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Technological Advances and Future Perspectives of Hypoglossal Nerve Stimulation
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ABSTRACT

Hypoglossal nerve stimulation (HGNS) has emerged as an alternative, with systems such as Inspire, Nyxoah Genio, and
LivaNova Aura6000™ offering different technological approaches. Inspire therapy is FDA-approved and has recently
advanced with Inspire V. The Genio System provides bilateral selective stimulation without an implanted battery, and the
Aura6000™ employs targeted fascicular recruitment. Experimental ansa cervicalis stimulation demonstrates unique airway
stabilization and synergistic effects with HGNS. Collectively, these innovations highlight progress toward more selective and
patient-tailored neurostimulation therapies. Future large-scale trials are needed to confirm long-term efficacy and safety.

KEY WORDS: Hypoglossal nerve; Sleep apnea, obstructive; Neurostimulation; Ansa cervicalis; Genioglossus.

N2 oropharyngeal lateral wall collapse= HI¥ 3] g5l 2]
F RS0 Bl Y v Aoz dA ot whet
HGNS(hypoglossal nerve stimulation> OSA(obstruc- Al @A7HA| Q] AR ZAT7F ¥4 A& Yol e ELstal, 2
tive sleep apnea) & & YEojA CPAP(continuous = &%, A A4, 183 IHA SHgA A4S Y
positive airway pressure)ll St G 722 digte. 7] wjEo] A= HGNSQ 7t} 2-go] 2 753 Qlct.?
& Auidsta glok. 18y, AR Bl BFER A old AR= AR ABE Eol7] Adl A MEA Ao
(50% olste] AHI[apnea-hypopnea index] T4 ¥ A|IZF  A|ZE I QlE S| tisto] tho] H1x} g,
o 203] o] 9] AR WA= B XA 3R] 194
EfE Zog HiEy ok E3t X7 92 &
U e 7|E2 oA FBEHAY AAEA g1
th.? @A7kx] HGNS(Inspire® V)& 93t &4-8 43T Bilateral hypoglossal nerve stimulation
o Agtgo] £Astcth 83t A9 7|&E soft palate?] Nyxoah Genio System< ¥4 AsH417 A= (bilateral
CCC(complete concentric collapse)°]tt. 121} OSA°A  hypoglossal nerve stimulation)& Al&ste A=, 7|1&

)

r

pii)
p

==

;B%L

=

Received: November 16, 2025 / Revised: December 8, 2025 / Accepted: December 17, 2025

Corresponding author: Hyung-Ju Cho, Department of Otorhinolaryngology, Yonsei University College of medicine, Seoul 03722,
Korea

Tel: +82-2-2228-3605, Fax: +82-2-393-0580, E-mail: hyungjucho@yuhs.ac

Copyright © 2025. The Busan, Ulsan, Gyeoungnam Branch of Korean Society of Otolaryngology-Head and Neck Surgery.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

http://www.jcohns.org 87


https://crossmark.crossref.org/dialog/?doi=10.35420/jcohns.2025.36.4.87&domain=pdf&date_stamp=2025-12-31

XF2 A|AEIO| HExT}

oot
Joh

Y

AR A2 A2 A AH A S Hekstr] 98 HE Az
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A ZoJoFt Al A 59l(Food and Drug Administration
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Targeted hypoglossal nerve stimulation
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Fig. 1. Anatomical illustration of bilateral selective hypoglossal
nerve stimulation using the Nyxoah Genio System. Electrodes are
bilaterally positioned on the medial branches of the hypoglossal
nerve to selectively activate protrusive tongue fibers.
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Fig. 2. Anatomical illustration of Aura6000™ Neurostimulator. Elec-
trodes are unilaterally positioned on the proximal trunk of hypo-
glossal nerve to selectively activate nerve fibers through multi-con-
tact electrode cuff.
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3(LivaNova-OSPREY)°| #d Zo]H(ClinicalTrials.gov:
NCT04950894) oF&] u]=* FDA 5912 3E55}4] 23t Ae]
ojt}.

Ansa cervicalis stimulation
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Ansa Cervicalis stimulation

Fig. 3. Anatomical illustration showing the hypoglossal nerve (XIl)
and Ansa cervicalis, along with various nerve stimulation systems
used to treat sleep apnea by targeting tongue and throat muscles.
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Next-Generation inspire V therapy system

S5Md Inspire AlAEl(Inspire V)< Inspire Medical
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7l glo] Me}R 15} FHY(axillary subcutaneous pocket)
o] IPGE olalgto 2 ujLd ATE HAsty 717 BH
ERES Fasstqith. A A7HEECIA dEAE SolH
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Table 1. Comparison of Features of Latest Neurostimulation Systems

ltem

Nyxoah Genio System

LivaNova aura6000™ System

Ansa Cervicalis Stimulation

Inspire V

Stimulation
Method

Key Features

Target Patient

Bilateral Hypoglossal Nerve
Stimulation (Bilateral HNS)

- Electrode implantation on
medial branches of bilateral
hypoglossal nerves

- RF energy supply from
external controller
- No implantable battery/

respiratory sensor needed

- Single incision, minimally
invasive

- Adults (18+) with OSA, BMI
< 35, AHI 15-100

- Patients with CCC
(Complete Concentric
Collapse) can also use

Targeted Hypoglossal Nerve
Stimulation (Targeted HGNS)

- Use of multi-contact cuff
electrode on main trunk of
hypoglossal nerve

- Precise stimulation of
specific nerve fiber bundles

- Independent of respiratory
cycle; modulation of
muscle tone via changing
stimulation field vectors

- Composed of Implantable
Pulse Generator (IPG) and
stimulation lead

- Patients requiring selective
unilateral HGNS
- Currently in clinical trials

Ansa cervicalisStimulation

- Experimental stage, no
commercial system

- Ultrasound-guided
percutaneous electrode
use

- Generates caudal traction
on pharyngeal structures

- Stabilization of upper
airway and strengthening
of lateral pharyngeal walls

Experimental application,
clinical trial stage

Unilateral Hypoglossal Nerve
Stimulation (Inspire Therapy,
5th Gen)

- Respiratory sensing lead
integrated into IPG

- IPG implantation in axillary
subcutaneous pocket
without chest incision

- Reduced surgical time,
improved cosmetic results

- Same existing indications
and exclusion criteria

Moderate to severe OSA,
CPAP intolerance, patients
without CCC

Clinical
Outcomes

Approval Status

Specific Points

12-month follow-up: >50%
reduction in AHI in 63.5%,
>25% reduction in ODl in
71.3%

CE Mark (2019)
FDA PMA Approved in Aug
2025

Accessible to patients
with CCC (major exclusion
criterion for existing HGNS),

- Positive results in 12-month
pilot study
- Clinical trials ongoing

CE Mark
FDA approval not yet
obtained

Precise stimulation via
multi-contact electrodes,
independent of respiratory

- Significant improvement
in upper airway closing
pressure and airflow

- Synergistic effect when
combined with HGNS

No commercial approval

Lateral pharyngeal wall
stabilization, efficacy
increases with higher BMI,

Latest system (FDA approved
in 2024), clinical trials
ongoing

FDA Approved in Aug 2024,
In process of introduction to
Korea

Integrated respiratory
sensing lead, simplified
surgery, cosmetic

minimally invasive cycle synergistic effect with HGNS  improvement
9E AN glom, 2 G 7125 AR G2 718 reported.
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