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Introduction

New Zealand has a paediatric population of approximately 
910,000. The Starship Children’s Hospital in Auckland is 
the only paediatric tertiary health institution serving the 
country’s largest metropolitan centre. This single national 
paediatric intensive care unit (PICU) has a 22-bed capac-
ity (1 bed per 41,000 children) serving the entire paediat-
ric population and as such has bed and staffing limitations. 
PICU bed availability for children undergoing elective 
otolaryngology surgery cannot be always guaranteed. 
Tonsillectomy for children with obstructive sleep apnoea 
(OSA) is performed routinely and some of these children 
require PICU care postoperatively.1 Others require a higher 
level postoperative care than what can be managed on the 
ward, because of the complexities of their comorbidities. 
There are, however, occasions when admission to the 

PICU could be retrospectively deemed unnecessary 
because the child did not require any intervention above 
that which could have been safely managed by hospital 
ward staff. Balancing clinical needs for postoperative care 
in complex patients with the limited availability of 
resources is challenging.
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Abstract
Objectives: To review interventions required by children admitted for intensive care management following tonsillectomy 
or adenotonsillectomy either as elective or unplanned admission in a tertiary children’s hospital.
Methods: A retrospective chart review over a 10-year period between April 2007 and March 2017 was performed. Charts 
were interrogated for treatments that were administered in the paediatric intensive care unit. Respiratory support therapies 
such as supplemental oxygen administration, high-flow nasal oxygen, positive pressure ventilation, continuous positive airway 
pressure, airway interventions and tracheal intubation were reviewed.
Results: There were 103 children admitted to the paediatric intensive care unit following tonsillectomy or adenotonsillectomy. 
The average age was 6.2 years (range 7 months–17 years). The main indications for the procedure were sleep disordered 
breathing or obstructive sleep apnoea syndrome. In all, 53 children had syndromes with medical comorbidities, 31 were 
current continuous positive airway pressure users and 5 had a tracheostomy in situ. Forty children admitted to paediatric 
intensive care unit did not require any high-level care. Ten children who had an unplanned admission had their respiratory 
interventions started in the theatre or in the post-anaesthetic care unit, before paediatric intensive care unit admission, and 
did not require escalation of care.
Conclusion: Children may not require admission for intensive care after tonsillectomy if they have had an incident-free 
period in the post-anaesthetic care unit. Some of those who required high-flow nasal oxygen could have been managed on 
the ward provided with adequate training and monitoring facilities. The level of care they require in post-anaesthetic care 
unit reflected the level of care for the immediate postoperative period in the paediatric intensive care unit.
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Previous published tonsillectomy data from Starship 
Children’s Hospital demonstrated that over a period of 
10 years, 5400 children underwent tonsillectomy or ade-
notonsillectomy and 71% of procedures were undertaken as 
day stay admissions. There was a conversion rate of 0.4% of 
day stay to overnight stay unplanned admissions.2,3

This current study examined the population of patients 
who are admitted to PICU following a tonsillectomy or ade-
notonsillectomy either as elective or unplanned admission. 
We sought to evaluate the treatment they received during 
PICU stay and to assess if there were any predictive factors 
that might indicate the need for PICU admission. This infor-
mation could be relevant in future decision-making concern-
ing admission to PICU or if a suitable level of nursing care 
might be available in an alternative setting such as the ward.

Methods

The indications for an elective admission to PICU were 
severe OSA with complex medical comorbidities, associated 
complex airway pathologies, craniofacial syndromes, tra-
cheostomy dependency and prior or current use of continu-
ous positive airway pressure (CPAP). Defining ‘complex 
medical comorbidities’ is not clear-cut as indications are 
relative and may not necessarily be uniformly adhered to by 
all clinicians.4 In contrast, current active CPAP use and the 
presence of a tracheostomy tube were clear indications for 
PICU admission because of the respiratory nursing care 
required for these children postoperatively.

After national ethics committee approval (17/NTA/148), 
a retrospective chart review of all children admitted to the 
PICU following tonsillectomy or adenotonsillectomy over a 
10-year period between April 2007 and March 2017 was per-
formed. Basic demographic data for each patient was col-
lected. This included age, gender, weight, procedure 
performed and indications for that procedure. Additional 

data, including medical comorbidities and current respira-
tory support aids (tracheostomy or CPAP) were also obtained. 
Charts were interrogated for treatments that were adminis-
tered in PICU, in particular, respiratory support therapies 
such as supplemental oxygen administration, high-flow 
nasal prongs (HFNP), positive pressure ventilation, airway 
interventions, CPAP and tracheal intubation.

Results

In the 10-year study period, 103 of 5400 children (1.9%) 
were admitted to the PICU following tonsillectomy or ade-
notonsillectomy. Demographic data are shown in Table 1. 
The main indications for the procedure were sleep disor-
dered breathing or OSA syndrome. Of these, 53% of the chil-
dren (n = 55) were syndromic children with medical 
comorbidities, 31% (n = 32) were CPAP users and 4.9% 
(n = 5) had a tracheostomy in situ.

There were 10 unplanned PICU admissions. Eight chil-
dren were admitted directly from the post-anaesthetic care 
unit (PACU). Two children went to the ward and were later 
admitted to PICU due to desaturations on the ward. These 
children ranged in age from 12 months to 7 years, and 8/10 
were younger than 4 years of age. Seven of them had medical 
comorbidities or diagnosis of a syndrome but none were on 
any prior CPAP or respiratory support. Three children suf-
fered obesity. All of these children were noted to be requiring 
supplemental oxygen or HFNP in PACU. One child was 
transferred from another health facility, a 3-year-old boy 
with no relevant medical background and failed extubation, 
ultimately attributed to mucous plugging due to a recent res-
piratory tract infection.

There were seven children who required unplanned 
endotracheal intubations, accounting for 6.8% of tonsillec-
tomy PICU admissions and 0.1% of all tonsillectomy and 
adenotonsillectomy patients (Table 2). These unplanned 

Table 1. Patient demographics.

Tonsillectomy patients admitted to PICU 1.9% (103/5400)
Unplanned admission (n = 10)
 7 syndromic diagnosis
 3 morbid obesity

0.18% of all tonsillectomies (10/5400)
9.7% of all PICU admissions (10/103)

Age Mean: 6.2 years
Range: 7 months–17 years

Gender 65% male (67/103)
35% female (36/103)

Comorbidities
(cardiac, respiratory, neurological, neuromuscular, 
craniofacial or syndromic)

53% Complex diagnosis (55/103)
47% Obesity and/or severe OSA (48/103)

Current CPAP user 31% (32/103)
Current tracheostomy 4.9% (5/103)
Length of stay in PICU 6% less than 6 h (6/103)

67%, 6–24 h (69/103)
27% more than 24 h (28/103)

PICU: paediatric intensive care unit; OSA: obstructive sleep apnoea; CPAP: continuous positive airway pressure.
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reintubations were performed in the operating room by the 
anaesthetist on the basis of persistent arterial oxygen desatu-
ration and failed extubation attempts. No reintubations were 
performed in PICU, PACU or the ward. Six of these children 
were known as high-risk and had a planned PICU admission 
but unplanned intubation. One was an unplanned intubation 
and unplanned admission from another health facility, 
described above. Four of these children had concurrent res-
piratory illnesses with a respiratory virus identified from a 
nasopharyngeal aspirate. The other three were well patients, 
although two had syndromic comorbidities (Hurler’s syn-
drome and Mucopolysaccharidosis).

The majority (67%) of children stayed overnight for 
observation and were discharged within 24 h of admission to 
the PICU. A small number (5.8%) stayed in PICU for less 
than 6 h and they did not require any PICU-level intensive 
supportive therapy. The remainder (27%) remained in PICU 
for more than 24 h.

Respiratory interventions (e.g. tracheal intubation, CPAP, 
tracheostomy care, or HFNP) were required in 61% (n = 63) 
of children; 18% (n = 18) necessitated some lower-complex-
ity therapy such as supplemental low flow nasal oxygen or 
nebulised medication that could have been administered out-
side of the PICU (Table 2) and 21% (n = 22) were admitted to 
PICU without requiring any adjunct respiratory or airway 
therapy during PICU stay. Of the 40 patients, 20 who had 
received a low ward-level respiratory support or no respira-
tory adjuncts were syndromic or had concurrent comorbidi-
ties. If patients did not receive any respiratory support in 
PACU, they did not proceed to further respiratory therapy in 
PICU. The level of respiratory support they received in 
PACU did not tend to escalate after admission to PICU.

Discussion

Our retrospective data reveal that almost 40% of all post-
tonsillectomy patients admitted to PICU did not require any 
high-level care even if they were deemed high risk preopera-
tively. Many of these children could have been managed 
safely on the ward, either with low flow supplemental nasal 
oxygen or with no additional respiratory adjuncts. We report 
that 10 patients who had an unplanned admission to the 
PICU were already on their respiratory interventions in 

PACU or the ward, and received ward care in PICU. 
Unplanned intubations were performed in the operating 
room as sequelae of failed extubation attempts, rather than 
due to an emergent airway collapse outside of the operating 
theatre. Some who required HFNP could have also been 
managed on the ward provided appropriately trained nurses 
and monitoring (e.g. pulse oximetry) that would alert desatu-
ration5 were available. We were unable to specifically iden-
tify factors that would positively or negatively impact on the 
children’s postoperative course in this current limited cohort.

Consensus statements have been published regarding the 
identification of children at risk from respiratory complica-
tions after tonsillectomy. These children might be unsuitable 
for district general hospital surgery (i.e. a facility without a 
high-dependency and/or intensive care unit). Criteria include 
age younger than 2 years, weight less than 15 kg, failure to 
thrive, obesity (body mass index > 2.5 SD or > 99th centile), 
severe OSA and significant comorbidities (neuromuscular, 
craniofacial, respiratory, cardiac).6 Preoperative indications 
for PICU admission are still largely based on the discretion 
of the booking clinician.7 Although clinical judgement has 
been found to be sufficient to detect complicated OSA 
patients requiring PICU after tonsillectomy,4 very few 
patients referred to a tertiary referral centre require admis-
sion to PICU;8 this is consistent with our current findings. 
Other proposed risk factors such as trisomy 21, cerebral 
palsy, mucopolysaccharidosis and some haematological dis-
eases were also found to have a higher chance of PICU 
admission in a UK-based study, but noticeably, age younger 
than 2 years was not associated with significantly higher 
rates of PICU admission.9

It has been suggested that routine postoperative intensive 
care is not necessary for Australian children with OSA at 
high risk after adenotonsillectomy.10 Only 8% of high-risk 
patients suffered an adverse event in PACU that truly neces-
sitated care in PICU. Consequently, routine intensive care 
may not be necessary if monitoring for adverse events in 
PACU.4 A similar Spanish study in the same year reached the 
same conclusion. Del-Rio Camacho et al. looked at 229 chil-
dren and those without comorbidities, syndromes, neuro-
muscular disease, were more than 2 years old and had an 
incident-free immediate postoperative period, did not need 
to be routinely admitted for intensive care.11

Table 2. Airway interventions.

Event Percentage Intervention

Unplanned intubations 0.1% (7/5400) 6/7 planned admission to PICU, but unplanned intubations
 1/7 unplanned admission and unplanned intubation due to mucous 

plugging in concurrent viral illness
 4/7 had concurrent illness in context of severe OSA
High-level airway care 61% (63/103) Tracheostomy, CPAP, high flow O2, positive pressure support, intubation
Low-level airway care 18% (18/103) Low-flow oxygen mask or prongs, nebulised medications
No airway support 21% (22/103) Observation or oximetry only

PICU: paediatric intensive care unit; OSA: obstructive sleep apnoea; CPAP: continuous positive airway pressure.
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Our findings are in line with those above and the current 
body of evidence. There are some helpful preoperative risk 
assessment guides that would place patients at low or high 
risk for postoperative complications. For example, an oxy-
gen saturation nadir of <70% and the presence of more than 
one central apnoea, noted on preoperative overnight poly-
somnography, were associated with postoperative respira-
tory complications requiring intervention in morbidly obese 
children.12

Another Australian study reviewing elective admissions 
into PICU after adenotonsillectomy for severe OSA pro-
posed the following criteria: isolated respiratory disturbance 
index (RDI) in rapid eye movement (REM) sleep > 60 
events/h; RDI in REM < 60 events/h plus a syndrome likely 
to be complicated by airway obstruction, age <24 months, 
weight < 3rd centile, significant neuromuscular/respiratory 
disease, or significant central component (>40%) and com-
plex cyanotic or congenital heart disease.13

Based on our 10-year retrospective data, we concur with 
other published studies,12–14 that many select post-tonsillec-
tomy patients may not require routine admission for inten-
sive care if they have had an incident-free period in PACU, 
even if they were deemed high-risk preoperatively. The level 
of care they require in PACU will usually reflect the level of 
care required in the ward or PICU. The decision to admit 
patients to PICU or the ward does not necessarily need to be 
fixed. Table 3 provides recommendations to be considered 
and modified to local practice and resources. We propose 
that a PACU assessment is just as important as a preoperative 
assessment for providing an appropriate level of care for the 
child with OSA post-adenotonsillectomy. The importance of 
PACU observation in children with a higher risk of respira-
tory complications has been reported by others.15

We recognise that institutional experience and expertise 
is critical in assessing postoperative risk, as well as the 
actual time duration of stay in PACU, which to our knowl-
edge has not been standardised and should be the subject 
of further studies.

There are several potential confounders that affect a 
child’s post-tonsillectomy state in PACU, including surgi-
cal and anaesthetic techniques, analgesia, opioid use, 
patient comorbidities and PACU nursing skills. The anaes-
thetic emergence period after an adenotonsillectomy for 
OSA is critical. Any recommendations to discharge patients 

from PACU to the ward if there have been no adverse 
events in PACU will be dependent on safe and reliable 
nursing care on the ward.

There are, however, some limitations to this study. It is an 
observational study looking at high-level care interventions 
required in patients after tonsillectomy, and as such, we do 
not provide prospective, randomised data. Also, because of 
study availability, not all patients have preoperative poly-
somnography studies and most times, preoperative decisions 
were made based on clinical and/or oximetry data. This is a 
common situation worldwide, because of the high cost of 
sleep studies, technical difficulties in some paediatric sub-
groups and the high frequency of adenotonsillar surgery.

Clinicians have a duty of care to the patient in front of 
them but also a duty of care to the community in managing 
resources appropriately. A decision of disposition to the 
PICU or the ward, which is both a clinical safety and a 
resource allocation decision, can be enhanced by reviewing 
the progress of the patient in PACU. Children who require 
high-level care in PACU may be sent to PICU, while others 
who receive low-level intervention could be safely cared for 
on the ward with appropriately trained nursing staff.
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