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Abstract

Background: Hypnosis was never used in sleep endoscopy assessment of obstructive sleep apnea syndrome (OSAS). The aim
of the study was to assess the feasibility, safety, and patient satisfaction of hypnosis-induced sleep endoscopy (HISE).Methods:
From January to July 2021, 24 adults with moderate-to-severe OSAS at the polysomnography were included in the HISE
protocol. The following outcomes were evaluated by the otolaryngologist and the hypnotherapist: safety, feasibility, and
performance. The patient outcomes were assessed through a patient-reported outcome questionnaire assessing hypnosis
acceptance, stress, anxiety, nasofibroscopy examination pain, and discomfort. Results: Twenty-three patients completed the
evaluations (16 males). The mean age of patients was 50.8 years. The nasofibroscopy was well-tolerated with low levels of stress
during the HISE. Otolaryngologist adequately completed the VOTE scoring in 22 patients (95.7%). Hypnosis was ineffective in
one patient because he felt pain during the nasofibroscopy procedure due to an important septal deviation. The hypnotherapist
reported adequate satisfaction outcomes, with better results for trance compliance compared to other steps. There were no
adverse effects or complications. The percentage of snoring was negatively associated with the level of consciousness during
hypnosis (p = 0.012). The easiness of nasofibroscopy was positively associated with the levels of muscle relaxation (p = 0.036)
and consciousness (P = 0.002). Conclusion: HISE is an effective alternative approach for the work-up of OSAS. Future
controlled studies are needed to compare HISE with drug-induced sleep endoscopy and assess the cost-effective outcomes of
both approaches.
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Introduction

Obstructive sleep apnea syndrome (OSAS) is a prevalent
disorder affecting 2% to 7% of the adult population of the
Western countries.1,2 OSAS is associated with cardiovascular,
cognitive, stroke disorders, and death.2,3 The identification of
the upper airway collapse site is commonly performed through
drug-induced sleep endoscopy (DISE), which provides useful
information for the therapeutic strategy.1 The classical DISE
method is based on the use of continuous propofol infusion
and, as DISE requires anesthesia, this procedure is commonly
performed in the operating room.1 This outpatient approach is
usually performed in operating room, and requires the patient
monitoring after the anesthesia. The cost of DISE ranges from
$2400 to $11,818 in the U.S. and is related to operating room

requirement and the use of drugs.4 In this preliminary study,
we assessed the feasibility, safety, and patient satisfaction of
hypnosis-induced sleep endoscopy (HISE).
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Methods

Patient setting

From January to July 2021, adults with moderate-to-severe
OSAS at the polysomnography (PSG)5 were recruited from
the Sleep Center of Poitiers (Poitiers, France). The severity of
OSAS was defined according to the report of the American
Academy of Sleep Medicine and based on the patient apnea
hypopnea index (AHI): mild (5-14 events/hour); moderate
(15-30 events/hour); or severe (>30 events/hour).5 PSG results
were analyzed by a board-certified otolaryngologist (FB).
Patients with the following conditions were excluded: mental
health disorders, smoking, alcoholism, heart or neurological
severe disorders, history of head and neck cancer or radiation,
chronic rhinosinusitis, and recent history of upper aero-
digestive tract infection.

The institutional review board approved the study protocol
(Poitiers Ethics Committee, ref. 20.11.13.75306/CPP2020-
12-103a/2020-A02419-30L). The study was conducted ac-
cording to the reporting guidelines for prospective studies
(CONSORT Statements). The informed consent was obtained
for all patients.

Hypnosis protocol

Three hypnosis sessions were proposed to patients prior the
HISE. The hypnosis session was carried out in a soundproof
room with softened lighting and ambient temperature ac-
cording to the recommendations of the French hypnosis so-
ciety. The first, second, and third hypnosis sessions were
carried out in seated, half-seated and supine positions, re-
spectively. The common steps of the conversational hypnosis
protocol included induction, dissociation, hypnotic trance,
relaxation, suggestion, and re-association.6 In the last hyp-
nosis session, otolaryngologist explained to patient the steps
of the nasofibroscopy and introduced the fiberscope (Xion®,
3.7mm, Xion inc., Germany) into the upper aerodigestive tract
of patient.

The acceptance of the procedure was assessed
throughout this last step. The otolaryngologist did not use
nasal/local anesthesia during the acceptance session and the
HISE. The light of the fiberscope was turned on after the
introduction of the fiberscope into the nasal cavity to reduce
the risk of patient wake-up. The otolaryngologist stopped
the fiberscope in the nasopharynx a few seconds without
touching the soft palate throughout the nasofibroscopy of
the last hypnosis session and the HISE. The soft palate
(muscle) relaxation or its vibration (snoring) were evaluated
throughout this HISE step. The next step of the procedure
consisted of the assessment of the pharyngeal cavity
through the velum oropharynx tongue base epiglottis
(VOTE) classification system.7

Hypnosis, sleep, and satisfaction outcomes

Otolaryngologist and hypnotherapist assessed the feasi-
bility of the procedure through a physician-reported out-
come questionnaire including patient compliance, HISE
feasibility, and performance outcomes. The patient fulfilled
a reported-outcome questionnaire assessing hypnosis ac-
ceptance, stress, anxiety, nasofibroscopy-related pain, or
discomfort. The overall score of both questionnaires ranged
from 20 (low satisfaction) to 80 (high satisfaction;
Figure 1).

The micro-awakenings/annoyance/pain were assessed
during the procedure as well as the anatomical location(s) of
collapse. The patient compliance to hypnosis was evaluated by
the hypnotherapist through the practitioner-reported outcome
questionnaire after the HISE.

The otolaryngologist used the VOTE system for each
patient. The VOTE classification assesses the degree of
obstruction of anatomic structure and the configuration of
the obstruction. The configuration of obstruction can be
described as antero-posterior, lateral, or concentric. Antero-
posterior obstruction consists of a contact between anterior
and posterior (posterior pharyngeal wall) anatomical
structures, while lateral obstruction is laterally located
structures moving towards the center of the airway. The
combination of the 2 previous obstruction types is described
as concentric.7 The score of each anatomical region ranges
from 0 (no obstruction) to 2 (complete collapse). The
otolaryngologist proposed a therapeutic strategy depending
on the HISE findings.

Statistical methods

Statistical analyses were performed using the Statistical
Package for the Social Sciences for Windows (SPSS
version 27.0; IBM Corp, Armonk, NY, USA). The asso-
ciation between outcomes was investigated with multi-
variate analysis. A level of significance of P < 0.05 was
used.

Results

Twenty-four patients completed the evaluations (Figure 2).
There were 16 males and 8 females. The mean age of
patient was 50.8 years. The OSAS features of patients were
described in Table 1. The mean body mass index was 26.6.
The hypnosis was ineffective in one patient because he felt
pain during the procedure due to a bilateral septal deviation
(4.3%). Moreover, this patient reported a low susceptibility
to hypnosis. Most patients had moderate OSAS consid-
ering the AHI at the PSG (Table 1). The patient satisfaction
outcomes were reported in Table 1. The nasofibroscopy
was well-tolerated, while the level of stress during the
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HISE was low. The VOTE scoring was adequately com-
pleted in 23 patients (95.7%; Table 2). The most common
anatomical regions of obstruction were velum and oro-
pharynx. Otolaryngologist reported patient reaction during
the hypnosis process when the fiberscope touched the soft
palate in 45% of cases (N = 11), but that was not associated
with a wake-up or an inability to continue the examination.
The hypnotherapist reported adequate satisfaction out-
comes, with highest results for trance compliance
(Table 1). There were no adverse effects or complications
throughout the HISE.

The multivariate analysis reported a negative association
between the percentage of snoring and the consciousness
state of hypnosis (rs = -0.527; P = 0.012). The severity of
pain during the first nasofibroscopy was positively asso-
ciated with the level of stress during the HISE (rs = 0.581;
P = 0.004) and the severity of VOTE scoring (rs = 0.421; P =
0.046). There were negative associations between the re-
sponsiveness of the first hypnosis session (rs = -0.517; P =
0.012) and the overall satisfaction of hypnotherapist
(rs = -0.675; P = 0.001). There were significant positive
associations between the level of difficulty to perform the
nasofibroscopy (VOTE scoring) and the levels of patient
stress during HISE (rs = 0.492; P = 0.017) and trance step

(rs = 0.691; P = 0.001). The easiness of nasofibroscopy was
positively associated with the levels of muscle relaxation
(P = 0.036) and consciousness (P = 0.002).

Discussion

The DISE is one of the most frequent procedures in
otolaryngology-head and neck surgery. Because DISE is
carried out in operating room and associated with the use of
drugs, the procedure is costly for patients and/or healthcare
systems.4 For this reason, some practitioners have tried to
develop alternative approaches carrying out a modified DISE
protocol outside the operating room.8

The usefulness of hypnosis in sleep disorders was previ-
ously investigated in pediatric9,10 and adult11 populations in
the management of insomnia, acclimatization of noninvasive
positive pressure ventilation or in weight loss in OSAS pa-
tients. To the best of our knowledge, this preliminary study is
the first investigation reporting safety and feasibility of HISE
in patients with moderate-to-severe OSAS. In this study, we
described a step-by-step protocol, which is easy to apply in
daily practice.

Because this study is the first investigation dedicated to
HISE, the discussion of our data with the literature

Figure 1. Consort chart flow.
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remains limited. According to our protocol, most patients
were sensitive to hypnosis (95%). The HISE procedure
failed in one patient who reported mild hypnotherapy
susceptibility and nasal pain throughout the nasofibro-
scopy. Interestingly, the low susceptibility to hypno-
therapy may be easily detected throughout the hypnosis
sessions that preceded the HISE. The hypnotic suscep-
tibility was adequate in approximately 80% to 90% of the
general population, which may support our success rate.12

The sleep endoscopy was successfully achieved in 95% of
cases, leading to proposition of personalized sleep ther-
apy. The success rate of HISE was closest from the
success rate of DISE, which reaches 100% despite of the
lack of significant impact of sleep endoscopy on surgical
sleep outcomes.13

According to patient, nasal pain during the nasofibroscopy
and the stress related to the procedure were the most important
issues, while the assessment of the muscle relaxation was the
most difficult step for the otolaryngologist. The patient fear
about the HISE procedure may be reduced during the 3 initial
hypnosis sessions, which indicates the need to improve our

hypnosis session protocol. The difficulty to assess the muscle
relaxation during the HISE procedure may be related to the
lack of drug used for anesthesia, which are known to facilitate
the muscle relaxation, and, therefore, the detection of
collapse.14

HISE appears to be a cost-effective approach, which is
its primary advantage. Indeed, the use of drugs, the oc-
cupation of the operating room, and the requirement of the
anesthesiologist team are costs8 that are avoided with HISE.
Moreover, HISE may be interesting for patients with drug
contraindication. Our study highlights that the selection of
patients is an important point. Indeed, the responsiveness to
hypnosis requires the lowest level of pain during the
examination.

In our study, the easiness of nasofibroscopy was positively
associated with the levels of muscle relaxation and con-
sciousness, which indicates that it is important to prepare the
patient to the procedure through 3 preliminary hypnosis
sessions in which practitioners assess the hypnosis respon-
siveness, the stress/anxiety of patient and the nasal perme-
ability in nasofibroscopy. The importance of the preparation to

Figure 2. Comfort and satisfaction scale for patient, otolaryngologist and hypnotherapist. Each item was assessed with a Likert-scale ranging
from 1 (low satisfaction) to 4 (high satisfaction). For each person (patient, otolaryngologist, hypnotherapist) the score ranged from 5 to 20.
The total score of scale ranged from 20 to 80. Abbreviations: HISE, hypnosis-induced sleep endoscopy; VOTE, velum, oropharynx, tongue
base, epiglottis.
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HISE was strengthened by the influence of the patient stress
level on the feasibility of nasofibroscopy, and the realization of
the VOTE scoring.

The primary limitation of the present study is the lack of
control group. However, this is a feasibility study, which
aimed to explore the feasibility and the safety of HISE before
the conduction of large-cohort controlled investigations. The
lack of brain monitoring is another limitation because it would
highlight the effects of hypnosis steps on cerebral function.
Future controlled studies need to compare the levels of se-
dation and consciousness between hypnosis-induced and
drug-induced sleep endoscopies using the bispectral index
(BIS) monitor.

Conclusion

HISE is a feasible and safe approach for the management of
patients with moderate-to-severe OSAS at the PSG. Future
controlled studies using bispectral index (BIS) monitor are
needed to compare the effectiveness of HISE versus DISE and
to investigate the cost-effectiveness of both strategies.

Acknowledgments

B. Johnson for the proofreading of the paper.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This work
was supported by the Elsan Care (2019).

Ethical approval

The local ethics committee approved the study protocol (Elsan Ethics
Committee; 20.11.13.75306/CPP2020-12-103a/2020-A02419-30L).
Patients consented to participate.

ORCID iD

Jerome R. Lechien  https://orcid.org/0000-0002-0845-0845

References

1. Kim Y, Koo YS, Lee HY, Lee SY. Can continuous positive
airway pressure reduce the risk of stroke in obstructive sleep
apnea patients? A systematic review and meta-analysis. PLoS
One. 2016;11(1):e0146317. doi: 10.1371/journal.pone.0146317

2. Macey PM, Kumar R, Woo MA, Yan-Go FL, Harper RM. Heart
rate responses to autonomic challenges in obstructive sleep

Table 1. Clinical features of Patients.

Outcomes m±SD/N (%)

Age 50.8±11.7
BMI 26.6±4.2
Gender (F/M) 7/16
Apnea (PSG) 26.2±15.3
Moderate (AHI: 5-30) 19 (83)
Severe (AHI >30) 4 (17)
Snoring % 23.8±17.7
VOTE score 18.8±2.0
Patient satisfaction
Nasofibroscopy annoyance score 18.9±0.9
Nasal pain 3.5±0.8
Foreign body sensation 3.6±0.6
Throat clearing 3.9±0.3
Cough 3.9±0.2
Nausea 3.9±0.2
Stress total score 18.8±2.0
Stress prior HISE 3.5±0.7
Stress during HISE 3.7±0.7
Trance stress 3.9±0.3
Nasal fibroscopy related-stress 3.7±0.5
Otolaryngologist satisfaction
Nasal fibroscopy 3.7±0.7
Throat fibroscopy 3.9±0.5
Fibroscopy position maintaining 3.8±0.7
Muscle relaxation 3.6±0.7
Hypnotherapist satisfaction
Introduction session compliance 3.5±0.8
Hypnosis responsiveness 3.8±0.5
Trance compliance 4.9±5.7
Consciousness state 3.8±0.7
Muscle relaxation 3.6±0.7
Hypnosis total score 19.5±4.0

Notes: The score of each item ranged from 1 (poor compliance/satisfaction)
to 4 (high compliance/satisfaction).
Abbreviations: AHI, apnea hypopnea index; BMI, body mass index; HISE,
hypnosis-induced sleep endoscopy; PSG, polysomnography; VOTE, velum,
oropharynx, tongue base, epiglottis.

Table 2. VelumOropharynx Tongue (base) and Epiglottis scoring of
patients.

Mean±SD Complete N (%) Partial No

Velum
anterio-posterior 1.6±0.7 16 (69) 5 (22) 2 (9)
lateral 0.2±0.5 1 (4) 2 (9) 20 (87)
concentric 0.2±0.6 2 (9) 1 (4) 0 (0)

Oropharynx
lateral 0.1±0.2 0 (0) 1 (4) 22 (96)
concentric 0.1±0.4 1 (4) 0 (0) 22 (96)

Base of tongue
anterio-posterior 0.3±0.6 2 (9) 4 (17) 17 (74)

Epiglottis
anterio-posterior 0.0 0 (0) 0 (0) 23 (100)
concentric 0.0 0 (0) 0 (0) 23 (100)

Notes: Abbreviations: N, number; SD, standard deviation.

Bobin et al. 5

https://orcid.org/0000-0002-0845-0845
https://orcid.org/0000-0002-0845-0845
https://doi.org/10.1371/journal.pone.0146317


apnea. PLoS One. 2013;8(10):e76631. doi: 10.1371/journal.
pone.0076631

3. Fisse AL, Kemmling A, Teuber A, et al. The association of
lesion location and sleep related breathing disorder in patients
with acute ischemic stroke. PLoS One. 2017;12(1):e0171243.
doi: 10.1371/journal.pone.0171243

4. Ghazizadeh S, Moore K, Kiai K, Mendelsohn AH. Drug-
induced sleep endoscopy performed in the endoscopy suite:
A resource utilization analysis. Otolaryngol Head Neck Surg.
2020;162(3):386-391. doi: 10.1177/0194599820901516

5. Sher AE, Schechtman KB, Piccirillo JF, Sher AE, Schechtman
KB, Piccirillo JF. The efficacy of surgical modifications of the
upper airway in adults with obstructive sleep apnea syndrome.
Sleep. 1996;19(2):156-177.

6. Erickson MH. Further clinical techniques of hypnosis: Utili-
zation techniques. 1959. Am J Clin Hypn. 2009;51(4):341-362.
doi: 10.1080/00029157.2009.10404314

7. Kezirian EJ, Hohenhorst W, de Vries N. Drug-induced sleep en-
doscopy: The VOTE classification. Eur Arch Otorhinolaryngol.
2011;268(8):1233-1236. doi: 10.1007/s00405-011-1633-8

8. Bergeron M, Lee DR, DeMarcantonio MA, et al. Safety and cost
of drug-induced sleep endoscopy outside the operating room.
Laryngoscope. 2020;130(8):2076-2080. doi: 10.1002/lary.28397

9. Anbar RD, Slothower MP. Hypnosis for treatment of insomnia
in school-age children: A retrospective chart review. BMC
Pediatr. 2006;6:23. doi: 10.1186/1471-2431-6-23

10. Delord V, Khirani S, Ramirez A, et al. Medical hypnosis as a tool to
acclimatize children to noninvasive positive pressure ventilation: A
pilot study. Chest. 2013;144(1):87-91. doi: 10.1378/chest.12-2259

11. Stradling J, Roberts D, Wilson A, Lovelock F. Controlled trial of
hypnotherapy for weight loss in patients with obstructive
sleepapnoea. Int J Obes Relat Metab Disord. 1998;22(3):
278-281. doi: 10.1038/sj.ijo.0800578

12. Zahedi A, Sommer W. Can hypnotic susceptibility be explained
by bifactor models? Structural equation modeling of the Harvard
group scale of hypnotic susceptibility - Form A. Conscious
Cogn. 2022;99:103289. doi: 10.1016/j.concog.2022.103289

13. Lisan Q, Baudouin R, Lechien JR, Hans S, Blumen M. Is drug-
induced sleep endoscopy associated with better outcomes after
soft tissue surgery for sleep apnea? A systematic review and
meta-analysis. Clin Otolaryngol. 2023;48(2):122-129. doi: 10.
1111/coa.14008

14. Abdullah VJ, Lee DLY, Ha SCN, van Hasselt CA. Sleep en-
doscopy with midazolam: sedation level evaluation with bis-
pectral analysis. Otolaryngol Head Neck Surg. 2013;148(2):
331-337. doi: 10.1177/0194599812464865

6 Ear, Nose & Throat Journal 0(0)

https://doi.org/10.1371/journal.pone.0076631
https://doi.org/10.1371/journal.pone.0076631
https://doi.org/10.1371/journal.pone.0171243
https://doi.org/10.1177/0194599820901516
https://doi.org/10.1080/00029157.2009.10404314
https://doi.org/10.1007/s00405-011-1633-8
https://doi.org/10.1002/lary.28397
https://doi.org/10.1186/1471-2431-6-23
https://doi.org/10.1378/chest.12-2259
https://doi.org/10.1038/sj.ijo.0800578
https://doi.org/10.1016/j.concog.2022.103289
https://doi.org/10.1111/coa.14008
https://doi.org/10.1111/coa.14008
https://doi.org/10.1177/0194599812464865

	Safety and Feasibility of Hypnosis-Induced Sleep Endoscopy in Obstructive Sleep Apnea Patients.
	Introduction
	Methods
	Patient setting
	Hypnosis protocol
	Hypnosis, sleep, and satisfaction outcomes
	Statistical methods

	Results
	Discussion
	Conclusion
	Acknowledgments
	Declaration of Conflicting Interests
	Funding
	Ethical approval
	ORCID iD
	References


