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Introduction
For the first half of the twentieth century a main indication for tonsillectomy was 
recurrent tonsillitis and with the advent of antibiotic treatment the incidence of 
tonsillectomy for infection reduced during the second half of the century. With 
this reduction in tonsillectomy for tonsillitis there became apparent an increase 
in the number of children with airway obstruction and there has been a paradigm 
shift in the reasons for tonsillectomy. The indications for tonsillectomy in the 21st 
century in about 70% of cases include children with features of obstructive sleep 
disorder and sleep apnoea and the remaining 30% of indications include recurrent 
acute tonsillitis, chronic tonsillitis, quinsy and biopsy purposes.
Acute and Recurrent Tonsillitis
The indications for tonsillectomy in cases of recurrent acute tonsillitis according 
to Paradise’s indications still hold true, that is 7 attacks bacterial tonsillitis in 1 
year, 5 attacks per year bacterial tonsillitis over a period of 2 years or 3 attacks 
per year for 3 years. 
Biopsy Purposes
Tonsillectomy for biopsy purposes is and has been controversial. Following 
the article by Garavello 1 where in routine histopathology of 1123 children, 2 
children with unsuspected non-Hodgkin’s lymphoma (0.18%) were detected, 
in my practice I sent all tonsils for histopathologic examination. However in 
another study in a meta analysis in the Laryngoscope 2 20 retrospective studies of 
54,901 patients and 54 malignancies were noted of which 48 had been suspected 
preoperatively because of tonsillar asymmetry, cervical lymphadenopathy, or 
an abnormal tonsillar appearance preoperatively. Therefore only 6 patients 
without suspicious features or 0.011% of the total had previously unsuspected 
malignancy. Their conclusion was that histologically examination was only useful 
when patients demonstrate findings associated with malignancy such as tonsillar 
asymmetry, a history of cancer, neck mass, tonsillar firmness or a lesion on the 
tonsil, weight loss or constitutional symptoms. Therefore my personal indication 
for tonsillectomy for biopsy purposes has changed and for fiscal reasons in 
particular in view of the burgeoning costs of pathology examinations I follow the 
previously mentioned indicators.
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Obstructive Sleep Disorder
Obstructive sleep disorder and apnoea syndrome may be defined as a disorder 
of breathing during sleep which is characterized by prolonged partial upper 
airway obstruction and or intermittent complete obstruction that disrupts normal 
ventilation during sleep and the normal sleep patterns. It is part of a continuum 
which stretches from primary snoring at one end and significant obstructive apnoea 
syndrome at the other end. In the majority of cases seen in children the cause is 
adeno-tonsillar hypertrophy together with turbinate hypertrophy. In Australia 10% 
of children snore, 3% snore and have apnoea, yet only 0.7% of all children have 
adeno-tonsillectomy  including 0.5% for obstructive sleep disorder and 0.2% for 
tonsillitis, quinsy, or biopsy purposes. The incidence of obstructive sleep disorder 
in children is much higher in obese children - of the order of 37-46%. Another 
reason why there is a high incidence of children with adeno-tonsillar hypertrophy 
is because of the increasing 
incidence of allergic upper airway disease in children manifesting as adeno-
tonsillar hypertrophy and nasal obstruction. Yet another reason for the high 
number of children with obstructive sleep disorder is the failure of the 
recognition of the symptoms and signs of paediatric obstructive sleep disorder 
by medical practitioners and the public and parental lack of knowledge of the 
modern indications for tonsillectomy. There has been a dramatic increase in 
childhood obesity with a concomitant increase in children with obstructive sleep 
disorder. Obstructive apnoea in adults and children varies and the differences 
are outlined in Table 1. Table 2 shows signs and symptoms of obstructive sleep 
disorder in children.

Table 1. Obstructive apnoea features in children and adults

FEATURE CHILD ADULT

Snoring Continuous Continuous

Mouth Breathing Common Uncommon

Obesity Uncommon Common

FTT Common Uncommon

Hypersomnolence Uncommon Common

Gender Males=Females Males

Obstruction Hypopnoea Apnoea

Treatment T + A’s CPAP
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Table 2.  Symptoms and Signs of Obstructive Sleep Disorder in Children

DAYTIME SYMPTOMS NIGHT TIME SYMPTOMS

Waking up tired/grumpy in morning
 or following afternoon nap Snoring

Daytime somnolence Apnoeic episodes

Difficulty swallowing meat/apple peel Struggling to breathe

Failure to Thrive Chronic mouth breathing

Obesity, inactivity Sweating (may be non-specific)

Hyperactivity, ADHD symptoms, behavioural 
issues Restless sleeping, frequent waking

Learning difficulties, concentration problems Sleep walking, sleep talking, night terrors

Hypersomnolence

Teeth grinding

Choking and vomiting
Enuresis

Cyanosis

Sleeping in unusual positions (eg head arched back)

Factors Causing Upper Airway Obstruction in Children
Adeno-tonsillar hypertrophy accounts for 80% of the causes of obstructive sleep 
disorder and apnoea in children and adeno-tonsillectomy will therefore benefit 
around 80% of children with obstructive apnoea. Allergic rhinitis may cause 
nasal obstruction and as upper airway obstruction occurs in series and not in 
parallel, adeno-tonsillectomy without addressing the grossly enlarged turbinates 
by cauterization or reduction of the turbinates may lead to persistent snoring 
or nasal congestion following adeno-tonsillectomy. In addition, a nasal septal 
deformity may be an aggravating factor requiring correction, although this is 
often not possible except in extreme cases before the age of 10 years. A number 
of subgroups of children have decreased upper airway tone and therefore a small 
tonsil in the presence of floppy tissue and decreased muscle tone such as in Down 
syndrome or cerebral palsy may give an unexpectedly high degree of airway 
obstruction. Midface hypoplasia with reduced post nasal space is seen in various 
craniofacial syndromes and children with cleft palate who require pharyngoplasty 
often have post operative obstructive sleep disorder. Obesity with increased 
pressure on the diaphragm and increased fat around the pharynx can dramatically 
increase the severity of obstructive sleep disorder and reduce the likelihood of a 
good surgical result whilst increasing the risk of the surgical procedure and post 
operative complications requiring intensive care management.
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Investigations for Obstructive Sleep Disorder/Apnoea
Polysomnography is the gold standard for detecting the degree of severity of 
obstructive sleep disorder and apnoea. An apnoea-hypopnoea index of greater than 
5/hour would indicate that the child would benefit by adeno-tonsillectomy and if 
the apnoea-hypopnoea index lies between 3-5/hour and adeno-tonsillectomy will 
depend on the child’s symptomatology and quality of life issues. Because of cost 
issues, polysomnography is often reserved for those children with apparent severe 
obstructive sleep disorder/apnoea who may require their surgery in a tertiary 
paediatric hospital with post operative intensive care facilities and for those cases 
where the history is unclear or there are co-morbidities where central apnoea may 
be a contributing issue.
Bacterial Biofilm, Intracellular Bacteria and Obstructive Sleep Disorder.
Our research team in Perth, Western Australia has identified a subgroup of children 
with recurrent tonsillitis without snoring or obstructive sleep disorder who develop 
persistent tonsillar infections unresponsive to antibiotics which lead to tonsillar 
hypertrophy and onset of obstructive sleep disorder symptoms. We have examined 
the tonsils of these children and have found not only cryptic bacterial biofilm but 
stromal bacterial biofilm and intracellular bacteria. These bacterial preservation 
strategies explain the lack of response to antibiotics and the inflammatory reaction 
causing tonsillar hypertrophy. Complications of severe obstructive sleep apnoea 
syndrome, the morbidities may well include developmental delay, growth failure 
or cor pulmonale and heart failure.
Obstructive Sleep Disorder and Neurocognitive Disorders in Children.
Recently there has been an increasing volume of literature related to the effects 
on behaviour, learning and development of neurocognitive deficits in children 
with obstructive sleep disorder including primary snoring. Primary snoring is 
snoring without significant blood gas changes but it is now regarded as not being 
as innocuous as previously thought. The morbidity of obstructive sleep apnoea 
and obstructive sleep disorder in adults is well known but in children studies 
have shown that children with significantly disturbed nocturnal sleep can have 
major neurocognitive changes including those of learning, memory and executive 
functioning. Their IQ may be reduced by 10-15 points and there is concern that if 
the cause of obstructive sleep disorder is not addressed by ages 6 or 7 that these 
changes may become permanent. There are behavioural effects with aggression, 
hyperactivity, inattention, anxiety and shyness manifested.
Gozal 3 performed a study with a cohort of 297 first graders who were performing 
poorly academically. These children had a 6-9 fold increase in the presence 
of obstructive sleep apnoea syndrome and the parents were offered adeno-
tonsillectomy. Those children who had an adeno-tonsillectomy performed for 
obstructive sleep apnoea syndrome had significant improvement in their academic 
performance in the following year. In those cases where the parents refused 
adeno-tonsillectomy there was no improvement in their academic performance.
Urshitz 4 assessed 1144 children and noted an association between snoring and 
intermittent hypoxia where there were desaturation events of 90% or less with poor 
academic performance in 3rd graders. Their results showed that snoring was almost 
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always associated with poor performance in mathematics, science and spelling 
and those children without hypoxia also had poor academic performance.
Blunden 5 in a study of 16 snoring children with 16 controls aged 5-10 years 13 
of each group had polysomnography  performed and the results showed that 7 of 
the snoring children had primary snoring and 8 had very mild obstructive sleep 
apnoea syndrome while the controls all had normal sleep patterns. They were 
tested for a day on measures of intelligence, memory, attention, social competence 
and problematic behaviour and compared to controls, the snoring children had 
significantly impaired attention, lower memory and intelligence scores (but 
within the normal range) but no difference in social competency or problematic 
behaviour.
Urschitz 6 performed a study looking at pulse oximetry derived variables on 
children with impaired academic performance in mathematics in 995 primary 
school children. Of the ten variables they studied only the nadir of spO2 values 
were significantly associated with impaired performance and they felt that this, 
if studied further may predict neurocognitive deficits in school children without 
going to the expense of polysomnography.
Conclusions
Our increasing knowledge of obstructive sleep disorder and obstructive sleep 
apnoea syndrome and its effect on the quality of life of children, particularly 
the neurocognitive and educational aspects, lead us to believe that there will be 
resurgence in adeno-tonsillectomy for these conditions of the order of four to six 
times the current incidence. 
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