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A B S T R A C T   

Objective: To determine the best anesthetic technique for DISE based on a retrospective review of the current 
literature and to highlight research gaps that should be addressed in future studies. 
Methods: A comprehensive retrospective review of the literature on anesthetic regimens for pediatric DISE 
through March 2020 was performed. Specific medical subject heading (MesH) terms included: drug-induced 
sleep endoscopy and anesthesia, DISE, child, obstructive sleep apnea, sleep disordered breathing. 
Results: Twelve articles were included. One study was a retrospective comparative study while the remaining 11 
were case series. Five studies described anesthetic technique for DISE pre-T&A, two post-T&A, and four both pre- 
and post-T&A. The heterogeneity of the studies did not allow for a meta-analysis. A total of 1110 children ages 2 
months to 19 years were included. Sedation depth and anesthetic outcomes with DISE were infrequently 
described. Eleven studies used a sevoflurane inhalational induction and mostly transitioned to a total IV anes-
thetic for maintenance. Propofol was the most commonly used sole anesthetic. A total of three studies used a 
combination of remifentanil and propofol, one used dexmedetomidine alone, one used sevoflurane alone, and 
one compared different regimens. Dexmedetomidine and ketamine have the most favorable profile for pediatric 
DISE but are not universally used. DISE completion, as reported in two studies, was 93% and 100%. 
Conclusion: There are several anesthetic regimens for DISE that achieve good sedation and outcomes. The 
combination of ketamine and dexmedetomidine may be the ideal regimen. Limited data and lack of protocols/ 
high-quality studies exist on anesthetic regimens for pediatric DISE.   

1. Introduction 

Pediatric obstructive sleep apnea (OSA) affects 1–4% of children in 
the US [1]. The most common cause of pediatric OSA is adenotonsillar 
hypertrophy, for which the first-line surgical therapy is adeno-
tonsillectomy (T&A). Up to 75% of children may have persistent OSA 
after surgery [2]. Risk factors include severe OSA on initial poly-
somnography (PSG), obesity, craniofacial anomalies, hypotonia, and 
Down syndrome [1]. 

PSG is the criterion standard for diagnosing OSA, but it can be 
cumbersome, time-consuming, costly, and requires a sleep laboratory. In 
addition, PSG does not indicate the site of airway obstruction, predict 
resolution of symptoms, or direct further therapy. Other techniques have 
been explored to better identify and manage children with OSA. First 
described by Croft and Pringle in 1991, “drug-induced sleep endoscopy” 

(DISE) was renamed by Kezirian and Hohenhurst in 2005 to better 
describe the three key elements of the procedure: “the use of pharma-
cological agents to achieve sedation, the target depth of sedation as 
approximating natural sleep as much as possible, and the endoscopic 
evaluation of the upper airway” [3]. Many indications exist for DISE in 
children. DISE is commonly used to identify anatomic causes of persis-
tent pediatric OSA after T&A. It can also be used to direct therapy in 
sleep-dependent laryngomalacia and pre-surgical evaluation for hypo-
glossal nerve stimulator implantation [1,4]. 

The anesthetic goals during DISE include utilizing a regimen that 
quickly and predictably provides a target depth of sedation while 
allowing tolerance of the procedure, maintenance of cardiorespiratory 
parameters, avoidance of airway collapse beyond what naturally occurs 
during sleep, and avoidance of rescue maneuvers or supplemental oxy-
gen. In children, craniofacial syndromes, neurologic impairment, and 
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hypotonia make these challenges even greater. Though upper airway 
obstruction in children is more common during REM sleep [5], no 
known anesthetic agent exists that replicates REM sleep. The use of 
sedation may interfere with natural sleep and the level of sedation 
required to tolerate DISE may cause excessive airway collapse. 

Several studies on indications and outcomes of DISE in children are 
present in the literature [6–8]. However, scant literature exists 
regarding anesthetic protocols in pediatric DISE despite unique chal-
lenges in children [1]. The primary objective of this study is to review 
the existing literature regarding anesthetic regimens in children un-
dergoing DISE in order to determine the best anesthetic technique for 
DISE. The secondary objective is to highlight research gaps that should 
be addressed in future studies. 

2. Methods 

A literature review using PubMed (www.ncbi.nlm.nih. 
gov/pubmed), SCOPUS, and Web of Science databases was performed 
for articles published between January 1, 1990 to January 1, 2020. The 
following medical subject heading (MesH) terms were used: Drug- 
induced sleep endoscopy and anesthesia, DISE, child, obstructive sleep 
apnea, sleep disordered breathing. Article titles and abstracts were 
reviewed to determine eligibility for inclusion. Bibliographies were also 
reviewed to identify studies missed in the initial search. This review did 
not follow the PRISMA reporting statement [9] as most of the studies 
were retrospective. 

The inclusion and exclusion criteria were determined prior to the 
search. Inclusion criteria were as follows; (1) study subjects less than 18 
years old, (2) study subjects older than 18 years old but treated at a 
pediatric hospital, (3) DISE used for upper airway evaluation, (4) DISE 
performed under general anesthesia, (5) anesthetic regimen discussed in 
detail with outcomes (including pharmacological management of in-
duction, maintenance, titration protocols, interventions in response to 
adverse events — such as desaturations, laryngospasm, or airway 
obstruction — that were required to complete the DISE). Articles were 
excluded if the study had non-human patients, did not include an ab-
stract, was not in English, studied awake patients, or only briefly 
mentioned the anesthetic regimen. Review articles and editorials were 
excluded. 

Information obtained from each article included authors, year of 
publication, study design, inclusion criteria, study size, patient age, 
anesthetic technique, sedation evaluation, and anesthetic outcomes. 
Studies were graded based on criteria from the Oxford Centre for 
Evidence-Based Medicine Levels of Evidence [10–12]. Findings were 
tabulated and descriptively analyzed, listing anesthetic outcomes if 
available. 

3. Results 

Fig. 1 summarizes the literature search and results. A total of 12 
studies were included in the retrospective review and are summarized in 
Table 1. The total number of children included was 1110. The age 
ranged from 2 months to 19 years. One study evaluated patients with 
Prader-Willi syndrome regardless of an OSA diagnosis [13]. All other 
studies were of children with OSA undergoing DISE for evaluation of the 
upper airway. Five studies evaluated the airway pre-T&A [14–18], two 
post-T&A [19,20], and four evaluated both pre- and post-T&A [21–24]. 
One study, a retrospective comparative study without controls, had level 
3 evidence [21]. All other studies were case series with level 4 evidence 
[13–20,22–24]. There were no randomized control trials or prospective 
cohort studies. The heterogeneity of the studies did not allow for a 
meta-analysis of the data. 

Two studies utilized premedication prior to DISE, nine studies did 
not mention premedication, and one study specifically described 
exclusion of premedication (Table 1). Three studies described use of 
intranasal topical lidocaine before DISE as part of the procedure. For 

induction, all but one study used sevoflurane for intravenous (IV) line 
placement then transitioned to IV sedation. For maintenance, seven 
studies used propofol alone, either as a bolus, intermittent boluses, or 
infusion [13,15,17,20–22,25]. Three studies used a combination of 
remifentanil and propofol infusions [16,23,24] and one study used a 
dexmedetomidine bolus alone for maintenance [18]. One study used 
sevoflurane as the sole agent [14], and one study compared different 
regimens including dexmedetomidine-ketamine, propofol, and 
propofol-sevoflurane [21]. 

Six studies (50%) used lack of response to clinical stimulation to start 
DISE (Table 1). One study used bispectral index (BIS) monitoring to 
determine sedation depth [22], and one study used a specific time in-
terval after induction to start DISE [18]. Four studies (33%) did not 
describe how adequate sedation was determined [15,17,19,24]. Six 
studies (50%) described anesthetic outcomes, including adverse events 
or DISE completion [13,14,17,20–22]. The most common outcome re-
ported was DISE completion (Table 1). Airway intervention and car-
diovascular stability were reported by two studies [14,21], while lack of 
adverse events or complications was mentioned but not described by 
three studies [17,20,22]. 

Two studies, by Kandil et al. and Adler et al. (Table 2), reported more 
detailed anesthetic outcomes [14,21]. Kandil and colleagues [21] 
retrospectively studied 59 children who underwent DISE either pre- or 
post-T&A between 2013 and 2015. They evaluated three different 
anesthetic regimens: DK (dexmedetomidine-ketamine), P (propofol), 
and SP (sevoflurane-propofol). The primary outcomes were completion 
of DISE and number of desaturations below 85%. A total of 55 of 59 
patients (93%) completed DISE. One child in the P group required 
continuous jaw thrust to maintain oxygen saturation, two in the SP 
group had laryngospasm, and one in the SP group had “extensive airway 
collapsibility” that impeded completion of DISE [21]. The DK group had 
fewer desaturations to <85% (1 patient, 3.1%) compared to the P group 
(5 patients, 38.5%; p = 0.004). There was no significant difference in 
desaturation rates between P and SP groups or between DK and SP 
groups [21]. 

Adler et al. [14] prospectively studied 15 consecutive children who 
underwent DISE between December 2018 and July 2019. They evalu-
ated a single-agent technique of sevoflurane administration for DISE. 
The primary outcomes were tolerance and completion of DISE, fre-
quency of desaturation, frequency of negative hemodynamic (brady-
cardia and hypotension) events, and the need for additional 
medications. All children completed and tolerated DISE. None had 
desaturation events; all were able to complete DISE without adjuvant 
sedatives [14]. None had bradycardia or hypotension that required 
intervention. 

4. Discussion 

This retrospective review illustrates that there are a variety of 
anesthetic techniques that are used successfully for pediatric DISE. This 
review also highlights the limitations of existing studies including poor 
study design, limited data on the effects of anesthetic agents on the 
upper airway, and lack of consensus on determining sedation depth 
during DISE. No consensus, or agreed guidelines, exists on the best 
anesthetic regimens or protocols in pediatric DISE [25,26]. Many studies 
evaluate different agents for DISE in adults, but it is unknown if these 
findings apply to children. The studies reviewed used a variety of an-
esthetics, but they do not examine the effects of these agents on upper 
airway dynamics or their effects on DISE findings. Overall, a combina-
tion of dexmedetomidine and ketamine, though not universally used, 
may have the least negative effects on airway dynamics while providing 
safe and effective anesthesia for pediatric DISE. 

Premedication, commonly used in children to reduce anxiety and 
facilitate induction, has an unknown effect on the upper airway. Pre-
medication was not used in the majority of studies reviewed. Mid-
azolam, a commonly used premedication in children, is a 
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Table 1 
Summary of included studies.  

Author Year Design (study 
level) 

Inclusion 
Criteria 

n Age (y) Pre- 
medication 

Topical Local Induction Maintenance Sedation Depth Evaluation Anesthetic 
Outcomes (no.) 

Adler et al. 
[14] 

2019 Consecutive case 
series (4) 

OSA Pre- 
T&A 

15 0.2–19 Not 
mentioned 

No Sevoflurane ±
Nitrous oxide 

Sevoflurane Clinical response to suctioning of 
nares with flexible suction 

Airway 
intervention; 
DISE completion; 
Cardiovascular 
variables 

Boudewyns 
et al. [15] 

2018 Retrospective 
case series (4) 

OSAPre- 
T&A 

109 0.9–5.8 Not 
mentioned 

No Sevoflurane Propofol bolus 1–2 mg + Infusion 6–10 
mg/kg/hr 

Clinical response to stimulation 
and spontaneous ventilation 

– 

Gazzaz et al. 
[16] 

2017 Retrospective 
case series (4) 

OSAPre- 
T&A 

558 3.0–16.8 Not 
mentioned 

Lidocaine 1% Sevoflurane Remifentanil 2–25 mcg/ml + Propofol 
200–350 mcg/kg/min 

Clinical response to stimulation, 
tolerance, reaction to endoscope 
insertion, vocal cord movement 
and regularity of abduction during 
inspiration 

– 

Kandil et al. 
[21] 

2016 Retrospective 
comparative 
study (3) 

OSAPre- 
and Post- 
T&A 

59 0.2–17.9 No No Sevoflurane 1. SP – Propofol infusion 248 ± 68 mcg/ 
kg/min 

Clinical response to stimulation Airway 
intervention; 

2. P – Propofol bolus 1.8 ± 1.1 mg/kg +
Infusion 192 ± 48 mcg/kg/min 

DISE completion; 

3. DK – Dexmedetomidine bolus 1.9 ±
0.9 mcg/kg + Ketamine bolus 2 ± 0.6 
mg/kg. Dexmedetomidine infusion 1.6 
± 0.7 mcg/kg/hr. Rescue: Additional 
dexmedetomidine or propofol boluses 

Cardiovascular 
variables 

Lan et al. 
[13] 

2016 Prospective case 
series (4) 

Prader- 
Willi 
syndrome 

9 3–15 Not 
mentioned 

Lidocaine +
Phenyl-ephrine 
15 min prior to 
procedure 

Propofol Propofol infusion 200–300 mcg/kg/min Absence of response to verbal 
stimulation in a normal voice 
(RASS -4) 

DISE completion 

Esteller et al. 
[22] 

2015 Prospective case 
series (4) 

OSAPre- 
and Post- 
T&A 

56 2–12 Midazolam No Sevoflurane Propofol TCI BIS Adverse events 
(0) 

Boudewyns 
et al. [17] 

2014 Prospective case 
series (4) 

OSAPre- 
T&A 

37 2.1–6.0 Not 
mentioned 

No Sevoflurane Propofol bolus 1–2 mg/kg + Infusion 
6–10 mg/kg/hr 

Clinical response to stimulation 
and spontaneous ventilation 

Adverse events 
(0) 
Resp support (0) 
DISE completion 

Wootten 
et al. [19] 

2014 Prospective case 
series (4) 

Post-T&A 31 5–18 Not 
mentioned 

No Sevoflurane +
Nitrous oxide 

Propofol 1 mg/kg boluses Clinical response to stimulation – 

Ramji et al. 
[23] 

2014 Retrospective 
case series (4) 

OSAPre- 
and Post- 
T&A 

61 4.3–6.25 Not 
mentioned 

1% lidocaine 
(max 3 mg/kg) 

Sevoflurane Remifentanil 2–2.5 mcg/ml + Propofol 
200–350 mcg/kg/min 

Clinical response to stimulation – 

Durr et al. 
[20] 

2012 Retrospective 
case series (4) 

OSAPost- 
T&A 

13 3–15 Not 
mentioned 

No Sevoflurane Propofol bolus 1 mg/kg + Infusion 
200–300 mcg/kg/min 

No response to verbal stimulation 
in a normal voice (Modified 
Ramsay Score 5 or Observer’s 
Assessment of Alertness/Sedation 
Score 2–3) 

Adverse events 
(0)DISE 
completion 

Truong et al. 
[24] 

2012 Retrospective 
case series (4) 

OSAPre- 
and Post- 
T&A 

80 Mean 
5.6–7 

Not 
mentioned 

No Inhalational Propofol 100 mcg/kg/min +
Remifentanil 100 ng/kg/min 

Spontaneous ventilation – 

Ulualp et al. 
[18] 

2012 Retrospective 
case series (4) 

OSAPre- 
T&A 

82 1.5–17 Midazolam No Sevoflurane +
Nitrous oxide 

1 mcg/kg dexmedetomidine 3–5 min after dexmedetomidine 
bolus 

–  
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benzodiazepine with central and peripheral effects. It has a rapid onset 
(1–3 min intravenously or 10–20 min orally) and short duration of ac-
tion (15–60 min). Midazolam depresses central respiratory drive by 
causing a decrease in ventilatory response to carbon dioxide [27]. 
Studies [26] have reported conflicting effects of midazolam on the upper 

airway ranging from elimination of REM and decreased N3 sleep [28] to 
reproducing natural sleep [29] increased nasal airway resistance, 
decreased cross-sectional area, and a higher risk of airway obstruction 
[26]. Overall, midazolam may cause upper airway obstruction, interfere 
with DISE findings, and eliminate REM sleep. It is best avoided prior to 

Fig. 1. Flow chart of literature search and results.  

Table 2 
Anesthetic Management in Studies with detailed Outcomes Data.  

Author Patient 
position for 
DISE 

Anesthetic 
Technique 

Rescue Regimen Adjunct Agents 
(regimen: no of 
patients) 

Airway 
Intervention 
required (%) 

Desaturation 
event (%) 

CV findings DISE 
Completion 

Adler 
et al. 
[14] 

Supine, neck 
neutral, no 
positioning 
aids 

See Table 1 Deepen sevoflurane 
concentration; midazolam 0.1 
mg/kg (max 2 mg); Dex 0.25 
mcg/kg boluses; Ketamine 1 
mg/kg (at anesthesiologist’s 
discretion) 

Glycopyrrolate: 0 0 0 No hypotension or 
bradycardia 

100% 

Kandil 
et al. 
[21] 

Supine, neck 
neutral, no 
positioning 
aids 

See Table 1 Dex or propofol boluses (at 
anesthesiologist’s discretion) 

Atropine (SP: 1, P: 
2, DK: 4) 

SP: 21% < 85%: SP: 2 
(14.3) 

DBP better 
maintained in DK 
group compared 
to P and SP (p =
0.03) 

Overall: 55/ 
59 (93%) 

P: 15% P: 5 (38.5) DK: 1 
(3.1) 

SP: 11/14 
(78.6%) 

DK: 3% ≥ 85% to ≤ 90%: 
SP: 4 (28.6) P: 1 
(7.7) DK: 6 
(18.8) 

P: 12/13 
(92.3%) DK: 
32/32 
(100%) 

CV = cardiovascular; Dex = dexmedetomidine; SP = sevoflurane-propofol group; P = propofol group; DK = dexmedetomidine-ketamine group; DBP = diastolic blood 
pressure. 
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pediatric DISE. 
Topical lidocaine is commonly used to reduce airway reactivity and 

response during upper airway procedures. Topical lidocaine was not 
used in the majority of studies in this retrospective review. It has a rapid 
onset of action (1–5 min) and intermediate duration of effect (10–15 
min) with minimal systemic effects [26]. Ehsan et al. [26] reviewed ten 
studies reporting the effects of topical anesthesia on the upper airway. 
Three studies showed an increase in upper airway obstruction while four 
found no effect [26]. In addition, topical compared to intravenous 
lidocaine may increase the risk of laryngospasm in children with upper 
respiratory infections (URIs) [30]. Overall, topical lidocaine is best 
avoided in DISE as it has negative effects on upper airway dynamics and 
may result in laryngospasm in children with URIs. 

Sevoflurane was used as the induction agent in all but one study in 
this retrospective review. It is the most commonly used induction agent 
in children. Sevoflurane is well-tolerated with a very low incidence of 
coughing, breath-holding, and laryngospasm compared to other inha-
lational agents [31]. It suppresses responses to tracheal stimulation [26] 
but may exaggerate upper airway collapse [26]. Two studies, however, 
reported minimal effects of sevoflurane on the upper airway [32,33]. 
Overall, inhalational agents may exaggerate upper airway collapse and 
do not replicate natural sleep. This poses a challenge in children as they 
do not generally tolerate awake intravenous line placement and require 
inhalational induction. If sevoflurane is used, it should be discontinued 
prior to starting DISE and the endoscopic findings must be interpreted 
with caution given its known effects on upper airway collapse. 

Propofol was the most commonly used maintenance agent in the 
studies reviewed. It is also the most commonly used agent in DISE in 
adults [34]. It is a short-acting (3–10 min) intravenous agent that acts on 
central GABA and NMDA receptors which can be titrated quickly to a 
predictable level of sedation. It has rapid onset (30 s), redistribution, 
clearance, and metabolism [26]. These properties make it an extremely 
versatile and popular choice for DISE. Few studies of the use of propofol 
in pediatric DISE exist, and our knowledge is mostly extrapolated from 
adult studies. Significant changes in sleep architecture [35] and 
dose-dependent decreases in the cross-sectional area of the upper airway 
occur when using propofol [36–39]. Infants and toddlers anesthetized 
with propofol are also at increased risk of upper airway obstruction and 
desaturations [40]. Overall, propofol is very popular but does not mimic 
natural sleep and can alter DISE findings and interpretation. 

Two studies used dexmedetomidine in pediatric DISE. Dexmedeto-
midine is an alpha-2 adrenergic agonist with sedative, anxiolytic, and 
analgesic effects [26] which appears to replicate non-REM sleep [41]. 
Because of its respiratory-sparing effects, dexmedetomidine is 
commonly used in procedures requiring spontaneous ventilation [31] 
and has a minimal effect on upper airway cross-sectional area [26]. On 
cine MRI examinations in children without OSA, 
dexmedetomidine-related changes in airway morphology are minimal 
[42]. Children with severe OSA are less likely to need an artificial airway 
with dexmedetomidine compared to propofol anesthesia [43]. A recent 
study by Smith et al. reported that DISE with ketamine/dexmedetomi-
dine sedation can successfully identify sites of upper airway obstruction 
in children with REM-predominant OSA [5]. However, the use of dex-
medetomidine in pediatric DISE is limited by its slow onset of action 
necessitating a ten-minute bolus with infusion. Utilization of an adju-
vant agent may also be necessary for successful use of dexmedetomidine 
for DISE in children. Overall, dexmedetomidine is a good choice, as a 
single agent or in combination with another agent, for approximating 
natural sleep during DISE with minimal effects on respiratory depression 
or upper airway cross-sectional area. 

Two studies [14,21] included ketamine as part of their anesthetic 
regimen. Ketamine is a dissociative anesthetic with analgesic properties. 
It is commonly used in pediatric anesthesia due to its sedative hypnotic 
properties and ability to maintain hemodynamic stability and airway 
reflexes. It has a very rapid onset (within 5 min) but long recovery time 
(45–120 min). It has bronchodilating properties which may be beneficial 

during DISE but can increase oral and airway secretions that can lead to 
laryngospasm in toddlers [31,44,45]. In addition, it can cause halluci-
nations and emergence reactions [31]. Overall, ketamine is a good safe 
choice as a primary sedative agent in children as it does not compromise 
the upper airway by either muscle relaxation or respiratory drive sup-
pression [46]. 

All opioids are analgesics that cause sedation and respiratory 
depression with known genetic variability in the metabolism of these 
agents [31]. Three studies included remifentanil infusions as part of the 
DISE sedation regimen [16,23,24]. Remifentanil is an opioid that is 
metabolized by plasma cholinesterases with ultra-short and predicable 
clinical duration [31]. Cho et al. [47] demonstrated in adults that the 
addition of remifentanil to either propofol or dexmedetomidine is 
effective in suppressing the cough reflex and reducing the time to 
sedation. Fentanyl depresses upper airway reflexes, while sufentanil, 
alfentanil and remifentanil are associated with upper airway obstruction 
[48–56]. Overall, opioids are known respiratory depressants that cause 
upper airway obstruction and do not simulate natural sleep. Opioids 
may be used during DISE to reduce response to surgical stimulus and the 
cough reflex, but they should be used cautiously due to their secondary 
effects on the airway. 

A few studies have compared combinations of anesthetic agents and 
their effects on the upper airway. Berkenbosch et al. [57] reported on 55 
infants undergoing flexible fiberoptic bronchoscopy with ketamine/-
midazolam with or without fentanyl and showed that infants tolerated 
this regimen well but with mild hypoxemia in 9 of 59 procedures (15%) 
[57]. In a different study, Berkenbosch et al. [58] reported that propo-
fol/remifentanil can be used safely in children undergoing flexible 
fiberoptic bronchoscopy without causing hypoxemia but 5 of 15 (33%) 
required low-dose ketamine boluses to augment sedation. Overall, 
several combination regimens exist that are possible for DISE that ach-
ieve good sedation and outcomes. However, achieving adequate seda-
tion must be balanced with the effects of these medications on the 
airway. Dexmedetomidine affects the airway the least, but it alone may 
not be sufficient for DISE. The combination of dexmedetomidine and 
remifentanil may also be insufficient in some children. The addition of 
ketamine is an option, but to date only one study [21] has rigorously 
evaluated this combination and shown its successful use for DISE. The 
combination of ketamine and dexmedetomidine has many potential 
benefits besides adequacy of sedation and minimal effects on airway 
mechanics. The increased secretions and risk of laryngospasm associated 
with ketamine may be countered by dexmedetomidine. The bradycardia 
and hypotension often seen with dexmedetomidine may prevent the 
tachycardia, hypertension, and emergence delirium from ketamine. 
Ketamine may also reduce time to onset of adequate sedation when 
added to dexmedetomidine. 

There is no consensus on how to evaluate adequate sedation before 
starting pediatric DISE. BIS is not well validated or commonly used in 
children. “Clinical criteria” such as lack of patient movement or 
response are commonly used but are subjective and vary among pro-
viders. Nonetheless, subjective criteria may be the best method for 
determination of sedation depth in children. Equally, no consensus ex-
ists on the lowest acceptable arterial desaturation that should prompt 
intervention during DISE. Preoperative PSG, when available, is often 
used as a guide to determine the lowest acceptable arterial desaturation 
during pediatric DISE [14,21]. 

5. Conclusions 

Few studies exist comparing different anesthetic regimens used for 
pediatric DISE. Medications with minimal effects on respiratory control, 
such as dexmedetomidine and ketamine, work best for DISE but are not 
universally used. The combination of ketamine and dexmedetomidine 
may be the best regimen for pediatric DISE. Premedication, though 
commonly used in the pediatric population, should be avoided. Inha-
lational agents and opioids worsen upper airway obstruction and should 
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also be avoided. Propofol may not be the best choice in pediatric DISE 
due to dose-dependent effects on the upper airway. 

The number of anesthesiologists involved with DISE should be 
minimized and institutional protocols should be developed. Future 
research should include prospective randomized-controlled studies on 
pediatric DISE. A need exists for studies on the effects of premedication, 
commonly used anesthetic agents, and combinations of agents on the 
upper airway and on DISE findings. This includes regimens such as 
dexmedetomidine infusions with and without ketamine and the effects 
of inhalational agents. In addition, “clinical parameters” should be 
standardized and quantified to indicate an appropriate level of sedation 
for DISE. Finally, reducing variability in methodology and outcomes 
measures between studies will allow for pooling and better reporting of 
data in the future. 
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