritonsillar abscess. .
Outcome data for tonsillectomy in children with recurrent tonsillitis have demon-

strated mixed benefits for recurrent pharyngitis episodes postoperatively. Two studies
by Paradise and colleagues examined the benefits of tonsillectomy in patients with se-
vere episodes (based on the author’s own scoring system) and reported that fre-
quency and severity of throat infections were significantly reduced for 2 years
postoperatively.28 A follow-up study examining patients with less severe cases
showed only modest benefit postoperatively.29 A follow-up Cochrane review of 5
pooled studies corroborated these studies and demonstrated 1 year of benefit as
compared with watchful waiting, with severely affected children more likely to benefit.4

However, improvement in QOL was shown to be significant following tonsillectomy for
Table 2
Paradise criteria for tonsillectomy

Criteria Definition

Minimum frequency
of sore throat
episodes

At least 7 episodes in the previous year, at least 5 episodes in each of
the previous 2 years, or at least 3 episodes in each of the previous
3 years

Clinical features Sore throat plus at least one of the following features qualifies as a
counting episode:

Temperature of >100.9�F (38.3�C)
Cervical adenopathy (tender lymph nodes or lymph node size >2 cm)
Tonsillar exudate
Culture positive for group A b-hemolytic streptococcus

Treatment Antibiotics administered in the conventional dosage for proved or
suspected streptococcal episodes

Documentation Each episode of throat infection and its qualifying features
substantiated by contemporaneous notation in a medical record

If the episodes are not fully documented, subsequent observance by
the physician of 2 episodes of throat infection with patterns of
frequency and clinical features consistent with the initial history

Indications for Adenoidectomy

History Four or greater episodes of recurrent purulent rhinorrhea
within 12 mo in a child <12 y of age. One episode should be
documented by intranasal examination or diagnostic imaging.

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

Sleep disturbance with nasal airway obstruction persisting for
at least 3 mo

Otitis media with effusion >3 mo or associated with additional sets
of tubes.

Otitis media with effusion (age 4 or greater)

Physical Exam Description of uvula, palate, tonsils, nasal airway, cervical lymph
nodes.

Evaluation of adenoids by mirror, nasal endoscopy, or imaging only as
necessary.
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all cases of recurrent tonsillitis. In a prospective observational study, clinically signif-
icant improvements were seen across all Tonsil and Adenoid Health Status instrument
(TAHSI) categories including airway and breathing, recurrent infection, health care uti-
lization, health care costs, eating and swallowing, and behavior at 6 months and 1 year
after surgery.5 Further QOL subsets such as health perception, physical functioning,
parental impact, and family impact were found to be significantly improved as well.
It is also important to note that general satisfaction with tonsillectomy was reported
in 91% of parents and caregivers.30 While benefits for recurrent pharyngitis episodes
may be modest, improvement in QOL indicators has been shown to be significant
following tonsillectomy. Clinicians and families should discuss these potential benefits
and risks before proceeding with surgery.

Periodic Fever, Aphthous Stomatitis, Pharyngitis, and Cervical Adenitis

PFAPA is a condition that may be confused with recurrent infectious tonsillitis. PFAPA
is an acronym for an idiopathic inflammatory syndrome of periodic fevers, adenitis,
pharyngitis, and aphthous stomatitis, first described by Marshall in 1987.31 The hall-
mark of PFAPA is recurrent high fever that occurs with “clockwork” regularity every
2 to 8 weeks. Greater than 90% of patients will have pharyngitis, 75% will have cervi-
cal adenitis and up to 50% will have aphthous stomatitis. Onset is usually before
6 years of age and resolution typically occurs 3 to 5 years after onset.32 Even though
PFAPA is a self-limited condition, there can be a significant disease burden from
recurrent episodes. Oral steroids are effective in controlling the symptoms but may
result in a shorter interval between episodes. Tonsillectomy has been found to be
effective in producing remission in up to 98% of patients with PFAPA.33–35 Therefore,
in children, experiencing an adverse QOL as a result of PFAPA, tonsillectomy is a
reasonable option for treatment.

Chronic Tonsillitis

Chronic tonsillitis is defined as sore throat or pharyngitis of at least 3 months’ duration
accompanied by tonsillar inflammation, often with improvement in symptoms with an-
tibiotics but no resolution. Chronic tonsillitis is relatively uncommon and no evidence-
based data is available for outcomes after tonsillectomy. Chronic tonsillitis may also
be associated with halitosis. This condition can arise from multiple origins including
periodontal disease, glossal debris, gastroesophageal disorders, foreign bodies,
and sinusitis. Halitosis can occur when there is stagnation of saliva, build-up of food
debris, and accumulation of bacteria, usually retained in the crypts of the tonsils.36,37

While halitosis is often cited as an indication for surgery, there is currently insufficient
evidence to support the use of adenotonsillectomy for management.

Peritonsillar Abscess

Peritonsillar abscess (PTA), also known as quinsy, occurs when a collection of pus fills
the space between the tonsillar capsule and the pharyngeal constrictor muscles. Pa-
tients present with fever, dysphagia, odynophagia, trismus, and “hot potato” or
muffled voice. Physical examination will reveal an erythematous and edematous
soft palate withuvular deviation away from the infected side. Initial management con-
sists of incision and drainage or needle aspiration paired with antibiotics and systemic
steroids. Tonsillectomy should be considered in patients who have experienced
greater than 1 PTA.6 A low threshold for surgery should be kept for patients who
develop PTA with a history of frequent tonsil disease. Quinsy tonsillectomy, in which
surgery is performed in the setting of an active infection, is occasionally considered
if a child requires general anesthesia for drainage.
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Malignancy

Non-Hodgkin lymphoma accounts for the majority of pediatric tonsillar malig-
nancies.38 A high index of suspicion is appropriate in children who present with rapid
unilateral tonsil enlargement, tonsillar asymmetry characterized as greater than 2
grades on the Brodsky scale, or concurrent prominent cervical lymphadenopathy,
night sweats, and fevers.38,39
SURGICAL TECHNIQUE
History

Tonsillectomy is one of the oldest surgical procedures still in existence. A description
of partial removal of the tonsils first appears in texts from ancient India in 1000 BC, with
the author exhorting the practitioner to refrain from removing the entire tonsil for fear of
fatal hemorrhage. Celsus described a technique for the complete removal of tonsils as
early as 50 AD.40 However, partial tonsillectomy remained the more widely used pro-
cedure until the latter part of the 19th century when Ballenger introduced the tech-
nique of extracapsular dissection of the tonsil.40,41

It was not until the early 20th century, with improvements in anesthesia and hemo-
stasis that total tonsillectomy became widely accepted.
Total or extracapsular tonsillectomy is performed by identifying the tonsillar capsule

and dissecting in the plane between the tonsillar capsule and the pharyngeal muscu-
lature, removing the tonsil in its entirety. Tonsillectomy is most commonly performed
with monopolar electrocautery or bipolar radiofrequency ablation (coblation), although
other techniques such as cold steel (knife or snare) dissection or harmonic scalpel are
also in use.

Complications

Tonsillectomy is generally a safe procedure. It is important, however, to understand
and recognize the potential complications related to this surgery. The most common
serious complication of tonsillectomy is hemorrhage. Primary bleeding occurs within
the first 24 hours of surgery and is rare with an estimated rate of less than 1%. Sec-
ondary bleeding usually occurs 7 to 10 days postoperatively at rates between 2%
and 4%.42–44 Older patients (>11 years of age) have been shown to bleed more often
after surgery.45

Patients can expect to experience sore throat and otalgia postoperatively. Multiple
studies have compared the effect of various techniques on postoperative pain with ev-
idence supporting coblation for reduced postoperative pain as well as the time needed
to return to normal diet and activity.46,47 Patients may also experience otalgia—usually
during the first postoperative week. This pain occurs via referred pain from the glos-
sopharyngeal nerve rather than via Eustachian tube injury or edema as no relationship
has been noted between throat pain, otalgia, and negative middle ear pressures.48

Ibuprofen and acetaminophen have been shown to be safe and effective for pain con-
trol following adenotonsillectomy.49 Opioids, specifically, codeine which has a black
box warning, should be avoided for pediatric patients with OSAS.
Postoperative pain can result in decreased oral intake, leading to dehydration.

Following hemorrhage, dehydration is the most common postoperative complication
resulting in hospital admission. Admission for dehydration occurs in less than 1% of
patients and when needed, admission is usually under 24 hours.50

Respiratory compromise should also be monitored following adenotonsillectomy.
Complications can be classified as major and minor. Major complications include
postoperative pulmonary edema, laryngospasm, and bronchospasm. Minor
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complications include apnea exacerbation and hypoxemia with the need for oxygen
supplementation. Patients with congenital disorders, cerebral palsy, seizure disor-
ders, prematurity, and age less than 3 years are more likely to have major respiratory
complications.51–53 and should be observed in a monitored setting postoperatively.
Tonsillectomy can be performed safely as a same day procedure.54 The American

Academy of Pediatrics and AAO-HNS suggest that patients with risk factors for post-
operative complications be managed in an inpatient setting. These factors focus on
patients with decreased respiratory reserve and include obesity, significant comorbid-
ities, severe OSA, or patients younger than 3 years of age.6,48,55 The AAO-HNS guide-
lines recommend overnight monitoring for all children under the age of 3 or those who
have severe OSA (AHI >10 or oxygen saturation nadir <80%). Inpatient care should
include pain control, continuous pulse oximetry, and fluid management with either
PO intake or IV fluids.

Intracapsular tonsillectomy
Partial intracapsular tonsillectomy (IT) or tonsillotomy was reintroduced by Koltai in
2002.56 In this procedure, tonsillar tissue is removed by a microdebrider or bipolar
radiofrequency ablation (coblation) from within the tonsillar capsule. The tonsillar
capsule and a small rim of residual tonsil tissue serve as a “biological dressing” pro-
tecting the neurovascular structures within the underlying muscle. A recent systematic
review of pooled data showed that IT was superior to extracapsular total tonsillectomy
with respect to postoperative pain, analgesic use, and time to resumption of normal
diet and activity. Furthermore, the incidence of postoperative readmission for bleeding
or dehydration was significantly decreased with IT.57 Postoperative secondary
bleeding rates have been reported to be less than 1% in 2 large series.58,59 The disad-
vantage of IT, however, is that there is a risk of regrowth of the residual tonsil. The
reoperation rate has been reported to be less than 1% to 3%.58–60 Children less
than 4 years of age at the time of IT may be at increased risk of regrowth.61 This
data supports the benefits of IT over extracapsular tonsillectomy with an acceptable
low risk of reoperation. The AAO-HNS guidelines do not address IT as a treatment for-
OSA. However, there is a growing body of literature supporting the efficacy of IT in
select patients with OSA.62–64

ADENOIDECTOMY

Adenoidectomy may be performed with or without tonsillectomy. The most common
indication for this procedure is obstructive sleep-disordered breathing and OSA. As
with tonsillar hypertrophy, adenoid hypertrophy causes nasopharyngeal narrowing
leading to partial or complete obstruction, especially with the loss of neuromuscular
tone during sleep. Other indications include chronic or recurrent otitis media with effu-
sion (cOME), chronic rhinorrhea, nasal obstruction, sinusitis, and chronic adenoiditis.
Given the central location of the adenoids in the upper respiratory tract and the

proximity to the eustachian tube, adenoid hypertrophy was hypothesized to cause
physical obstruction of the Eustachian tubes and nasal cavity thereby preventing
mucus drainage and leading to infection. Interestingly, studies have demonstrated
that adenoidectomy reduces chronic OME symptoms regardless of the size of the
adenoid pad.65,66 Multiple studies have examined the bacterial load of the adenoid
pad and found that the adenoid pad serves as a reservoir for bacteria to form biofilms
rather than causing mechanical obstruction of the Eustachian tube.67,68

In 2014, Wallace and colleagues reported that adenoidectomy reduced OME and
improved hearing as compared with either myringotomy or observation.69 Further sys-
tematic reviews demonstrated that adenoidectomy reduced the number of days
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experienced with OME over a 12 month period and also decreased the rate of repeat
tympanostomy tube placement in children greater than 4 years of age.68,70 As a result
of these studies, adenoidectomy is recommended by the AAO-HNS for children over
4 years of age with chronic OME or in children receiving their second set of tubes.
Pediatric recurrent rhinosinusitis is also thought to be related to adenoid biofilm for-

mation. A study by Brietzke found a correlation of sinonasal-symptom scores with
quantitative bacteriologic findings in the adenoid core and not with adenoid size.71

Additionally, Coticchia and colleagues compared adenoid tissue removed for chronic
rhinosinusitis versus oSDB and found a statistically significantly larger biofilm surface
area in the tissue from the rhinosinusitis patients.72 These authors concluded that
recurrent sinusitis despite medical therapy is due to biofilms, and adenoidectomy is
the best therapeutic option to mechanically disrupt and eradicate the biofilms. The
AAO-HNS guidelines recommend adenoidectomy in children less than 12 years of
age with at least 4 episodes of recurrent purulent rhinorrhea in 12 months with at least
one episode documented by intranasal examination or diagnostic imaging.
Chronic adenoiditis involves adenoid inflammation with resultant nasal obstruction,

snoring, mouth breathing, and persistent purulent rhinitis unresponsive to antibiotics.
These symptoms are similar to the manifestations of adenoid hypertrophy and can
easily lead to confusion between the 2 conditions. As with rhinosinusitis and cOME,
the etiology of chronic adenoiditis stems from biofilm formation. No controlled trials
have been established to help guide management. Adenoidectomy, however, can
disrupt the biofilm and address the local obstruction and may be offered to patients
who have failed medical management.

Surgical Technique

Adenoidectomy can be completed by a variety of techniques. Traditional excision is
completed via loop adenoid curettes. The use of this technique is declining; however,
as more clinicians have transitioned to microdebridement and electrosurgical devices.
Electrocautery adenoidectomy provides the benefits of greater precision while also
minimizing blood loss and reducing surgical time. Of note, it is important to understand
that the adenoid is not an encapsulated structure like the tonsils, but rather fronds of
tissue.73 Thus, adenoidectomy never results in complete removal and tissue regrowth
becomes a potential concern with regrowth rates reported between 1% and 9% and
revision required in approximately 3% of cases.74,75

Complications

In general, adenoidectomy is well tolerated with low rates of complications. Velo-
pharyngeal insufficiency (VPI) is a rare complication associated with adenoidectomy
and manifests as hypernasal speech and nasal regurgitation. VPI has a reported inci-
dence of 1 in 1500 and is more likely to occur in patients with hypotonia or submu-
cosal cleft palate.76,77 Nasopharyngeal stenosis or eustachian tube scarring may
also occur as a result of excessive excision or electrocautery of the tonsillar pillars
or posterior pharyngeal wall. Compared with tonsillectomy, adenoidectomy compli-
cations are infrequent and the procedure is associated with minmal postoperative
pain, dehydration, postoperative bleeding, as well as shorter hospital stays, and
lower cost.

SUMMARY

This article provides a brief overview of the indications, surgical techniques, and out-
comes for adenoidectomy and tonsillectomy. Tonsillectomy should be performed in
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children with recurrent tonsillitis meeting the Paradise criteria, with oSDB or OSA, and
in some cases of PTA, PFAPA, or concern for malignancy. Adenoidectomy is indicated
in children with chronic otitis media with effusion, recurrent rhinosinusitis, and chronic
adenoiditis.

CLINICS CARE POINTS

� Adenotonsillectomy has been shown to be effective in treating OSA with improvement in
symptoms, behavior, and PSG and QOL measures postoperatively.

� Tonsillectomy for recurrent pharyngitis has modest benefits and in some cases, is no better
than watchful waiting.

� Adentonsillectomy can be safely performed as an outpatient procedure in children greater
than 3 years of age; children with significant comorbidities and severe OSA should be
observed overnight postoperatively.

� Adenoidectomy is recommended in children greater than 4 years of age with chronic otitis
media with effusion.

� Adenoidectomy is recommended for the treatment of recurrent sinusitis in children less than
12 years of age.
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