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DESCRIPTION
Obstructive sleep apnoea (OSA) in children is 
primarily managed surgically with adenotonsillec-
tomy and/or with continuous positive airway pres-
sure (CPAP).1 Adherence to CPAP in children is 
generally poor due to discomfort, inconvenience or 
cognitive delay. The hypoglossal nerve stimulator 
(HNS) is a novel device that has gained popularity 
in treating adults with severe refractory OSA. HNS 
works by delivering stimulation to upper airway 
muscles, stiffening the tongue and soft tissues to 
improve breathing during sleep.2 HNS is better 
tolerated and less irritating than CPAP, with good 
long- term efficacy. Recently, HNS has been trialled 
in children with refractory OSA with positive 
outcomes.1 2

A child with Down syndrome and severe refrac-
tory OSA (Apnoea–Hypopnoea Index, or AHI, 
of 45 after adenotonsillectomy) with CPAP non- 
compliance presented for HNS implantation. After 
routine mask induction and intravenous placement, 
oxymetazoline was sprayed in each nostril. He was 
nasotracheally intubated via direct laryngoscopy 
with a 6.5 mm nasal Ring- Adair- Elwyn (RAE tube, 
with the neck maintained in neutral position. No 
muscle relaxants were administered due to the 
need for intraoperative nerve monitoring. The 
operating room bed was rotated 90 degrees and a 
shoulder roll was placed. Electrodes were placed 
in the genioglossus and styloglossus muscles by the 
surgeon for nerve monitoring. Surgical dissection 
was performed through a submandibular incision, 
isolating the hypoglossal nerve (figure 1), and the 
stimulating electrode was inserted. A pleural respi-
ration sensor was placed through a second inci-
sion in the right lower chest with dissection down 
to the fourth intercostal space (figure 2). Hypo-
glossal electrode and respiration sensor leads were 
connected to an implantable pulse generator in 
the right subclavicular space. The patient received 
a total of 25 mL/kg crystalloid, 1 mcg/kg fentanyl 
and 0.01 mg/kg hydromorphone throughout the 
5- hour case. He was extubated awake at the end 
of surgery and weaned to room air in the recovery 
room. He was admitted overnight for observation 
and discharged home without any complications or 
additional interventions. Further recovery at home 
was uneventful, and during outpatient follow- up, 
the patient had subjective improvement in his 
symptoms, as well as a decrease in his AHI to 12. 
He has been compliant with the device, using the 
implant approximately 70 hours per week.

As a result of technological advancements, HNS 
has been introduced as a novel technique to manage 
severe refractory OSA. Due to its success in adults, 
HNS is now being extended to the paediatric popu-
lation with persistent severe OSA after adenotonsil-
lectomy or with poor CPAP compliance. Down 
syndrome is a common genetic disorder in which 
severe OSA often exists (prevalence of 55%–80%) 
due to hallmark anatomical features.1 3 Adenotonsil-
lectomy only resolves OSA in 16%–33% of patients 
with Down syndrome.1 Additionally, intellectual 
disability associated with Down syndrome leads to 

Figure 1 Hypoglossal nerve isolation in a child with 
severe refractory obstructive sleep apnoea.

Figure 2 Hypoglossal nerve stimulator placement. 
(From The New England Journal of Medicine, Strollo PJ et 
al, Upper- airway stimulation for obstructive sleep apnea, 
370(2):139–49. Copyright 2014 Massachusetts Medical 
Society. Reprinted with permission from Massachusetts 
Medical Society.)
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low adherence to CPAP. HNS is a promising device in this unique 
population, with early data demonstrating good tolerance and 
reduced AHI scores. Although HNS has only been trialled in a 
small number of paediatric patients, with continued efficacy it 
will likely become a standard treatment in refractory OSA.
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Learning points

 ► Challenges in managing severe obstructive sleep 
apnoea (OSA) in children include pathology refractory to 
adenotonsillectomy and intolerance of continuous positive 
airway pressure.

 ► Hypoglossal nerve stimulators are novel devices that are 
implanted under general anaesthesia that deliver stimulation 
to upper airway muscles to improve breathing during sleep.

 ► Recent evidence suggests these devices are well tolerated 
and can be effective in reducing sleep apnoea severity in 
paediatric patients with refractory OSA.
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