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The landscape of ambulatory surgery is changing, and tonsillectomy with or without adenoid-
ectomy is one of the most common pediatric surgical procedures performed nationally. The 
number of children undergoing tonsillectomy on an ambulatory basis continues to increase. 
The 2 most common indications for tonsillectomy are recurrent throat infections and obstruc-
tive sleep-disordered breathing. The most frequent early complications after tonsillectomy are 
hemorrhage and ventilatory compromise. In areas lacking a dedicated children’s hospital, these 
cases are managed by a nonpediatric specialized anesthesiologist and general otolaryngol-
ogy surgeon. In response to requests from our members without pediatric fellowship training 
and/or who care for pediatric patients infrequently, the Pediatric Committee of the Society for 
Ambulatory Anesthesia (SAMBA) developed a position statement with recommendations for 
 = Agency for Healthcare Research and Quality;ASA = American Society of Anesthesiologists; 
ASC = ambulatory surgery center; BMI = body mass index; CDC = Centers for Disease Control and 
Prevention; CEBM = Centre for Evidence-Based Medicine; ETT = endotracheal tube; F

IO2 = fraction 
of inspired oxygen; NSAIDs = nonsteroidal anti-in�ammatory drugs; NSQIP = National Surgical 
Quality Improvement Program; OSA = obstructive sleep apnea; PACU = postanesthesia care 
unit; PRAE = perioperative respiratory adverse events; PS = physical status; RCT = randomized 
controlled trial; SAMBA = Society for Ambulatory Anesthesia; SDB = sleep-disordered breathing; 
SGA = supraglottic airway; SOE = strength of evidence; STBUR = snoring, trouble breathing, unre-
freshed; URI = upper respiratory infections

Tonsillectomy with or without adenoidectomy is 
one of the most common pediatric surgeries, with 
well over a quarter million cases performed annu-

ally1—an incidence similar to that of endoscopic sinus 
surgery and rotator cuff repair.2–4 This number is even 
more signi�cant given its context—pediatric surgeries 

encompass around 6% to 8% of all surgeries performed 
annually in the United States.5 The majority of tonsillec-
tomies are performed on an ambulatory basis, cared for 
by both general and pediatric anesthesiologists.

The primary indication for tonsillectomy is sleep-
disordered breathing (SDB) and obstructive sleep 
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apnea (OSA), followed by recurrent infection.1
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tonsillectomy is independently associated with an 
increased risk of perioperative complications20 such 
as OSA, ventilatory depression, and overnight air-
way events the night following surgery.21,22 Finally, 
adenotonsillectomy for SDB or OSA in obese children 
is less effective than in nonobese children.23 The most 
recent clinical practice guidelines of the AAO/HNS11 
recommend polysomnography in pediatric patients 
with obesity before tonsillectomy with or with-
out adenoidectomy. However, these guidelines are 
not consistently followed by surgeons.23 Clinicians 
assessing patient suitability for ambulatory surgery 
must therefore use other criteria to assess risk or to 
establish exclusion criteria, including BMI percen-
tile. A recent survey of members of the Society for 
Pediatric Anesthesia found that slightly more than 
half of ASCs have BMI percentile criteria for pediat-
ric patients, and that pediatric-only ASCs were more 
likely than mixed ASCs to have these criteria. Of 
those centers that utilize BMI criteria, approximately 
half use a cutoff of >95th percentile, and half utilize 
>99th percentile.24

Studies have demonstrated that pediatric sub-
specialty training reduces rates of perioperative 
ventilatory complications,25 but most perioperative 
ventilatory complications are able to be managed by 
a skilled provider.18 The majority of studies looking 
at perioperative ventilatory complications in obese 
pediatric patients undergoing tonsillectomy with or 
without adenoidectomy are from academic pediatric 
institutions staffed by fellowship-trained pediatric 
surgeons and pediatric anesthesiologists and may 
not be generalizable to all ASCs. Institutions with less 
pediatric experience may bene�t from more stringent 
BMI criteria. Additionally, even if the patients meet the 
criteria to be discharged, the required time and staff 
intensity for monitoring obese tonsillectomy patients 
in postanesthesia care units (PACU) is increased com-
pared to their nonobese counterparts.

There is not overwhelming evidence for a speci�c 
BMI cutoff for tonsillectomy in ambulatory pediatric 
patients. However, obese and severely obese children 
do have higher risks of perioperative respiratory 
adverse events (PRAE). Until more data are available, 
we recommend the use of age-speci�c BMI cutoff at 
the 95th percentile in freestanding ASCs.

SAMBA recommends a BMI cutoff of the 95th per-
centile for adenotonsillectomy at freestanding ASCs 
(low SOE).

How Are Children With SDB Identified?
PRAE remain a signi�cant cause of morbidity and 
mortality during tonsillectomy.9 There are several 
ways to evaluate children for the presence of OSA. 
Polysomnography is a test to assess OSA severity. 
However, fewer than 10% of patients scheduled for 

adenotonsillectomy have a polysomnogram before 
surgery due to costs and limited availability outside 
of academic medical centers. Although the AAO-HNS 
has published speci�c guidelines for performing poly-
somnograms before adenotonsillectomy surgery,11 
these are rarely followed.26

Children with symptoms consistent with OSA 
are at increased risk for perioperative complica-
tions. Therefore, the challenge is identifying those at 
risk for SDB/OSA syndrome (OSAS) and evaluating 
the severity based on clinical criteria alone in most 
children.

The University of Michigan Snoring, Trouble 
Breathing, Un-Refreshed (STBUR) scale (Table 2) was 
developed in 2013.27 The presence of any 3 STBUR 
symptoms increased the likelihood of PRAE by 
3-fold, and 10-fold when all 5 symptoms were pres-
ent. The survey tracked well with polysomnography, 
and the questionnaire is easily administered. The 
STBUR scale has been validated several times in dif-
ferent studies.28,29

A validated adult questionnaire, STOP-Bang, was 
modi�ed for pediatric use with more typical pediat-
ric risk factors for OSA, but has not been validated 
in children. The presence of snoring (S), tonsillar 
hypertrophy (T), obstruction (O), daytime tiredness 
or neuropsychological-behavioral symptoms such as 
attention-de�cit/hyperactivity disorder or daytime 
irritability (P), BMI percentile for age (B), age at diag-
nostic screening (A), presence of neuromuscular dis-
order (N), and presence of genetic/congenital disease 
(G) all predict the risk of OSA.30

The McGill oximetry score strati�es the severity of 
OSA in children. The score ranges from 1 (normal or 
inconclusive) to 4 (severely abnormal) according to 
the number of clusters and the depth of desaturation 
events seen during overnight oximetry.31 The McGill 
criteria accurately detects OSA of moderate severity, 
but a negative result does not reliably exclude OSA. 
This test is not appropriate for patients with syn-
dromes or neuromuscular disorders because desatu-
rations in these situations can be secondary to central 
events.32,33

Table 2.   The STBUR Questionnaire
Does your child
  1. snore more than half of the time
  2. snore loudly?
  3. have any trouble breathing or struggle to breathe?
  4. stop breathing during the night?
  5. feel unrefreshed in the morning after a night of sleep? 
When 3 of the 5 symptoms are present the child is 3 times more 

susceptible to PRAEs.
When all 5 symptoms are present, the child is 10 times more 

susceptible to PRAEs.

Abbreviations: PRAE, perioperative respiratory adverse event; STBUR, 
snoring, trouble breathing, unrefreshed.
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PRAEs such as bronchospasm, laryngospasm, cough-
ing, desaturation, and airway obstruction occurred 
less frequently with intravenous induction. In a 
randomized trial, Ramgolam et al59 found that an 
intravenous induction reduces the risk of periop-
erative ventilatory adverse events in children with 
certain respiratory symptoms compared to inhala-
tional induction. A systematic review by Porter et al60 
revealed no signi�cant difference in the occurrence 
of perioperative ventilatory adverse events between 
inhalation induction with sevo�urane and intrave-
nous induction with propofol in pediatric patients. 
More evidence is needed to clearly de�ne the periop-
erative risk differences for inhalation versus intrave-
nous induction in pediatric patients. However, there 
may be bene�ts for those practitioners who do not 
frequently perform inhalation induction on pediatric 
patients to utilize intravenous induction.

SAMBA recommends that providers utilize the 
induction technique they are most familiar with and 
recognizes that intravenous induction may be advan-
tageous in patients with a history of airway reactivity 
(low SOE).

Is Ketorolac an Acceptable for Pain Management 
in Patients Having Tonsillectomies?
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scores.74 This contrasts with a 2013 Cochrane review 
of 5 articles with 438 patients that showed no advan-
tage of dexmedetomidine compared to the effects of 
fentanyl or morphine on emergence delirium because 
the con�dence intervals were too wide. The doses of 
dexmedetomidine ranged from 0.25 to 4 µg/kg in the 
studies.75 Franz et al70 used 1 µg/kg of dexmedetomi-
dine to maintain or decrease discharge times.

SAMBA recommends that dexmedetomidine can 
be considered in patients likely to bene�t from the 
drug when balanced against possibly prolonged seda-
tion (low SOE).

Do Supraglottic Airway Devices Have 
Advantages During Tonsillectomies?
The use of a supraglottic airway (SGA) for tonsillec-
tomy with or without adenoidectomy has increased. 
Advantages of an SGA over an endotracheal tube 
(ETT) include increased OR ef�ciency due to ease and 
speed of placement,76–78 improved hemodynamic sta-
bility during induction and emergence, and reduced 
anesthetic requirements, including avoidance of neu-
romuscular blockade.4 Studies of ventilatory compli-
cations comparing SGA and ETT are equivocal, with 
some studies reporting a higher incidence of laryngo-
spasm and oxygen desaturations77 while others note 
lower incidences of coughing, sore throat, and imme-
diate postoperative pain78 and improved oxygen satu-
rations with the use of an SGA, especially in patients 
with respiratory infections.76

While some studies noted decreased surgical 
visualization with SGA use in adenotonsillectomy,79 
other studies did not �nd limited surgical access,78,80 
especially when reinforced or �exible SGAs were uti-
lized.81 Disadvantages noted with the use of SGAs 
are air leaks and environmental contamination with 
inhalational agents.82 There is a need to keep a low 
fraction of inspired oxygen (Fio2) to reduce the risk of 
airway �res. The comorbidities of some patients hav-
ing adenotonsillectomies may require higher Fio2 to 
prevent desaturation.

Failure rates of SGA use, as de�ned by the need to 
reposition or replace the device, range from 0.6% to 
11%.77,80 Risk factors associated with increased failure 
rates of SGA are age, mode of ventilation (controlled 
versus spontaneous), and surgical experience with 
the device.77,78

SAMBA recommends that airway management 
is based on patient characteristics and surgical and 
anesthesia team expertise (low SOE).

Are Intraoperative Opioids Advantageous and 
Safe for Patients Having Adenotonsillectomies?
Data support the use of multimodal analgesia dur-
ing pediatric adenotonsillectomies. Avoidance of or 
low-dose intraoperative opioids with multimodal 

adjuvants has been shown to have similar outcomes 
compared to the use of intraoperative opioids.83,84 
Avoiding opioids or using the lowest doses may 
be prudent given the associated comorbidities of 
SDB and OSA. Patients with severe OSA may ben-
e�t signi�cantly from a reduction in intraoperative 
opioid use.69,84 Avoiding long-acting opioids is rec-
ommended.85 Several studies have shown that post-
operative pain scores and PACU durations are similar 
in patients who received intraoperative opioids and 
those receiving nonopioid modalities.86,87 Opioid-free 
anesthetics are associated with decreased postopera-
tive nausea and vomiting rates.87 The use of nonopioid 
analgesics and anesthetic adjuvants for periopera-
tive pain control is highly recommended. Nonopioid 
adjuvants, including NSAIDs, dexmedetomidine, ket-
amine, acetaminophen, and dexamethasone improve 
pain control and decrease opioid requirements.10,87–89

SAMBA recommends using opioid-sparing multi-
modal analgesic techniques in patients having adeno-
tonsillectomies due to the unknown degree of OSA, 
but there is inadequate evidence to support clinical 
bene�t of opioid-free techniques in pediatric popula-
tions (moderate SOE).

Is Deep Extubation Safe After an 
Adenotonsillectomy?
An awake extubation following adenotonsillectomy 
is often advised as the standard technique, given the 
concern for postoperative airway obstruction and 
ventilatory complications. This technique is recom-
mended for children who are at increased risk of 
aspiration of gastric contents, those with concerns of 
a dif�cult airway, or children with a history of OSA or 
SDB because deep extubation may increase the inci-
dence of postoperative airway obstruction.90–92

Studies evaluating deep extubation after adenoton-
sillectomy have shown some advantages over awake 
extubation without signi�cant differences in compli-
cation rates.92 The exception to this �nding may be 
in patients of lower weight (≤14 kg).90 Advantages 
of deep extubation are a decreased incidence of 
coughing,91,93,94 decreased oxygen desaturations, and 
a reduced risk of perioperative adverse events in 
patients with concomitant respiratory infections.91

Most studies were done in tertiary care centers 
and support the decision for extubation technique to 
be determined by provider experience and systems-
based supports such as appropriately trained PACU 
nursing staff.90 Additionally, there is evidence that 
deep extubation with the patient recovering in a lat-
eral position instead of supine may decrease postex-
tubation ventilatory complications.95

SAMBA recommends extubation techniques based 
on the expertise of the anesthesia team and patient 
factors (low SOE).
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