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ABSTRACT

Drug-induced sleep endoscopy (DISE) is used for directly visualizing sites of obstruction among patients with 
obstructive sleep apnea (OSA). Owing to the scarcity of data, there is still no consensus on the anesthetic regimen 
for conducting pediatric DISE. 

This paper presents a 5-year-old patient who underwent DISE using an opioid-sparing regimen with dexmedetomidine 
and propofol infusion. 

Simultaneous dexmedetomidine and propofol infusion is a promising opioid-sparing regimen for pediatric DISE. 
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INTRODUCTION

Pediatric obstructive sleep apnea (OSA) is a childhood 
disorder characterized by an upper airway dysfunction 
causing complete or partial airway obstruction that disrupts 
normal ventilation during sleep.1 This condition may present 
in any age group, but its incidence is most common among 
patients aged 2 to 8 years old. When left untreated, an over-
whelming number of studies have shown several detrimental 
long-term effects, including, but not limited to, learning 
and behavioral problems, cardiovascular complications, and 
impaired growth.2 

The pathophysiology of pediatric OSA differs from 
adults.3 Adult OSA is more frequently associated with obesity 
and increase in mechanical load to the airway. On the other 
hand, pediatric airway is more resistant to collapse from 
such mechanical forces. Anatomic obstruction plays a bigger 
role in pediatric OSA, with lymphoid hyperplasia as the 
leading cause.1 The increased growth of tonsils and adenoids 
relative to the size of the upper airway causes narrowing 
of the airway diameter. Its peak incidence is between ages 
2 to 8 years, coinciding with that of pediatric OSA. Other 
common anatomic etiologies for pediatric OSA includes 
craniofacial abnormalities such as Crouzon, Pierre-Robin, or 
Apert syndromes that typically present with micrognathia, 
micro- or macroglossia, and midface hypoplasia – all of which 
contribute to a decreased posterior oropharynx space.1 

The gold standard for diagnosing OSA is nocturnal 
polysomnography (PSG).3 PSG assesses the severity of OSA 
but is incapable of identifying the precise anatomic location 
of upper airway obstructions. Drug-induced sleep endoscopy 
(DISE), therefore, was devised to quantify the degree and 
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identify the site of upper airway obstruction as an aid in 
planning possible surgical interventions.3,4 The usefulness of 
DISE and the anesthetic management thereof among the 
adult population has been well-studied. However, the appli-
cability of these data among the pediatric population is still 
undetermined owing to anatomic and physiologic differences 
between adults and children. 

CASE PRESENTATION 

A 5-year-old Filipino male presented with a five-year 
history of snoring, observed apnea, and daytime somnolence. 
Worsening of symptoms prompted consultation with 
an otorhinolaryngologist. The patient was subsequently 
scheduled for a drug-induced sleep endoscopy (DISE) with 
bilateral tonsillectomy. 

On preoperative evaluation, the patient was noted to 
have bronchial asthma, controlled. The rest of ancillary history 
is non-contributory to the case. The patient weighed 18kg 
(Z-score 0) and stood at 110cm (Z-score 0). He was seen 
awake, comfortable, and not in cardiorespiratory distress. Vital 
signs were normal for age. On assessment of the airway, the 
patient had no gross orofacial deformities, a Mallampati score 
of 2, grade 3 bilateral tonsils, adequate mouth opening and 
thyromental distance, and no loose dentition. The rest of the 
systemic physical examination findings were unremarkable. 
Pre-operative workup included CBC, bleeding parameters, 
serum chemistry, 12-lead ECG, chest X-ray, and 2D echo, 
all of which had unremarkable findings. A polysomnography 
test done showed severe obstructive sleep apnea. 

 On the day of surgery, standard ASA monitors were 
attached to the patient. A loading dose of dexmedetomidine 
at 1 mcg/kg was first delivered over 10 minutes, followed by a 
maintenance infusion of dexmedetomidine 0.5-0.7 mcg/kg/
hr. Propofol TCI (Kataria) at a target plasma concentration 
(Cp) of 2-3 mcg/ml was then initiated. The patient was 
maintained on deep sedation to general anesthesia throughout 
the procedure. Due to the unavailability of a processed 
EEG monitor at our institution, the level of sedation was 
assessed clinically by observing the parameters monitored 
in the American Society of Anesthesiologist’s continuum of 
sedation namely responsiveness, airway patency, spontaneous 
ventilation, and cardiovascular function. Supplemental 
oxygen was administered via nasal cannula and removed 
prior to endoscopy. DISE was initiated once snoring was 
audible (Figure 1). A flexible fiberoptic laryngoscope was 
then introduced into the patient’s left nostril and advanced 
into the nasopharynx, followed by an inspection of the 
oropharynx, and the supraglottic area. There were no episodes 
of desaturation or hemodynamic instability throughout the 
procedure. Apart from the expected findings of obstruction 
from the tonsils, a partial obstruction at the nasopharyngeal 
area was also identified. The surgical plan was then modified 
to include adenoidectomy. 

After the endoscopy, a bolus dose of fentanyl 1 mcg/kg 
and atracurium 0.5mg/kg were given. The patient was then 
intubated using a Macintosh blade size 2 with a cuffed oral 
RAE endotracheal tube size 5.0. The surgery then commenced. 
The patient was maintained on dexmedetomidine infusion 
and propofol TCI (Kataria) for the rest of the procedure. 
Other medications given intraoperatively included 
paracetamol, ondansetron, and ketorolac. The total procedural 
time was two hours. Neuromuscular blockade was reversed 
with neostigmine and atropine prior to extubation. The 
patient was transferred to the post-anesthesia care unit fully 
awake with stable vital signs. At the recovery room, there 
were no reported episodes of desaturations or post-operative 
nausea and vomiting. On the first day post-operative day, 
the mother noted resolution of snoring and apneic episodes. 
The patient was subsequently discharged two days after. No 
further follow-up consults were done by the patient.

DISCUSSION

DISE is currently the only available tool used to visualize 
dynamic airway collapse under conditions that mimic sleep.3,4 
As the patient begins to snore and demonstrate airway 
collapse post-induction, a nasopharyngoscope is introduced 
through the nose to visualize all levels of collapse in real-time.4 
Consequently, the main anesthetic goals during DISE are 
two-fold: first is using a regimen that can quickly and reliably 
provide a target depth of sedation mimicking natural sleep; 
and second is ensuring cardiorespiratory stability without the 

Figure 1. Drug-induced sleep endoscopy (DISE) in a patient 
with OSA.
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use of rescue maneuvers (e.g., insertion of nasopharyngeal 
or oral airway, jaw-thrust and chin-lift maneuvers) or 
supplemental oxygen.5 Since upper airway obstruction in the 
pediatric age group commonly occurs during the rapid eye 
movement (REM) stage of sleep, ideally, conditions prior 
to conducting DISE should mimic this state. However, to 
date, no anesthetic agent has been proven to exactly replicate 
REM sleep.5 

 A common practice in the field of pediatric anesthesia 
is the use of inhalational induction to facilitate insertion 
of intravenous access. However, inhalational agents have 
been found to exaggerate upper airway collapse and do not 
replicate natural sleep.6 Likewise, premedication with benzo-
diazepines to facilitate induction has questionable effects 
on the upper airways of pediatric patients. Current data are 
conflicting ranging from total elimination of REM sleep, to 
being able to simulate normal sleep, increasing nasal airway 
resistance, and decreasing cross-sectional area of upper airways 
to name a few.7 Most literature, therefore, has recommended 
avoiding the use of inhalational agents and benzodiazepines 
for patients undergoing DISE. As the patient was cooperative, 
an intravenous access was established without any premedi-
cation with benzodiazepine or inhalational agent. 

Propofol and dexmedetomidine are the most common 
agents studied for use in DISE. Propofol has a fast onset 
and time to emergence, making it an appealing choice for 
the procedure. When compared with dexmedetomidine, a 
greater degree of obstruction and desaturation were observed 
among patients given propofol.8 Conflicting studies argue 
that the greater degree of desaturation may potentially be 
more reflective of the upper airway obstruction during REM 
sleep, while some argue that such findings are indicative of 
artificial obstruction from over-sedation. On the other hand, 
dexmedetomidine, despite its slow onset of action, is the 
preferred pharmacologic agent for most studies due to its 
overall safer and more stable effects on the cardiopulmonary 
status while preserving upper airway tone during sleep.9 
MRI sleep studies have found that dexmedetomidine is an 
ideal agent since it provides sedative effects that parallel 
natural sleep without significant respiratory depression. 
Artificial airway placement or positioning aids were also 
required in a significantly lesser proportion of patients 
sedated with dexmedetomidine compared to patients sedated 
with propofol.10 However, this significant benefit was only 
demonstrated for patients with severe OSA such as in the 
case presented. 

Few adult studies have cited the use of opioids and 
ketamine as an adjunct to either propofol or dexmedetomidine. 
Opioids were found to be effective in ablating cough reflex 
and reducing time to sedation but are associated with 
postoperative nausea and vomiting (PONV), respiratory 
depression, and upper airway obstruction.11,12 On the other 
hand, ketamine was promising as an adjunct to either 
propofol or dexmedetomidine due to its ability to maintain 
hemodynamic stability and airway reflexes.5 As the sole agent, 

disadvantages to the use of ketamine for DISE included 
long recovery time, increased oral and airway secretions. 

In the case presented above, dexmedetomidine and 
propofol were the agents selected in consideration with 
the patient’s profile and the subsequent procedure after 
conducting DISE. It is known that patients with OSA 
have high sensitivity to the respiratory depressant effects of 
opioids. Selecting an opioid-sparing regimen reduces the 
chances of inducing artificial obstruction from the anesthetics 
used. Furthermore, the use of these two anesthetics not 
only mitigates risk of respiratory depression from opioid 
use but also reduces the PONV risk for this patient who 
will subsequently undergo tonsillectomy. Additionally, the 
simultaneous use of dexmedetomidine with propofol also 
allows for maintenance of adequate anesthesia while reducing 
profound adverse effects from each drug such as desaturation, 
hypotension, and bradycardia compared to when using either 
agent alone.

Determining adequacy of sedation before initiation of 
DISE among the pediatric population is still a challenge. 
Adult studies have used processed EEG monitors like BIS 
(with target values of 50-70) to standardize the criterion for 
adequate sedation.3,10 However, BIS is still not well validated 
among patients below 12 years old nor does it provide 
information about the specific sleep stage.3,5,13 Should BIS be 
used to monitor the depth of sedation for pediatric patients 
4 years and above, the use of a 2-channel adult sensor or 
a 4-channel pediatric sensor is recommended to ensure 
adequate contact of the electrodes to the patient’s forehead.13 
Alternatively, Narcotrend is another processed EEG monitor 
that has been validated for use among patients 1 year and 
older.13,14 It has incorporated age-related EEG changes in 
its processing and interpretation algorithm.15 Studies have 
found Narcotrend to be just as effective as BIS in accurately 
determining anesthetic states for neurosurgical procedures and 
gastrointestinal endoscopy when using propofol infusion.14 
Narcotrend is also capable of displaying the raw EEG signal 
together with the Narcotrend index. Both of these modalities 
are unavailable at our institution, hence, were not used. Most 
studies on pediatric DISE use subjective observations such 
as lack of patient movement or response to stimuli.5 These 
same criteria were applied for the patient presented targeting 
a state of general anesthesia. 

Similarly, even among adult studies, there is also no 
consensus on the lowest acceptable oxygen saturation before 
initiating rescue interventions.5 Preoperative PSG is often 
used as a guide in most studies.15 However, it is prudent to 
keep in mind that in the clinical setting particularly in low-
income countries, a preoperative PSG is not always available. 

CONClUSION

Currently, there is no one recommended regimen for 
sedation in pediatric DISE. The anesthetic regimen during 
DISE is important to yield accurate and precise clinical 
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endoscopy findings without compromising patient safety. 
Simultaneous dexmedetomidine and propofol infusion is 
a promising opioid-sparing regimen for pediatric DISE. 
Conducting further studies on monitoring the depth 
of sedation, as well as setting a threshold for the lowest 
acceptable oxygen saturation will also be helpful in improving 
the anesthetic management during DISE. 
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