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Abstract
Possible indications for tonsillectomy include sleep apnea and other obstructive sleep-related
breathing disorders, recurrent tonsillitis, peritonsillar abscess, periodic fever, aphthous stomatitis, pharyngitis, adenitis (PFAPA), and other miscellaneous rare conditions. Over the last century indications have changed, with a decrease in infectious causes and an increase in sleep
apnea disorders. Sleep apnea in children is difficult to diagnose short of polysomnography
(PSG) which is expensive and disturbing, especially in young children. In sleep apnea confirmed
by PSG, tonsillectomy relieves the trouble in close to 80% of patients. What remains unclear is
how to diagnose sleep-related breathing disorders without PSG and the efficacy of tonsillectomy in this population. Recurrent tonsillitis is generally poorly documented and randomized
studies assessing the efficacy of tonsillectomy are sparse. When frequent infections are present for several years (>7 episodes/1 year, >5/2, >3/3) some benefit from tonsillectomy could
be found. If fewer infectious episodes are present, the benefit of tonsillectomy is low. Peritonsillar abscess tends to be treated with quinsy tonsillectomy. Some PFAPA and psoriasis children
might benefit from tonsillectomy. Tonsillectomy for other conditions is not warranted.

Tonsillectomy with or without adenoidectomy (TA) is one of the most often performed
surgical procedures during childhood. At the beginning of the 20th century, recurrent tonsillitis was the main reason for removal of the tonsils, but tonsillectomy was also performed for
several conditions not really related to tonsils. As a result, TA represented 30–50% of all pediatric surgeries in the 1930s [1]. Already at that time, publications began raising concerns
about the indications and the benefits of tonsillectomy, as well as its potential effect on
immunity. The advent of antibiotics in the 1950s resulted in a dramatic decrease in the overall
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number of tonsillectomies. In the USA, the frequency dropped from 1,400,000 TAs per year
in 1959 to 500,000 in 1979 [1, 2]. The same trend was observed in the UK, with a drop from
200,000 tonsillectomies per year in 1930 to 50,000 at the beginning of the 21st century [3].
Probably as a result of the end of ‘mass tonsillectomies’, the first cases of a cor pulmonale with
pulmonary hypertension and congestive heart failure reversible after TA were reported in
the 1960s, and this condition was subsequently named obstructive sleep apnea syndrome
(OSAS). A shift of the indications for tonsillectomies ensued, and sleep-disordered breathing
has now become the main reason for TA in western countries [2, 4].
Although tonsillectomy is a frequently performed procedure, there is a wide variability
between countries and within countries [3, 5] regarding tonsillectomy rates. Van den Akker
et al. [6] evaluating the rates of pediatric TA in two age groups (0–14 and 15–19 years), found
rates varying from 19 per 10,000 children in Canada to 118 per 10,000 in Northern Ireland
in the younger group and from 19 per 10,000 in Canada to 76 per 10,000 in Finland in the
adolescent group. A 5-year audit in England found a sevenfold variation in tonsillectomy rate
across local authority areas [3]. Many reasons have been suggested to explain this large variability, including the availability of medical services, cultural differences, training of the
health care providers, but the main explanation might be the lack of consensus regarding the
indications for tonsillectomy.
The series published during the last 30 years show a clear shift in the indications of
tonsillectomy. Sleep-disordered breathing is now the main reason for TA in children. All
studies published in the last few years show this trend, which is even more obvious in children
under 3 years of age, where OSAS reaches 90–100% of indications. In older children, infections are more frequent indications for TA [1, 2].

Pediatric OSAS is part of an entity named obstructive sleep-disordered breathing. This
entity includes a whole spectrum of obstructive conditions, going from primary or habitual
snoring to upper airway resistance syndrome and to OSAS. Primary snoring is defined as
snoring without associated apneas or hypopneas, hypoxemia, hypercapnia or sleep fragmentation [7]. Upper airway resistance syndrome was first described in 1982 by Guilleminault et
al. [8] and is defined as an increased negative thoracic pressure during inspiration, leading to
arousals and sleep fragmentation, but without apneas or hypopneas, or hypoxemia. OSAS is
‘a disorder of breathing during sleep characterized by prolonged partial upper airway
obstruction and/or intermittent complete obstruction/obstructive apnea that disrupts
normal ventilation during sleep and normal sleep patterns’. Until recently, primary snoring
was supposed to be a benign condition, but some studies suggest that snoring could also have
neurobehavioral implications in children [9, 10].
The incidence of pediatric OSAS is difficult to establish precisely, but is estimated
between 1 and 3% [7, 11] of the pediatric population. Adenoid and tonsil hypertrophy is
the most frequent etiology of pediatric OSAS. The peak incidence of pediatric OSAS is in
preschool children, which is also the period when the tonsils and adenoids are mostly
enlarged. Risk factors for pediatric OSAS are adenoid and tonsil hypertrophy, obesity, race
(African American), male gender, neurological disorders, and craniofacial syndromes [7,
11].
OSAS is due to an upper airway collapse or resistance along the upper airway. Since
adenotonsillar hypertrophy is the obvious clinical finding, it was initially held as the sole
etiology of the airway obstruction and collapse. The lack of correlation between tonsil size
and the severity of OSAS as well as the increased incidence of OSAS in neuromuscular disorders
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Nocturnal symptoms

Snoring
Mouth breathing
Apneas
Labored breathing
Subcostal retractions
Hyperextended neck
Restless sleep
Arousals
Sweating
Enuresis

Diurnal symptoms

Nasal congestion
Mouth breathing
Poor appetite
Swallowing disorder
Nausea, frequent vomiting
Growth retardation
Excessive daytime sleepiness
Aggressive behavior
Poor school performance
Attention deficit

point to neuromuscular abnormalities in the physiopathology of OSAS [12]. Like adults [13],
children with OSAS [14] have a decreased response to airway collapse compared to healthy
children, with lower ability to maintain airflow and to oppose/fight airway collapse [13, 14].
Marcus et al. [14] documented a decrease in airway collapse in children after surgical
treatment of OSAS, implying that the alteration of the airway collapse response is reversible
and that an early treatment could be beneficial.
The complications associated with OSAS include pulmonary hypertension, cor pulmonale
and congestive heart failure [15]. Since pediatricians are well aware of these pathologies,
such complications have become rare. Failure to thrive is reported in 27–62% of OSAS cases
[16], and is probably due in part to a reduction of insulin-like growth factor and of growth
hormone secretion [17, 18]. Other proposed mechanisms include a poor caloric intake associated with adenotonsillar hypertrophy, and an increased energy expenditure during sleep
[19]. Failure to thrive is reversible after TA. Children with OSAS may also present neuropsychological complications, such as cognitive impairment, and therefore bad school performance [20, 21], excessive daytime sleepiness, and behavioral problems [22], such as hyperactivity. Children with hyperactivity have a higher prevalence of OSAS [23].
The gold standard to correctly diagnose an OSAS is polysomnography (PSG) [15].
However, correctly identifying children with OSAS short of PSG remains challenging. Although
no really good prospective randomized large-scale studies have been performed about this
public health problem, it seems that symptoms alone cannot distinguish between children
with primary snoring and OSAS [24, 25]. This should not prevent from recording a detailed
medical history or to examine the patient.
The symptoms presented by children with OSAS are summarized in table 1. Screening for
snoring should be part of every medical visit in children, because OSAS is very unlikely in the
absence of snoring. In case of a positive answer, a more detailed evaluation of the sleep quality
is required. In 1997, Nieminen et al. [26] correlated PSG findings with medical history and
found, as predictive factors for OSAS, apneas observed every night by the parents, constant
snoring and restless sleep, mouth breathing during the day and at night, and previous adenoidectomy. Preutthipan et al. [25] reported similar findings, with some parameters showing a
correlation with severe OSAS: observed cyanosis, obstructive apnea, extremely loud snoring,
shaking the child for awakening, and being afraid of apnea while watching the child during
sleep. However, these findings were again neither very sensitive nor specific.
Table 2 resumes the important points of the physical examination in OSAS children. It
should include an endoscopy of the nose, an oral examination, as well as evaluation for
micro- or retrognathia and midfacial hypoplasia. Evaluating the size of adenoids and tonsils
is important, but there is unfortunately no good correlation between tonsil size and OSAS
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General condition, weight, height, dark eyes
Mouth breathing, noisy breathing
Nose: nasal septal deviation, nasal congestion
Nasopharynx: adenoid hypertrophy
Mouth and oropharynx: tonsil hypertrophy, macroglossia,
high-arched palate, crossbite, overbite
Face: micrognathia, retrognathia, midfacial hypoplasia

[27], and normal examination does not exclude an OSAS. Children with craniofacial malformations merit endoscopic evaluation assessing the level of obstruction under general anesthesia.
Many questionnaires have been proposed in an attempt to help improving the accuracy
of OSAS diagnosis. To date, there is no validated questionnaire to help differentiate between
children with primary snoring or OSAS. Some newer questionnaires show better predictive
values, but their use remains for research [28, 29].
Parents often bring an audio or video recording to illustrate their complaints. Audio
recording does not allow distinguishing primary snoring from OSAS, but video recording
seems to be more promising with a reported sensitivity of 94% and specificity of 68% [30].
Pulse oximetry recording at home is not a valuable tool for sleep-disordered breathing,
as children may snore and have microarousals without hypoxemia. An abnormal pulse
oximetry indicates an OSAS, but a normal pulse oximetry does not exclude an OSAS [31].
PSG has been recommended for every child who is potentially suffering from OSAS, but
access to a sleep laboratory for every snoring child is not possible in numerous countries,
without ignoring the fact that PSG is expensive, and in many cases will not change the
management of the patient, i.e. removing adenoids and tonsils. Another problem is the lack
of consensus on abnormal findings in a PSG and of competent specialists to evaluate the
results. In 1992, Marcus et al. [32] published a landmark paper about normal polysomnographic values for children and adolescents, establishing that normally children rarely have
apneas during sleep. Since then, other studies have reported similar findings, and an apnea/
hypopnea index (AHI) above 1 in children is considered to be abnormal. What has remained
uncertain is the clinical significance of a slightly elevated AHI. Regarding the particularities
of sleep in children, other parameters have to be taken into account beside the AHI, such as
airflow obstruction, hypercapnia and arousals. Furthermore, the lack of consensus regarding
clinically relevant values for children, the different equipment and different criteria used in
different sleep laboratories make the sleep results difficult to evaluate and to compare. As a
result, there has been some controversy in the last few years about PSG and its usefulness for
all children with suspicion of sleep-disordered breathing. In an effort to provide some
consensus for otolaryngologists regarding indications of PSG for children between 2 and 18
years, clinical practice guidelines have been published in 2011 [33]. It recommends performing
a PSG before TA for children with comorbidities, such as obesity, Down syndrome, craniofacial abnormalities, and neuromuscular disorders. A PSG should also be done if the need for
surgery is uncertain of when there is discordance between tonsillar size and the reported
severity of sleep-disordered breathing.
Brietzke et al. [34] published a meta-analysis to evaluate the accuracy of medical history
and clinical examination compared to PSG and found a poor correlation in 11 of 12 studies
when PSG was used as the gold standard for diagnosis. The main problem is that 6 studies
used either adult criteria for PSG or did not specify the criteria used for PSG. The conclusion
of this meta-analysis is that medical history and clinical examination overdiagnose OSAS,
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although this may be incorrect since the PSG criteria for pediatric OSAS were too restrictive
(high adult AHI).
In another meta-analysis, Brietzke and Gallagher [35] evaluated the impact of TA on
OSAS children evaluated with PSG pre- and postoperatively. They reported a success rate of
TA as measured by PSG of 82% (52–100%).
Ambulatory polygraphy has been proposed to allow sleep evaluation at home. An
ambulant polygraphy should include the same measures as PSG except electroencephalography. A few adult studies comparing the results between PSG and polygraphy on the same
patients concluded that polygraphy might be a valid alternative to PSG. The advantages of
polygraphy include a study of the sleep in a home setting with fewer disturbances and a lower
cost. Unfortunately, the literature regarding children is very scarce on this topic. In our experience, ambulatory polygraphy is a useful tool in children older than 6 years. For younger
children, the measurements at home are not reliable and should be avoided.
In summary, the evaluation of snoring and OSAS in children still remains an art without
a firm evidence-based decision tree. Medical history and clinical examination continues to be
the most important tool for most pediatric patients with OSAS due to adenotonsillar hypertrophy. There is no consensus about normal pediatric PSG values, which may contribute to
the poor correlation between medical history and clinical examination. PSG is not feasible in
all cases, and should be reserved for patients with other comorbidities or when there is a
discrepancy between medical history and clinical examination. Polygraphy might be a useful
tool, but is not advocated for children less than 6 years of age. No other simple and accurate
diagnostic test is available. Therefore the decision to perform TA in healthy children is still
based on history and physical examination. In properly selected children with OSAS, TA cures
the problem in most of them.

Recurrent tonsillitis is a bacterial infection of the oropharynx due to group A β-hemolytic
streptococci (GABHS), and is responsible for approximately 15% of sore throat episodes in
children [36], the remaining being viral pharyngitis. Involvement of other bacteria is quite
uncommon. Bacterial tonsillitis is very uncommon under 2 years of age, probably because of
a decreased attachment of GABHS to pharyngeal cells. Tonsillitis is typically a self-limited
localized inflammation of the oropharynx lasting 3–5 days. In most cases, symptoms resolve
spontaneously. An antibiotic therapy reduces the duration of symptoms, and the incidence of
localized spread and suppurative complications. The main reason for treatment is to avoid
rheumatic fever, which can be prevented by antibiotics given up to 9 days after the beginning
of symptoms.
The main issue is that GABHS tonsillitis cannot be correctly diagnosed clinically. A very
useful criterion is the modified Centor score [37]; it allows 1 point for the following criteria:
absence of cough, swollen and tender cervical lymph nodes, fever above 38 ° C, tonsil with
exudates, and patient younger than 14 years. When the score is 0–1, there is no need for
further evaluation or treatment, because the probability of GABHS tonsillitis is under 5%. If
the score is 4 or above, one should consider antibiotic treatment without further tests because
the probability of GABHS is above 50%. For scores 2–3, a swab test should be done before
treating with antibiotics. In case of GABHS infection the symptoms should resolve very quickly
under antibiotics. Unfortunately, GABHS tonsillitis is overdiagnosed, and in many cases
patients receive an unnecessary antibiotic treatment for a viral infection [38]. Since GABHS
tonsillitis is not correctly diagnosed, it is extremely difficult to perform trials for the role of
tonsillectomy in treating this disease.
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In an attempt to evaluate the efficacy of tonsillectomy with or without adenoidectomy,
Burton and Glasziou [39] performed a Cochrane review. Randomized trials comparing
surgical treatment versus medical treatment published since 1966 were selected. They found
1 adult study with 70 patients [40] and 4 pediatric studies totalizing 719 children [41–43].
The studies were so heterogeneous that a meta-analysis could not be performed. The principal outcomes measured were the reduction in the number and severity of tonsillitis or sore
throat, the reduction of the number of days with a sore throat, and the morbidity and mortality
of surgery.
In 1984, Paradise et al. [41] reported on two parallel clinical trials in the same study. The
first trial reported on 91 patients (out of 2,043 patients eligible for this TA study!!!) aged 3–15
years who were randomized to either TA or nonsurgery for recurrent throat infections. In the
second trial, patients were assigned according to parental preference, and therefore this part
is of low evidence. The inclusion criteria were quite strict: 7 episodes in 1 year or more than
5 per year for 2 years or 3 per year during 3 years. These episodes had to be clinically (fever,
lymph nodes, tonsil exudates) documented, a swab had to be done in all cases, and the patient
treated with antibiotics. After tonsillectomy, there was a statistically significant reduction of
the number and severity of infectious episodes for the first 2 years, although nonoperated
children had also a reduction of infections over time.
In the second Paradise trial [42] of 2002, the efficacy of tonsillectomy for ‘moderately
affected children’ with recurrent throat infections was assessed. In a 3-arm trial, patients
were randomized in a tonsillectomy group, a TA group and a nonsurgical control group. The
inclusion criteria were less strict than in the previous trial, most patients had fewer (1–2 less)
episodes of throat infections per year. The incidence of throat infection was significantly
lower in the surgical group for each year of the 3-year follow-up period, but the benefit was
very modest. There was no difference between tonsillectomy and TA. The authors concluded
that, regarding the modest benefit of surgery, the complications after surgery (8%), and the
cost, there is no clear benefit of tonsillectomy for ‘moderately affected children’.
In an open randomized controlled trial, van Staaij et al. [43] included 300 children aged
2–8 years requiring TA. The study was conducted in 21 centers. The ENT physician answered
a questionnaire, including the indication for surgery prior to randomization to either TA or
watchful waiting. The results did not show statistically significant differences between both
groups in terms of fever episodes per year or in health-related quality of life. The authors
conclude that watchful waiting is a good option for children with mild symptoms of throat
infection.
In their review, Burton and Glasziou [39] concluded that patients should be made aware
that uncertainties persist regarding the etiology of their sore throat and about the outcome
after surgery. Patients have to be informed of the risks and complications of tonsillectomy.
Those are rare, but may be significant in case of hemorrhage. Finally, ‘it may have to be
accepted that some patients will undergo ‘‘unnecessary surgery’’ in order for others to benefit,
and that even well-informed and appropriately counseled patients are prepared to accept the
risks and uncertainty of surgery’.
Many studies have reported a benefit from removing tonsils in children with recurrent
tonsillitis in uncontrolled and nonrandomized studies. Many ENT clinics use the recommendations for tonsillectomy in children with recurrent throat infections as first described by
Paradise et al. and recommended by the American Academy of ORL-HNS [44]. It remains very
important for the clinician to better diagnose GABHS sore throat in children and document
all episodes. Watchful waiting for tonsillectomy in case of mild recurrent tonsillitis is the best
treatment option, especially in young children. When tonsillectomy is indicated, parents have
to be well informed that sore throats are still possible after tonsillectomy.
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PFAPA Syndrome

In 1987, Marshall et al. [45] described a new periodic fever syndrome of unknown
etiology, which was called PFAPA (periodic fever/adenitis/pharyngitis/aphthous ulcer)
syndrome. Patients had recurrent fever episodes occurring every 2–12 weeks for 5 days’
duration, with fever being high (40–41 ° C). 75% had also pharyngitis with an aphthous stomatitis, and two thirds had enlarged cervical lymph nodes. Onset of symptoms was always before
the age of 5 years. Between episodes, patients were asymptomatic with a normal development. Antibiotic therapy or anti-inflammatory medication did not bring any improvement.
Fever disappeared after administration of 1 or 2 doses of oral steroids (prednisone 1 mg/kg),
but did not prevent new fever episodes.
In 1999, 2 other studies reported the same features in 94 and 28 patients, respectively
[46, 47]. Diagnostic criteria are regularly recurring fever episodes with an early age of onset
(<5 years of age), symptoms in the absence of upper respiratory tract infection with at least
one of the following clinical signs: aphthous stomatitis, cervical lymphadenitis, pharyngitis.
Patients have to be completely asymptomatic between episodes with a normal growth, and
cyclic neutropenia has to be excluded.
Oral doses of cortisone (usually once or twice 1 mg/kg prednisone) suppress fever, but
not the next episode. In some cases, it has been reported that disease-free intervals could be
shortened with steroid administration. In 2000, the first cases of symptom eradication were
reported after tonsillectomy. Since that, many studies have shown the same results. Peridis
et al. [48] published a meta-analysis in 2010 showing that the most effective nonsurgical
treatment is corticosteroids, but this treatment does not prevent future episodes. Tonsillectomy was the most effective treatment with complete resolution of PFAPA syndrome in
64% of cases. Adenoidectomy does not play a role in this illness. The etiology is still unknown,
but the efficacy of steroids and tonsillectomy suggest a possible inflammatory or immune
etiology. Although PFAPA syndrome is a self-limited disorder, the disease course can be
protracted and tonsillectomy should be regarded as the most efficient treatment option.
Peritonsillar Abscess

Peritonsillar abscess, a collection of pus between the tonsil and the superior constrictor
muscle, is a relatively rare pathology in children. Treatment is either aspiration with a needle,
incision or quinsy tonsillectomy. In children and adolescents, the treatment is almost always
done under general anesthesia. There is no consensus in the literature regarding the best
therapeutic modality in adults, and nothing addressing this issue specifically for the pediatric
patient. Nevertheless, it has been shown that the risk of recurrence of peritonsillar abscess is
higher in patients under 30 years, so it seems reasonable to perform a quinsy tonsillectomy
in such cases. Our experience in children younger than 10 years is a lack of resolution of
symptoms with conservative treatments, so in general we favor quinsy tonsillectomy.

Tonsil asymmetry in children is often a reason for referral. Harley [49] reported 18% of
asymmetric tonsils in a series of 258 children referred for tonsillectomies. Once removed, the
volume of the tonsil specimen was similar on both sides. The asymmetry was due to statistically significant differences in the depth of tonsil fossa. Van Lierop et al. [50] reported similar
findings in 2007 with no differences between clinically asymmetric tonsils. Diagnostic tonsil-
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lectomy is indicated in children with tonsil asymmetry in case of rapid enlargement, cervical
lymphadenopathy, or other clinical symptoms. There is no indication for tonsillectomy in
case of isolated tonsil asymmetry in children.
Another reason for referral is dental occlusion. Nasal breathing is essential for normal
occlusion, and mouth breathers present a higher incidence of malocclusion. Mouth breathing
is most often due to adenoid hypertrophy. While adenoid size and thus adenoidectomy or
adenotonsillectomy have been associated with malocclusion and its treatment, there is a lack
of evidence for tonsillectomy in this problematic. Therefore, tonsillectomy is not indicated for
malocclusion.
Psoriasis is a chronic autoimmune (T-cell-mediated) skin disease with a fluctuating
course. There is a strong genetic component, but environmental factors also play a role. A
strong association has been observed for many years between psoriasis guttata, a variant of
psoriasis, and streptococcal tonsillitis. In a prospective randomized study, Thorleifsdottir et
al. [51] evaluated the impact of tonsillectomy in psoriasis guttata children patients during 2
years. Overall, 86% of the patients had an improvement or regression of their psoriasis [51].
Further studies need to be done to evaluate more precisely the indication for tonsillectomy
in this condition.
A controversial indication for tonsillectomy is IgA nephropathy, an immune complexmediated glomerulonephritis, actually the primary glomerulonephritis in the world. The
cause of IgA nephropathy is unknown. The relation between IgA nephropathy and tonsils
remains uncertain. Nevertheless, patients frequently show a worsening of their urinary
findings in association with an upper airway infection. As a result, tonsillectomy has been
proposed in patients with IgA nephropathy [52]. The results are uncertain [53], as many
patients treated with tonsillectomy also received corticosteroids and, therefore, the indication of tonsillectomy in these patients remains unclear.
Conclusion

The most frequent indication for tonsillectomy is oropharyngeal obstruction secondary
to tonsillar hypertrophy. While sleep apnea is a clear indication for tonsillectomy, in most
children with tonsillar hypertrophy, the indication for tonsillectomy remains clinical.
Recurrent tonsillitis is generally poorly documented and tonsillectomy is only indicated in
frequent episodes of tonsillitis. Other indications for tonsillectomy, to be discussed on an individual basis, include peritonsillar abscess, PFAPA syndrome and psoriasis. As serious complications of tonsillectomy might occur, it is important that the indication for tonsillectomy is
accurate.
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