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ABSTRACT
This article presents the third molar removal in a highly hypnotizable 
patient, who had been successfully submitted to oral surgery with 
hypnosis as stand-alone anesthesia in previous sessions. Unexpectedly, 
hypnosis initially failed, as a result of a nocebo response due to 
a previous dentist’s bad communication; two complaints made by the 
patient were associated with increased sympathetic activity (as defined 
by increased heart rate and electrodermal activity and decreased heart 
rate variability). After deepening of hypnosis, the patient achieved a full 
hypnotic analgesia allowing for a successful conclusion of the interven
tion, an event associated with decreased heart rate, electrodermal activ
ity, and increased heart rate variability. Hence, the initial failure was 
paralleled by a decreased parasympathetic activity and increased sym
pathetic activity, while hypnotic analgesia was associated with the 
opposite pattern. The patient’s postoperative report indicated that the 
initial failure of hypnosis depended on a strong nocebo effect because 
of a previous dentist distrusting hypnosis and persuading her that it was 
not enough to face a third molar removal.
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Introduction

Dental anxiety is a relevant, centuries-old problem (Facco & Zanette, 2017). Besides being 
the main source of perioperative discomfort and stress, anxiety and pain are the main causes 
of emergencies in dentistry, the most common of which is vasovagal syncope (Muller et al.,  
2008). Hypnosis is a powerful tool allowing for excellent sedation and analgesia, so that 
patients can face surgery with full wellbeing; hypnosis can even be used as stand-alone 
anesthesia in patients with a certain level of hypnotizability (Facco et al., 2021).

There is increasing evidence that hypnotic analgesia is the result of an intentional 
introspective activity able to modulate the activity of the pain neuromatrix, including 
the medial prefrontal cortex and the anterior cingulate cortex (ACC; Casiglia et al.,  
2020; Faymonville et al., 2003; Rainville et al., 1999). Full analgesia and the blocking of 
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a pain-related sympathetic stress response can be obtained in less than 10 min – 
a time competitive with pharmacological anesthesia – allowing surgery to take place 
in full hemodynamic stability with hypnosis as the only anesthetic (Casiglia et al.,  
2012; Facco et al., 2021). A wealth of data is now available on the use of hypnosis in 
surgery; over 1000 subjects plus controls have been enrolled in randomized controlled 
trials so far, showing that hypnosis improves emotional distress, pain, medication 
consumption, physiological parameters, recovery, and surgical procedure time 
(Tefikow et al., 2013).

The psychosomatic implications of hypnosis, especially its capacity to modulate the 
activity of the neurovegetative (or autonomic nervous) system, have been mainly investi
gated in experimental studies with healthy volunteers but seldom with patients (Fernandez 
et al., 2022). The available data provide some evidence of decreased sympathetic and 
increased parasympathetic activity in hypnosis, a neuropsychological aspect of which 
might be the above-mentioned modulation of the ACC. Actually, the ACC is involved in 
the salience network and in neurovegetative regulation, and, together with the anterior 
insula, triggers emotional feelings and homeostatic responses (Lamotte et al., 2021). It also 
seems to be involved in both physical and social pain and enhanced attention toward 
painful stimuli (Rotge et al., 2015; Zhang et al., 2019). Hypnosis but not pharmacological 
sedation has been reported to prevent the increase of sympathetic activity in percutaneous 
transluminal coronary angioplasty of the left anterior descending coronary artery (Baglini 
et al., 2004). Likewise, a study on conversational hypnosis reported an increase of subjective 
comfort as well as the score on the Analgesia/Nociception Index – a parameter derived from 
heart rate variability (HRV) reflecting the parasympathetic tone – when compared to oral 
premedication with hydroxyzine during axillary brachial plexus block for upper limb 
surgery (Boselli et al., 2018).

In short, hypnosis may allow for both relaxation and analgesia as well a helpful modula
tion of the neurovegetative system, and hypnosis is able to block the sympathetic response 
to surgical stimuli, a fact worthy of further study. Due to the increasing evidence of the 
usefulness of wearable devices, it is now possible to study the stress responses to pain and 
anxiety both in patients and health professionals (Boucsein et al., 2012; Queirolo et al.,  
2023).

Here, we report on the upper left third molar removal in a high hypnotizable patient, 
where the initial failure of hypnosis depended on factors other than her hypnotic ability and 
was paralleled by changes in neurovegetative balance.

Case Report

A 50-year-old female was admitted for upper left third molar removal. The patient 
had previous history of dental phobia, paradoxical reaction to IV sedation, urticaria, 
mild asthma, allergic reactions to lidocaine, aspirin, naproxen, as well as parietaria and 
gramineous plants. Dental phobia was diagnosed using the Italian version of the 
Modified Dental Anxiety Scale, showing a score of 18 out of 25 (Facco et al., 2015). 
Given her high hypnotizability – a score of 8.3 in the Hypnotic Induction Profile 
(Spiegel & Spiegel, 2004) – she had already successfully undergone three interventions 
of oral surgery in our department with hypnosis as the sole anesthesia, one of which 
was a second-stage implant surgery for the insertion of healing screws; she successfully 
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faced surgery using self-hypnosis by simply doing by herself what she learned during 
previous interventions in hypnosis (for further details, see patient no. 2 in Facco et al.,  
2021).

Heart rate (HR), blood pressure (BP), electrodermal activity (EDA), skin conductance 
response (SCR) and heart rate variability (HRV) were measured during the surgical 
procedure. HR, HRV and EDA were measured by Empatica E4 (Empatica Inc., 
Cambridge MA, USA), SCR by eSense (Mindfield Biosystem Hindenburgring, Gronau, 
Germany), and BP by SureSigns VM8 (Philips, Andover MA, USA).

Hypnosis was induced using the Eye-Roll Method (Spiegel & Spiegel, 2004), while the 
following protocol was used to achieve hypnotic focused analgesia:

(1) Suggestion of local anesthesia was delivered while rubbing the patient’s cheek over 
the tooth with a finger. Immediately after, suggestions were delivered that the 
perceived sensation was due to the incipient local anesthesia; further suggestions of 
full analgesia of tooth, gum, mucosa and skin were also delivered.

(2) Suggestion was delivered of neglect of the surgical field.
(3) Then, the subject was invited to relax on a beautiful tropical beach (for further details 

see Facco, 2019; Facco et al., 2021).

The patient was allowed to open her eyes and tell the operators whatever she needed while 
remaining in deep hypnosis, in order to monitor her wellbeing and possible adverse events.

Before the induction of hypnosis, the patient reported her fear of having lost her 
hypnotizability; the hypnotic interventionist (EF, anesthesiologist and neurologist) reas
sured her that hypnotizability is a very stable trait (according to Spiegel & Spiegel, 2004) and 
she could feel fully confident of her intact capacity. Following the hypnotic induction, SCR 
decreased from 9 to 5 per min, HR increased from 62 to 92 BPM, and EDA increased from 
1.37 to 1.55 μS. At the beginning of the intervention, the patient reported two seemingly 
painful events, associated to corresponding changes in the physiological parameters 
(Figure 1). Following the first complaint, a short reinforcement was delivered by suggesting 
relaxation and analgesia. Following this suggestion, HR decreased from 113 to 100 BPM, 
EDA decreased from 2.7 to 2.3 μS, while HRV increased from 19 to 30 ms. However, this 
was not sufficient and a second complaint was paralleled by a similar physiological pattern 
a few minutes later with HR increasing from 100 to 114 BPM, EDA increasing from 2.3 to 
4.17 μS and HRV decreasing from 30 to 24 ms. Therefore, a stronger reinforcement was 
delivered during a short recess of the intervention, by repeatedly suggesting a feeling of cold, 
making the cheek, gum and teeth frozen and insensitive; at the same time, the patient’s 
cheek was wetted with a gauze soaked in saline, in order to facilitate patient’s feeling of cold. 
This allowed for a full hypnotic analgesia and a successful conclusion of surgery, which was 
associated with decreased HR (from 117 to 87 BPM), EDA (from 4.17 to 2.5 μS) and slight 
increase HRV (from 24 to 25 ms).

The following is the patient’s first-person perspective report of the intervention (See the 
supplemental material for the full transcript of the patient’s report):

I was not tranquil and relaxed like in the previous interventions, due to some new doubts I had 
no time to analyze and let them go. The reassuring words of the hypnotist probably were not 
enough to solve them.
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During a previous visit a doctor [Authors’ note: this doctor did not belong to the oral 
surgery staff] “explained” me that the apparent success of hypnosis in previous intervention 
probably depended to the fact that the bone does not have the same nervous fibers of a tooth 
with its roots and that the wisdom tooth removal would be much more painful and 
problematic.

This comment has undermined my confidence and trust in myself: I started to believe 
that in previous interventions I was not really in hypnosis, but I just got lucky. As a result, 
I was still struggling to believe that I was really able to do it and this had triggered my 
anxiety, for I’m a basically insecure person and I’m always terrified I’m not up to the task.

All these concerns were running through my brain, preventing me from paying attention 
and concentrating in the induction of hypnosis: I reached my safe place, but I stayed on the 
“threshold” in a sort of state of waiting. When the intervention started, I was concentrated 
on the tooth: I did not feel pain, but I could visualize the movement of the surgical 
instrument and, when the surgeon started to sprain the tooth, this triggered a switch, 

Figure 1. Neurovegetative Fluctuations During Third Molar Removal in a Highly Hypnotizable Patient, 
Reflecting the Fear of Not Being Able to Face Operation
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unleashing in me the expectation of pain. Actually, I did not feel pain but only fear. It was 
the moment I was waiting for, the moment I expected to feel pain. I wished they would stop, 
and I started to complain.

At this moment the professor (EF) fortunately started talking to me. Something fresh 
touched my cheek, distracting me from my thoughts, returning my attention to the voice that 
reassured me. I followed it and from that moment I really felt safe, relaxed and detached, 
trespassing the threshold of my safe place. The fear had vanished. A few minutes later the 
professor told me to open the eyes. Unlike the previous interventions, when I felt recharged 
and in full wellbeing, now I felt exhausted, as if I had overcome a huge obstacle.

Summing up, I think I can still feel satisfied, for I never felt pain, not even in the days to 
follow. I only experienced five minutes of fear, pure and irrational fear. But eventually, with 
outside help, I got over it.

Discussion

The relevance of anxiety and its management in dentistry has been well established by the 
Association of Dental Education in Europe (ADEE). The ADEE’s Profile and Competences for the 
Graduating European Dentist has established that upon graduating dentists should be competent 
at “identifying the origins and continuation of dental fear and anxiety” and be able to “manage 
this fear and anxiety with both pharmacological and behavioral techniques” (Cowpe et al., 2010). 
Among these techniques, iatrosedation and hypnosis have a primary role in the management of 
dental patients. In fact, they allow patients’ anxiety to improve in a short time (compatible with 
the timing of the dental setting), overcoming fear and ultimately enabling patients to face 
interventions with full autonomy (Facco et al., 2012; Friedman, 1983), while pharmacological 
sedation only affords a temporary respite in helping to cope with a single procedure.

The APA has defined hypnosis as “A state of consciousness involving focused attention 
and reduced peripheral awareness characterized by an enhanced capacity for response to 
suggestion” (G. R. Elkins et al., 2015). This definition is undoubtedly correct, but risks 
skipping a relevant aspect of hypnosis, for example, its psychosomatic potential. In the latter 
20th century, Granone, the father of Italian hypnosis, defined hypnosis as “a modified, 
physiological and dynamic, state of consciousness, during which psychological, somatic and 
visceral changes are possible by means of plastic monoideisms and by virtue of the operator- 
patient relationship” (Granone, 1987). In our opinion, it would be worth reconsidering 
these words emphasizing the psychosomatic potential of hypnosis, a fact of paramount 
importance in medicine though less relevant in psychotherapy.

The effects of hypnosis depend on patient’s hypnotizability, but its assessment is uncom
mon in clinical studies and its relationship with the outcome is still underexplored in surgery. 
On the other hand, hypnotizability does not seem the only factor affecting results. It has been 
reported that hypnotic analgesia might be a more widespread phenomenon than commonly 
thought – a belief based on anecdotal reports and on the idea that only highly hypnotizable 
individuals may face surgery with hypnosis as sole anesthesia. In fact, analgesia may occa
sionally be achieved even in low hypnotizable subjects (Benhaiem et al., 2001; Carli et al.,  
2008; Chaves, 1994), while factors other than hypnotizability – such as context, motivation 
and the loop between perception and unconscious processing shaping the features of future 
experience – should be considered (Chapman & Nakamura, 1998).
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The concept of suggestibility is an aspect of crucial importance – a leitmotif since the 19th 

century and still persisting in both research and clinical practice, despite remaining ill- 
defined and questionable (Facco, 2022a; Tasso & Perez, 2008). It seems more reasonable to 
consider the “enhanced capacity of response to suggestions” as the ability to turn them into 
plastic monoideism, rather than to passively adopt and follow the hypnotist’s suggestions. It 
may involve three main systems: a) an enhanced cognitive flexibility mediated by the 
prefrontal cortex, orbito-frontal, hippocampal and amygdaloid system according to the 
Damasio’s and Thayer’s theories (Beauchaine & Thayer, 2015; Bechara et al., 2000, 2003; 
A. Damasio, 2010; A. R. Damasio, 1996; A. R. Damasio et al., 1991; Johnsen et al., 2003; 
Shaffer et al., 2014; Thayer & Lane, 2009; Thayer et al., 2009); b) the rapport with its 
dynamic interpersonal matrix of bidirectional, reciprocal interactions and shared meanings 
(Baker, 2000; Baker & Spiegel, 2020); c) the interface between wanting and liking, between 
subject’s intention and the fear of not reaching what is desired.

Actually, plain hypnotizability, as behaviorally checked from the third-person perspec
tive, may be indistinguishable from acquiescence and yesmanship, two aptitudes insuffi
cient to elicit the most outstanding effects of hypnosis.

The psychosomatic potential of hypnosis is clearly shown by the capacity to modulate the 
activity of the neurovegetative system, including cardiovascular activity and sympathetic 
stress response to surgery and pain. If this is the case, hypnosis promises to improve general 
well-being by promoting both psychological and physical positive functioning (G. Elkins,  
2022). Accordingly, our main finding is the co-occurrence of physiological and psycholo
gical changes: the subjective discomfort was paralleled by increased HR and EDA and 
decreased HRV, a picture quickly reversed by the deepening of hypnosis. The initial 
discrepancy between SCR and the other parameters (the former suggesting a decreased 
sympathetic response) may be related to the ongoing nocebo effect. In fact, the decreased 
sympathetic responses in the phasic component were associated to an increased tonic 
component, probably reflecting a mixed interplay of trust and fear.

Though based on a single case, our data confirm the capacity of hypnosis to modulate the 
parasympathetic and sympathetic branches of the nervous system as components of relaxa
tion and hypnotic analgesia, to be considered as the hallmarks of a full pain control. They lead 
to disproving the old Hilgard’s hypothesis of the hidden observer and the neodissociation 
theory (Facco, 2022a; Hilgard, 1973, 1977). Furthermore, they show how the success and 
failure of hypnosis may depend on factors other than the so-called suggestibility. In fact, our 
patient was highly hypnotizable and had a very good rapport with the hypnotist, allowing to 
successfully use hypnosis as stand-alone anesthesia in previous interventions. Nevertheless, 
this was not enough to get an effective hypnosis here, due to the nocebo response related to 
the bad communication of a previous dentist, despite being based on scientifically unfounded 
beliefs. As a result, her doubts, raised by wrong communication and the related fear, led her to 
anticipate a future experience of pain, decreasing her motivation and capacity to utilize her 
hypnotic ability. This resulted in a fluctuating level of hypnosis, marked by her complaints 
and the corresponding fluctuations of the neurovegetative balance.

A wealth of data is available on placebo and nocebo in the literature. The placebo response 
may cause a long-lasting improvement of pain, anxiety, and depression, depending on 
patient’s expectations and the doctor–patient relationship (Rutherford et al., 2017). The 
concept of nocebo – the opposite of placebo – can worsen a patient’s condition (Benedetti 
et al., 2007; Colloca et al., 2008; Hauser et al., 2012), while both placebo and nocebo involve 
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learning mechanisms – be they driven by health professionals, mass media, Internet and/or 
social context (Colloca et al., 2020). This is in line with the observation that dental anxiety and 
phobia are significantly related to previous bad experiences resulting from doctors’ bad 
behavior (Facco & Zanette, 2017; Facco et al., 2015). Actually, nocebo may cause adverse 
events with a frequency ranging between 30% and 80% in the placebo group of randomized 
controlled studies (de la Cruz et al., 2010; Dimitriadis & Zis, 2017; Lombardi et al., 2008; 
Mondaini et al., 2007; Penson et al., 2018; Zis et al., 2018), while hyperalgesia and allodynia 
may be induced by verbal suggestions – a fact mediated by cholecystokinin release in the brain 
(Colloca & Benedetti, 2007; Colloca et al., 2020). The high rate of clinically relevant adverse 
events has led some authors to advocate the need for withdrawing nocebo from patient’s care 
and consider it as malpractice (Gelfand, 2020; Hansen et al., 2020).

The patient’s situation was unexpected. The hypnotist was informed of her doubts on the 
dental chair, when there was no opportunity to face the problem in detail and restructure it; 
therefore, he only reassured the patient about its groundlessness, but this was not enough. 
The patient’s report allows for a full understanding of the nocebo-related origin of the 
apparent failure of hypnosis, showing nocebo’s detrimental effect.

In conclusion, our report suggests the complexity of hypnotic phenomenology, related to 
patient’s ability and motivation and affected by several factors unrelated to suggestibility, 
including nocebo response and expectations shaping the features of future experience. 
Hypnosis allows for patient’s empowerment – i.e., improved control over mind and 
body – where the psychosomatic potential, allowing modulation of the neurovegetative 
balance, has a relevant role in both health and disease. The capacity of hypnosis to improve 
well-being and significantly decrease distress, including anxiety and depression, in a non- 
clinical population has been recently reported (Na et al., 2022). In this regard, it is worth 
recalling that anxiety and depression had already been recognized as psychosomatic phe
nomena in antiquity. Galen, of Pergamon (second century AC) named it Melancholia 
hypochondriaca (from the Greek μέλας mélas, black, and χολή, cholé, bile), to underscore 
their physical manifestation at the visceral level (Telles-Correia & Marques, 2015).

Since the seminal works of Claude Bernard (1878) and Walter Cannon (Cannon, 1929a,  
1929b), it is accepted that distress involves several organs and systems (including the neurove
getative, endocrine and immune systems) yielding specific physiological changes. Distress is 
involved in everyday life, as well as in dentistry, pain and several functional disorders, including 
Medically Unexplained Symptoms (Guo et al., 2019; Richardson & Engel, 2004) like fibromyal
gia and irritable bowel syndrome. If this is the case, the broad spectrum of these disorders calls 
for being appraised with a holistic, integrative approach taking into account the inseparable 
mind-brain-body-environment unit. Here, hypnosis with its power to affect both mind and 
body through its neurovegetative modulation, is shown to be a candidate for a central role in 
therapy (Fernandez et al., 2022; Miller et al., 2009). Its understanding can benefit from the 
availability of noninvasive, portable equipment allowing the monitoring of the neurovegetative 
balance in real time, opening a new field of investigation worthy of further studies.

An integrated approach involves profound epistemological implications, since main
stream medical science is still affected by the narrow limits of Cartesianism, mainly focusing 
the attention on the earthen body machine. It is a topic of paramount importance already 
addressed by the 20thcentury physics (Appleby, 2013) and worth being faced by medicine, in 
order to better understand consciousness, hypnosis, pain, and Medically Unexplained 
Symptoms (Facco, 2021, 2022b).
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Beeinträchtigung der Hypnose durch Nocebo-Reaktion und damit verbundene neuro
vegetative Veränderungen: Ein Fallbericht in der Oralchirurgie

LUCA QUEIROLO, ENRICO FACCO, CHRISTIAN BACCI, CARLA MUCIGNAT UND GASTONE ZANETTE

Zusammenfassung: In diesemArtikel wird die Entfernung eines dritten Backenzahns bei einemhoch
gradig hypnotisierbaren Patienten beschrieben, der in früherenSitzungen erfolgreich mit Hypnose als 
eigenständiger Anästhesieoperiert worden war. Unerwarteterweise scheiterte die Hypnosezunächst 
aufgrund einer Nocebo-Reaktion, die auf die schlechteKommunikation eines früheren Zahnarztes 
zurückzuführen war; zweiBeschwerden der Patientin waren mit einer erhöhtenSympathikusaktivität 
verbunden (definiert durch erhöhteHerzfrequenz und elektrodermale Aktivität und 
verringerteHerzfrequenzvariabilität). Nach der Vertiefung der Hypnose erreichteder Patient eine 
vollständige hypnotische Analgesie, die einenerfolgreichen Abschluss des Eingriffs ermöglichte, ein 
Ereignis, dasmit einer verringerten Herzfrequenz, elektrodermalen Aktivität undeiner erhöhten 
Herzfrequenzvariabilität einherging. Das anfänglicheVersagen ging also mit einer verringerten para
sympathischen Aktivitätund einer erhöhten sympathischen Aktivität einher, während diehypnotische 
Analgesie mit dem umgekehrten Muster verbunden war. Derpostoperative Bericht der Patientin 
deutete darauf hin, dass dasanfängliche Scheitern der Hypnose von einem starken Nocebo- 
Effektabhing, weil ein früherer Zahnarzt der Hypnose misstraute und siedavon überzeugte, dass sie 
für die Entfernung eines dritten Molarennicht ausreiche.

Altération de l’hypnose par la réponse nocebo et les changements neurovégétatifs 
associés: Une étude de cas en chirurgie buccale

LUCA QUEIROLO, ENRICO FACCO, CHRISTIAN BACCI, CARLA MUCIGNAT ET GASTONE ZANETTE

Résumé: Cet article présente l’ablation d’une troisième molaire chez un patient très hypnotizable, qui 
avait été soumis avec succès à une chirurgie buccale avec l’hypnose comme anesthésie autonome lors 
de sessions précédentes. De manière inattendue, l’hypnose a d’abord échoué, en raison d’une réponse 
nocebo due à la mauvaise communication d’un dentiste précédent ; deux plaintes formulées par le 
patient ont été associées à une activité sympathique accrue (définie par une augmentation de la 
fréquence cardiaque et de l’activité électrodermique et une diminution de la variabilité de la fréquence 
cardiaque). Après avoir approfondi l’hypnose, le patient a atteint une analgésie hypnotique complète 
permettant de conclure l’intervention avec succès, un événement associé à une diminution de la 
fréquence cardiaque, de l’activité électrodermale et à une augmentation de la variabilité de la 
fréquence cardiaque. Ainsi, l’échec initial s’est accompagné d’une diminution de l’activité parasym
pathique et d’une augmentation de l’activité sympathique, tandis que l’analgésie hypnotique a été 
associée au schéma inverse. Le rapport postopératoire de la patiente indique que l’échec initial de 
l’hypnose dépendait d’un fort effet nocebo dû au fait qu’un dentiste précédent se méfiait de l’hypnose 
et l’avait persuadée qu’elle n’était pas suffisante pour faire face à l’ablation d’une troisième molaire.

Deterioro de la Hipnosis por Respuesta Nocebo y Cambios Neurovegetativos 
Relacionados: Un Caso Clínico en Cirugía Oral

LUCA QUEIROLO, ENRICO FACCO, CHRISTIAN BACCI, CARLA MUCIGNAT Y GASTONE ZANETTE

Resumen: Este artículo presenta la extracción de un tercer molar en un paciente altamente 
hipnotizable, que había sido sometido con éxito a cirugía oral con hipnosis como anestesia 
independiente en sesiones anteriores. Inesperadamente, la hipnosis fracasó inicialmente, como 
resultado de una respuesta nocebo debida a la mala comunicación de un dentista anterior; 
dos quejas del paciente se asociaron con un aumento de la actividad simpática (definida por 
un aumento de la frecuencia cardiaca y de la actividad electrodérmica y una disminución de 
la variabilidad de la frecuencia cardiaca). Tras profundizar en la hipnosis, el paciente alcanzó 
una analgesia hipnótica completa que permitió concluir con éxito la intervención, un acon
tecimiento asociado a una disminución de la frecuencia cardiaca y de la actividad 
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electrodérmica y a un aumento de la variabilidad de la frecuencia cardiaca. Por lo tanto, el 
fracaso inicial fue paralelo a una disminución de la actividad parasimpática y un aumento de 
la actividad simpática, mientras que la analgesia hipnótica se asoció al patrón opuesto. El 
informe postoperatorio de la paciente indicaba que el fracaso inicial de la hipnosis dependía 
de un fuerte efecto nocebo debido a que un dentista anterior desconfiaba de la hipnosis y la 
persuadió de que no era suficiente para afrontar la extracción de un tercer molar.

Translation acknowledgments: The Spanish, French, and German translations were conducted using 
DeepL Translator (www.deepl.com/translator).
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