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Abstract

In the last years, the Laboratory of Experimental Hypnosis of the University of
Padova and of the Institute Franco Granone of Torino, also in collaboration
with the Foundation Hospital San Camillo in Venice, studied the effectiveness
and the mechanisms of hypnotic analgesia in non-trigeminal an trigeminal
pain. In this paper, the results of our work are summarized, starting from
what was already known on the topic and exploring experimentally many dif-
ferent aspects of hypnotic analgesia. All the studies described in the present
paper were conducted following scientific protocols and using the methods
and means of Galilean science, employing in particular many instruments
pertaining to human physiology and belonging to cardiology and neurology.
This leads to the demonstration that hypnotic analgesia is an objective, real
and measurable phenomenon.
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1. The Real and Concrete Nature of Hypnosis

In the last 25 years, the Laboratory of Experimental Hypnosis afferent to the
University of Padova and to the Institute Franco Granone Italian Centre of

Clinical and Experimental Hypnosis of Torino, Italy, demonstrated that sugges-
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tions given in hypnotic trance are able to induce behavioral, cognitive and phys-
ical modifications that can be studied and measured. In experimental setting,
electroencephalographic changes (Casiglia et al., 2010; Casiglia, Tikhonoff,
Giordano, Regaldo, Facco et al., 2012; Priftis et al., 2011), hallucinations (Casig-
lia et al., 1997, 2006), lateral neglect (Priftis et al., 2011), age regression (Giorda-
no, Tikhonoff, Tosello, Lapenta, & Casiglia, 2012), alexia (Casiglia et al., 2010),
amusia for rhythm (Facco, Ermani et al., 2014), muscular paralysis (Casiglia &
Mentesana, 2018), modification of vascular diameter and flow at peripheral and
central level (Casiglia et al., 2007, 2016; Tikhonoff, Senzolo, Lapenta, Palatini, &
Casiglia, 2018), increase of physical and psychic performance (Tikhonoff et al.,
2012), and analgesia (Casiglia et al., 2007, 2015, 2016; Facco et al., 2009, 2013;
Facco, Casiglia, Masiero et al., 2011; Facco, Casiglia, Zanette et al., 2011; Facco,
Casiglia, Zanette, & Testoni, 2018; Facco, Zanette, & Casiglia, 2014) were easily
produced by our research group and quantified with the methods and the tools
that are peculiar of human physiology (Casiglia, Tikhonoff, Giordano, Regaldo,
Facco et al., 2012; Casiglia, Tikhonoff, Giordano, Regaldo, Tosello et al., 2012).
The effects of hypnosis are therefore real, not only subjective (Casiglia, 2008)
but also objective, and take place not only in psychic but also in physical context.
Since 2004, our Laboratory has considered hypnosis as a tool for evaluating

cortical activity in experimental setting (Casiglia et al., 1994).

2. How to Organize an Experiment Concerning Hypnosis

Experimental hypnosis is very different from hypnosis performed in other set-
tings, for instance in psychotherapy. Apart from the need of preventive approval
by an Ethics Committee and of the participants’ informed consent, experimental
hypnotism requires a large and trained research staff (a “critical mass”), availa-
bility of technological devices, and a conspicuous number of compliant highly
hypnotizable participants (Aighs). The methodology of experimental hypnotism
(Figure 1) has been widely described by our research group (Casiglia et al., 1997,
2007, 2010, 2015, 2016; Casiglia, Albertini et al., 2018; Casiglia, Finatti, Gaspa-
rotti et al., 2018, Casiglia, Finatti, Tikhonoff et al., 2018; Casiglia, Tikhonofft,
Giordano, Regaldo, Facco et al., 2012; Casiglia, Tikhonoff, Giordano, Regaldo,
Tosello et al., 2012; Facco, Casiglia, Masiero et al., 2011; Facco, Casiglia, Zanette
et al., 2011; Facco et al., 2018; Facco, Zanette et al., 2014; Giordano et al., 2012;
Priftis et al., 2011; Tikhonoff et al., 2018), and will not be repeated here in de-
tails. In brief, in our Laboratory, hypnotizability is previously ascertained
through the Italian version of the Harvard Group Scale of Hypnotic Susceptibil-
ity (De Pascalis, Russo, & Marrucci, 2000; Younger, 2005) or the Hypnotic In-
duction Profile (Facco et al., 2017). Each subject undergoes a preliminary session
in order to establish a valid interpersonal rapport between the operator and the
participant. Subjects are guided through verbal suggestions to focus on a single
idea, excluding any other internal or external stimuli. Signals such as the closing

of the eyes, the relaxation of facial muscles, the lower jaw dropping and the
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Figure 1. General setting for the Experiments jointly organized in the Laboratory of Ex-
perimental Hypnosis at the University of Padova, at the Institute Franco Granone in Tu-
rin and in the Hospital San Camillo in Venice (Italy); fMRI: functional magnetic reson-
ance; LORETA: low-resolution brain electromagnetic tomography.

slower breathing (Casiglia, 2015) allow the hypnotist to verify the hypnotic state
and to maintain it with appropriate suggestions.

Even when no post-hypnotic conditioning of induction is left, this procedure
allows reaching a faster and more effective plastic monoideism during the expe-

rimental session.

3. Hypnotic Analgesia in Acute Pain

3.1. Hypnotic Analgesia Obtained by Direct Suggestion
of Analgesia

Does hypnotic analgesia exist? It is really easy to obtain analgesia in hypnotic
setting, particularly in Aighs, although the chain of events remains uncertain.
When we performed the first studies on this topic, a convincing theoretic basis
about the mechanisms of hypnotic analgesia was lacking, and hypnotic analgesia
remained a mysterious phenomenon whose mechanism and explanation were
quite unknown. The fundamental question on whether hypnotic analgesia was
due to mere subjective dissociation (with an Ego perceiving pain and another
Ego saying pain is not present), or to a real and measurable block of pain trans-
mission, had never be unanswered.

Hypnotic analgesia is often administered in the form of the so-called Aypnotic
focused analgesia (HFA) (Sharav & Tal, 2006), i.e. limited to a body segment.

HFA, having the meaning and the effect of pharmacological local anaesthesia,
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has been used without problems in minor surgery, in dentistry and in trouble-
some maneuvers. To our knowledge, when we started our studies, the mechan-
isms of HFA were not fully explored in experimental setting and its physiologi-
cal bases were largely unknown. Hypnotic anaesthesia had never been described.
Not only this, but no stratification into HFA in trigeminal and non-trigeminal
pain had been performed. Simply, it was patently evident and clear that HFA ex-
isted and worked for suffering patients. HFA was therefore confined to the sub-
jective level.

Since 2004, in experimental and controlled clinical setting (Casiglia et al.,
2007, 2015, 2016; Facco et al., 2009, 2013, 2018; Facco, Casiglia, Masiero et al.,
2011; Facco, Casiglia, Zanette et al., 2011; Facco, Zanette et al., 2014), we re-
peatedly demonstrated that subjective perception of pain is reduced—even ab-
olished—in highs' experiencing HFA. As, for the participant to an experiment,
pain is the marker of itself, the effectiveness of HFA is demonstrated by subjec-
tive pain reduction, but we demonstrated HFA was real at an objective level too.
This topic is going to be explained hereafter.

Ways to elicit experimental pain. The way to produce pain in experimental
setting must 1) be innocuous for the participant, 2) be accepted by the partici-
pant, and 3) be accepted by ethics committee.

Two effective pain-makers are the cold pressor test (CPT) (Casiglia et al.,
2007; Casiglia, Tikhonoff, Giordano, Regaldo, Facco et al., 2012; Mitchell, Mac-
Donald, & Brodie, 2004; Peckerman et al., 1998; Sevre & Rostrup, 1999) and the
administration of electrical stimuli (Casiglia et al., 1997). The former consists in
keeping a hand in icy water at 0°C temperature, inducing a very intense ischae-
mic pain, which is usually tolerated for 1 - 2 minutes (Casiglia et al., 2007; Free-
man, Barabasz, Barabasz, & Warner, 2000; Peckerman et al., 1991, 1994; Sevre &
Rostrup, 1999). This test, when applied to subjects free to interrupt the proce-
dure in every moment, presents three advantages: 1) it can be standardized, 2) its
duration reflects pain tolerance, and 3) its hemodynamic consequences can easi-
ly be measured, thus providing another demonstration of the reduction or reso-
lution of the painful stimulus. The CPT is well known by cardiologists, who em-
ploy it as a provocative test to diagnose coronary artery disease (in fact, the CPT
increases not only arterial resistance in all body districts including the coronary
one, but also heart work load). Electrical pain can be obtained using electric sti-
mulation of median nerve (ESMN) by a device giving square-wave direct current
electric discharges at increasing intensity and at a frequency of 2 stimuli-s™. This
pain has the characteristic to disappear immediately after the participant presses

a button so turning the device off (Casiglia et al., 1997).

"We always chose Aighs as participants in experimental setting because previous studies have shown
that they tend to show stronger experiences of hypnotic pain inhibition (Horton, Crawford, Har-
rington, & Dawns, 2004); since our aim is not to demonstrate that hypnotic analgesia can be applied
to everybody but to characterize its potentiality, it is better to have Aighs (if we decide to study the
maximal effects of jumps, it is convenient to choose highly performing athletes).
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3.2. How to Demonstrate and Measure Pain and Its Inhibition in
Experimental Setting

Unfortunately, there is no mean to measure pain directly. Deciding if a partici-
pant is suffering pain, and possibly measuring its intensity, is a very difficult
task.

A possible way is to measure the cardiovascular consequences of pain, for in-
stance the reflex variations of the sympathetic drive, reflected by variations of
peripheral resistance (PR). As these modifications—always present in the ab-
sence of analgesia—are proportional to pain, the researcher can not only ascer-
tain if pain is really present of absent, but also have an indirect measure of its
variation, for instance if hypnotic analgesia really reduces it and of which extent.
This method pertains to hypnotists expert in cardiology (Casiglia et al., 1997).

Another way to ascertain if a participant is experiencing pain is functional
magnetic resonance imaging (fMRI), that gives information about the brain
areas that are active in a given moment or phase. Brodmann areas 1, 2 and 3
(primary sensitive areas) are the natural target of this research: they are active if
pain is present and partially or totally silent if pain is reduced or blocked (for in-
stance, if hypnotic analgesia works). This method pertains to neurologists expert
in fMRI (McGeown, Mazzoni, Venneri & Kirsch, 2009; McGeown, Mazzoni,
Vannucci, & Venneri, 2015).

3.3. Is Hypnotic Analgesia a Merely Subjective Phenomenon?

Dimension of the problem. For many years, it has been impossible to answer
this question. When we started our research, evidences of hypnotic analgesia
were practically limited to subjective visual analogue scales. The basic question
is: is hypnotic analgesia an objective, repeatable and measurable phenomenon
rather than a mere subjective neglect? In other words, is hypnotic analgesia
nothing more than an inhibitory hallucination accompanying dissociation or is
“due to a genuine block of pain”? (Casiglia et al., 2007). At first, we studied
hypnotic analgesia as HFA.

Cardiovascular approach: non-trigeminal pain (NTP). Due to the cardio-
logical orientation of our staff and to our expertise in the field, our first idea was
to employ cardiovascular models to answer the question above. The general
model of this series of experiments, concerning non-trigeminal pain, produced a
series of co-coordinated papers. After informed consent, we decided to induce
highs in hypnosis, to give them a direct suggestion of analgesia, and to test their
reaction to NTP. As cardiologists, we knew NTP is always accompanied by a
sympathetic reflex reaction represented by an increase of PR due to vasocon-
striction and to reduction of cardiac output in response to painful stimuli (Ca-
siglia, Tikhonoff, Giordano, Regaldo, Facco et al., 2012; Casiglia, Tikhonoff,
Giordano, Regaldo, Tosello et al., 2012; Ibrahim, 1975). As a general rule, in our
laboratory participants underwent “pain” and “pain + HFA” in intra-subject

latin-square protocols (random sequence) where each participant was the con-
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trol of him/herself. Cardiac output (in - min™") and arterial blood pressure (in
mmHg) were continuously measured in both conditions, and PR (in units of re-
sistance = mmHg-min-ml™") were calculated.

The question was if the PR increase due to pain would be reduced during
HFA: if so, HFA had to be considered physical, real and objective, as the reflex
leading to PR response to pain does not involve consciousness, has no cognitive
meaning, is not under voluntary control and is completely unconscious (Ibra-
him, 1975). The results demonstrated a significantly lower PR increase following
HFA in comparison to non-hypnotic conditions (Figure 2, left panel). Further-
more, in our experiments pain tolerance was also objectively increased by hyp-
notic analgesia, as the time of voluntary painful permanence in icy water and the
intensity of current voluntarily tolerated in ESMN were significantly greater
(Casiglia, Tikhonoff, Giordano, Regaldo, Facco et al., 2012; Casiglia, Tikhonoff,
Giordano, Regaldo, Tosello et al., 2012; Ibrahim, 1975). Increase of pain toler-
ance is another objective demonstration of the effects of hypnotic analgesia.

Cardiovascular approach: trigeminal pain (TP). When we started our re-
search on hypnotic analgesia in TP, the undemonstrated general belief was that
the behavior of PR accompanying TP was different from that accompanying
NTP. In particular, there was the suspect that TP (deriving from mouth, maxil-
lofacial complex, nose and paranasal sinuses) induced a decrease—rather than
an increase—in PR. TP is of particular interest for dentists and otolaryngolo-

gists, who are used to observe syncopes during painful maneuvers in those body
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Figure 2. Percent variation from baseline of peripheral resistance
(PR) during non-trigeminal pain (NTP) and trigeminal pain (TP).
Both pains were tested out of hypnosis and in hypnotic focused
analgesia. In this latter condition, both the expected physiological
reflex PR increase in response to NTP and the expected physiological
reflex PR decrease in response to TP were significantly and strongly
reduced. This demonstrates that painful stimuli are really blocked
and not only dissociated, supporting the gate control theory for both

types of pain.
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areas. Our idea was that these syncopes (often erroneously attributed to chemi-
cal local anaesthetics) were due to a PR fall secondary to TP. We therefore pre-
liminarily provided (to our knowledge, for the first time) the demonstration that
PR actually decreased during TP: in an experimental model, we proved that,
during TP, PR tended to fall rather than to increase (Facco et al., 2009; Facco,
Casiglia, Masiero et al., 2011). We then proceeded with another similar experi-
ment, but in this case the aim was to ascertain whether or not HFA applied to
facial complex (for instance, to dental pulp) was able to reduce the expected ref-
lex PR fall following TP. As shown in Figure 2 (right panel), this fall was signif-
icantly reduced by when HFA was suggested, so confirming the validity of the
model. Pain tolerance was also increased.

Lessons from the cardiovascular approach. The combination of the mod-
ifications observed in NTP (inhibition of the expected reflex PR increase) (Ca-
siglia et al., 2007, 2015, 2016) and in TP (inhibition of the expected PR fall)
(Facco et al., 2013; Facco, Casiglia, Zanette et al., 2011) confirmed our hypothe-
sis that hypnotic analgesia was a real, objective and measurable phenomenon.
Otherwise, the reflex response to pain would be maintained. This cleaned up the
theories stating hypnotic analgesia was based on dissociation, often preferred by
psychologists. In fact, if the neodissociation theory (a classic “state theory”) or
the so-called theory of the neuromatrix were the explanation of hypnotic analge-
sia, pain—independent of its localization—would be accompanied by unmodi-
fied PR (Ibrahim, 1975). Furthermore, both “PR increase” in NTP and “PR de-
crease” in TP—although of opposite sign—were inhibited, demonstrating that
pain was really blocked by hypnotic analgesia at a certain level of the nervous
system. In fact, the participants were unaware of the PR variations during pain,
and even more so of the differences in PR behavior due to the two types of pain,
so that no cognitive explanation could justify the variations of cardiovascular ef-
fects of hypnotic analgesia. How can hypnotic analgesia lead to a block of the
cardiovascular consequences of peripheral pain? It is likely that top-down fibers,
originating in the pre-genual cingulate, dorso-lateral pre-frontal, anterior insular
and anterior cingulate cortex, as well as in the hypothalamus and the amigdala,
can inhibit nociceptive conduction in the spinal cord (Melzack & Wall, 1965;
Ossipov, Dussor, & Porreca, 2010). Being cortical in origin, these fibers can easi-
ly respond to hypnotic suggestions no less than to the usual thought, but this
latter, outside the context of hypnosis (for instance in distraction techniques), is
less effective.

Neurological approach: role of imaging. If hypnotic analgesia really blocks
painful stimuli, neuroimaging should demonstrate it. The focus of this hypothe-
sis is on the primary sensitive areas (S1, S2 and S3, also called the Brodmann
areas 1, 2 and 3). In the presence of pain, these areas are active, while in the ab-
sence of painful stimuli or in the presence of an effective analgesia they must be
inactive. fMRI is the gold standard for this type of experiments. As no magnetic
object can enter the fMRI tunnel, CPT (requiring ice only) is the best way to

produce pain in this setting. In a set of more recent experiments, we asked highs
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to undergo fMRI both without any hypnotic suggestion and during HFA, in a
random sequence. In both conditions, they had to undergo a CPT producing
ischaemic pain, putting their left hand in a plastic container while their brain
was scanned. The methods used in the analysis of fMRI signals go beyond the
aims of the present paper. It is sufficient to say that the areas S1, S2 and S3 in the
post-central gyrus were activated in right hemisphere during pain, and silent in
HFA (Casiglia, Finatti, Gasparotti et al., 2018).

Lessons from the neurological approach. These findings demonstrate that
painful stimuli are really blocked before reaching sensitive cortex, confirming
our previous studies based on the absence of the cardiovascular reflex response.
The reduced response to pain during hypnotic analgesia is therefore attributable
to a reduced pain perception due to lack of activation of primary sensory cortex
areas. It is interesting to note that the Brodmann areas 9 (frontal medial gyrus),
25 (anterior cingulate cortex) and 32 (cingulate gyrus), as well as the caudatum
and the cerebellum were activated during hypnotic analgesia (Casiglia, Finatti,
Tikhonoff et al., 2018), demonstrating that HFA must be considered as an active
process: pain perception is prevented by the co-coordinated activity of different

brain centers. This is object of a separate paper (Casiglia, Finatti et al., 2018).

3.4. Hypnotic General Anaesthesia

After years of experiments with HFA (corresponding to local anaesthesia), it be-
came only natural for us to try to obtain hypnotic general anaesthesia (HGA).
This was matter of uncertainty, as to our knowledge this possibility had never
been explored before. General anaesthesia is a condition characterized by narco-
sis, complete analgesia, retrograde amnesia and in most cases surgical immobili-
ty (necessary for facilitating surgical maneuvers), and is usually preceded by
pharmacological sedation.

In modern clinical practice, narcosis is usually obtained using intravenous
barbiturates, analgesia with i.v. opioids, amnesia with i.v. benzodiazepines, and
immobility with i.v. neuromuscular paralyzers (this requires ventilatory assis-
tance, as the neuromuscular block is indiscriminate and acts on respiratory
muscles too) (Figure 3, upper panel). These procedures are aimed at preventing
pain, fear, anxiety, uncontrolled movement and unpleasant intervention re-
minder. In other cases, general anaesthesia without muscular paralysis (often
called spontaneous-breathing anaesthesia or deep sedation) is obtained using a
limited number of special drugs (Smith & Goldman, 2018; Yentis, Hirsch, &
Smith, 1993). Our aim was to ascertain whether the same result could be ob-
tained without any drugs, in the frame of hypnosis.

In an adequate number of Aighs, we decided to produce narcosis suggesting in
hypnosis profound “hypnotic sleep™, analgesia suggesting total-body HFA, and
immobility suggesting flaccid paralysis (Casiglia et al., 2016). As specified above,

we already had direct experience in all these fields taken separately. Amnesia is

*Of course, we know that hypnosis has nothing in common with sleep, but this is not relevant for
the participant or—in a clinical view—for the patient, who has the experience of sleep.
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Figure 3. Flow charts showing the scheme of pharmacological general anaesthesia (upper
panel) and of hypnotic general anaesthesia (lower panel).

very easy to obtain in deep hypnosis in Aighs (Frischholz, Lipman, Braun, &
Sachs, 2015), has been part of most of our previous experiments and has con-
stantly been object of our lessons at the University of Padua and at the Institute
Franco Granone of Turin. For these reasons, we were confident to be able to ob-
tain the picture represented in Figure 3 (lower panel). As immobility was selec-
tive, respiratory muscles could be excluded from the block, making artificial
ventilation unnecessary.

Electrical stimulation was chosen to induce pain (Casiglia et al., 1997); partic-
ipants did not know in which part of the body the painful stimuli would have
been produced time to time, so verifying, if any, a condition of general analgesia
in the frame of HGA.
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As shown in Figure 4, complete analgesia to very intense electrical stimula-
tion and block of reflex PR response was obtained in all participants, together
with flaccid muscular paralysis (Casiglia & Mentesana, 2018) without any need
of artificial ventilation. The degree of analgesia obtained was even greater than
that usually obtained by our research group with HFA. Not only this, but no
participant had memory of what happened during the session, so documenting
hypnotic amnesia. So, we demonstrated the possibility to obtain spontane-
ous-breathing HGA with nullification of pain and retrograde amnesia, exactly
equivalent to spontaneous-breathing general anaesthesia or deep sedation (Ca-
siglia et al., 1997).

HGA is fit, with the same procedure, for both general surgery and dentistry. A
further advantage of this approach is that HGA is constantly preceded, accom-
panied and followed by deep sedation, making the surgical procedure more
agréable. This is due to the intrinsic anxiolytic effect of neutral hypnosis and to
specific suggestions of anxiolysis and well-being given to the participant. This is
perfectly in agreement with the strategies to optimize analgesia and sedation
(Schweickert & Kress, 2008) and to reduce the use of opioids (Forget, 2018;
Mauermann, Ruppen, & Bandschapp, 2017) required by modern anaesthesia.

3.5. Hypnotic Analgesia Obtained through Body Dysmorphism

A novel way to obtain analgesia. HFA is generally produced giving sugges-
tions of analgesia, such as: “Your hand is insensitive” or “Your hand doesn’t feel

p < 0.05
60 - f_A_\

M no hypnosis

20 p <0.05

f_A_\
o NI

vs. pre-test basal conditions

% variation of peripheral resistance

-20 -
-40 - Subjective Objective Peripheral
pain pain tolerance resistance
(0-10 scale) (mA) (UR)

Figure 4. Percent variation from baseline of peripheral resistance (PR) during
non-trigeminal pain tested out of hypnosis and in hypnotic general anaesthe-
sia (HGA). In this latter condition, subjective perception of pain (measured in
0 to 10 scale) was significantly reduced, objective pain tolerance (measured in
mA) was significantly increased, and the expected physiological reflex PR in-
crease in response to pain was non only significantly reduced, but also in-
verted like in pharmacological general anaesthesia, due to the anxiolytic effect
of hypnosis. This demonstrates that painful stimuli are really blocked and not
only dissociated, supporting the gate control. UR = units or resistance.
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the pain”, in hypnotic trance. As shown above, in the modified consciousness
that is typical of hypnosis, this suggestion (command) produces a physical ef-
fect.

In experimental setting (Casiglia et al., 2016), we examined for the first time
the possibility of producing local anaesthesia by creating a hypnotic dysmor-
phism with a modification of body representation, without any direct suggestion
of analgesia.

In practical terms, a hand was excluded from brain representation through the
suggestion: “The left hand does not belong to your body”.

In a number of participants adequate to this pilot study, each subject under-
went a CPT painful stimulus in usual consciousness conditions and during
hypnotic body dysmorphism of the left hand (in practical terms, it was suggested
that the left hand, the wrist and the forearm up to the elbow no longer belonged
to the body, as if they had been temporarily detached and placed upon an oper-
ating table where they would be subjected to the experiment). No direct sugges-
tion of analgesia was given.

At the end of the experiment, the body representation was restored, while
hemodynamic parameters continued to be registered until the eyes opening and
complete dehypnotization.

Subjective pain and pain tolerance. Subjective perception of pain measured
with an analogue scale during body dysmorphism with absence of the left hand
was 92.5% lower at the first minute and 87.5% lower at maximal stimulation
than it was during pre-hypnotic basal conditions. Pain perception was nullified
in 5 out of 8 cases. Pain tolerance expressed as maximal voluntary duration of
the immersion in icy water was 31.5% higher in dysmorphic conditions than in
pre-hypnotic conditions.

Haemodynamic objectivation of pain. When the hypnotic dysmorphism
was active, the systolic vasoconstriction observed in pre-hypnotic basal condi-
tion (+4% at the first minute and +14.8% at the end of the test) was nullified at
the first minute (when 5% vasodilatation rather than vasoconstriction was even
observed) and strongly reduced at the end of the test, thus showing a reduced
pain-related stress. These results indicate that body dysmorphism is able to re-
duce per se not only subjective pain perception but also its adrenergic conse-
quences. This is exactly what happens during real analgesia produced through
chemical local anesthesia.

Role of dysmorphism. Dysmorphism-induced analgesia, being able not only
to reduce and in most cases to nullify the subjective pain perception, but also to
prevent its neurovegetative effects, is accompanied by (and probably due to) a
real block of painful stimuli, like HFA, and is therefore comparable to that pre-
viously obtained through direct suggestion of analgesia (Chaves & Dworkin,
1997; Facco et al., 2009). The exclusion of the hand from the body scheme was
sufficient to produce a classic HFA, even though no specific suggestions of anal-

gesia were given.
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3.6. Remote Hypnotic Analgesia

The possibility to obtain remote HFA, not in the presence of the hypnotist, was
recently explored by our staff (Casiglia, Albertini et al., 2018).

Although hypnosis always depends on a strict relationship between the hyp-
notist and the participant, and the role of this rapport is not debatable, the ways
and means of communication which can be used to create the hypnotist<>subject
relationship are not well defined. Is it always necessary to be face-to-face to
create the rapport? The possibility of remote hypnotism with transmission of the
hypnotic information by means of an electric or electronic device (for instance,
by phone®) has been object of study since the XX Century (Cooperman & Scha-
fer, 1983; Gravitz, 1983; Owens, 1970; Roberts, 1978; Stanton, 1978; Van Nuys,
1977), but the studies in this field were mainly based on self-reports of efficacy
and were not supported by objective and measurable data.

An indirect step forward in this field had been made by imaging studies* in
which hypnosis had to be managed via intercom and headphones (Demertzi et
al., 2011; Douglas et al., 2014; McGeown et al., 2015; Miiller, Batcha, Schrammb,
& Seitza, 2012; Raz, Fan, & Posner, 2005), but the possibility of inducing hyp-
notic analgesia via these devices was never examined experimentally. We used a
couple of transmitter-receiver (Figure 5) to put the participant into vocal con-
tact with an expert hypnotist, who was located in a different room at many me-
ters of distance.

Baseline CPT was preliminary performed with the usual operating methods.
Then, to obtain HFA in the absence of the hypnotist (HFAR), radio hypnotic
induction, deepening and body dysmorphism were obtained with verbal sugges-
tions using the devices as communication means (Figure 5). The hypnotist and
the participant were able to communicate throughout the test only using these
devices. Suggestions of body dysmorphism were used to obtain HFA, and at the
end of the test the restoration of body representation and the de-hypnotization
were performed via two-way radio as well.

Subjective perception of pain was practically nullified by HFAR (Figure 6, left
panel), while mean time of permanence in icy water, expressing the objective to-
lerance to pain, significantly by 194% with HFAR (Figure 6, intermediate pan-
el).

Double product (systolic blood pressure heart rate, an alternative to PR as a
marker of sympathetic drive) increased significantly during CPT (+27.8%, p <
0.01) out of hypnosis but not in HFAR (Figure 6, right panel).

The basis of the way to proceed described in this section was “belief” that the
active and voluntary involvement of the subject and the relationship of confi-

dence and trust between the hypnotist and the subjects would remain the

*In our experimental setting, we excluded the use of phone and used other devices to diversify from
previous evidences, since hypnosis by phone has sometimes been used in stage hypnotism, a prac-
tice that we disapprove.

“See also the paragraphs “Neurological approach: role of imaging” and “Lessons from the neuro-
logical approach”.
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Figure 5. The couple of transmitter-receiver devices
used to test remote hypnotic analgesia (Casiglia, Al-
bertini et al., 2018).

. no hypnosis
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Figure 6. Subjective pain perception, objective pain tolerance (time of voluntary perma-
nence in icy water) and variation vs. baseline of double product as reflex reaction to pain
out of hypnosis and during remote hypnotic focused analgesia. Not only pain perception
is significantly reduced, but pain tolerance is significantly increased and percent increase
of double product is practically nullified, showing that painful stimuli are really blocked.

fundamental principles of hypnotic experience. What changed was only the way
to obtain the hypnotist <> participant rapport (Casiglia, 2012; Casiglia, Tikho-
noff, & Facco, 2016).

All participants reached both in the presence of the hypnotist and through ra-
dio-communication a comparable level of hypnosis: HFAR and HFAP were

equivalent both in subjective pain perception and in objective pain conse-
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quences. Using a transceiver is therefore equal to being in front of the hypnotist:
information can travel and reach its destination without being altered or les-
sened by the interposition of space or of a device between who sends and who
receives it (Casiglia, Albertini et al., 2018), being the hypnotic message more
important than the mean chosen to transmit it. This type of remote hypnotic
analgesia obtained via a transceiver could be useful in emergency pain medicine,
in disaster medicine or the management of situations in which subjects who can

benefit from HFA cannot be reached directly or fast enough.

4. Hypnotic Analgesia in Chronic Pain

Our research group has essentially studied acute pain in a physiological setting
using normal subjects as participants. Chronic pain is different from acute pain,
and its treatment is different as well. In chronic pain, especially when related to
severe or terminal illness (Facco, Casiglia, Zanette, & Testoni, 2018), the emo-
tional component is no less relevant than direct stimulation of nociceptors
(Facco et al., 2013), since it inescapably leads to threat of disability and death
being faced, with huge existential and philosophical issues related to the mean-
ing of life and the perception of one’s doom. Hypnosis can reduce both compo-
nents of pain, but, just for this reason, chronic pain is more a psychothera-
py—e.g., including strengthen of the Ego—than a simple medical treatment
(Brugnoli et al., 2018). Different, synergistic methods must be employed to
achieve an acceptable result. The target is not only the decrease of pain but also
taking care of the suffering patient as a whole—i.e., improve anxiety and depres-
sion and other physical symptoms such as nausea and vomiting, allowing to op-
timize the long-term pharmacological treatment and help reducing the risk of
adverse events. In this context, hypnosis for chronic pain is beyond the aims and
scopes of this paper.

Chronic pain, the nature of which is subjective and not bi-univocally tied to
pain pathways, is a very complex topic and its pharmacological management is
often below the expectations of both patients and physicians. The conventional
approach—based on the ruling materialist-reductionist view of medical science
and focused on organic aspects and their pharmacological or interventional ma-
nipulation—is far from being enough and may also lead to misdiagnosis and
wrong treatments; furthermore, it is self-contradictory, since it does not meet
the universally accepted definition of pain in medicine. The International Asso-
ciation for the Study of Pain has wisely defined pain as a psychosomatic expe-
rience involving sensory and emotional experience, associated with actual or
potential tissue damage, or described in terms of such damage (Merskey, 1994,
2007). This definition avoids tying pain to nociceptive pathways only and clearly
shows that its nature is essentially a matter of experience: without experience
there is no pain. On the other hand, the experience of disease, pain and received
treatments influence each other and are deeply affected by psychological, social

and cultural factors, where pain intensity, despite essential, is far from being the
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only target of assessment (Facco, Testoni, Di Lucia, Ronconi, & Drusini, 2013).
Thus, its management must move beyond the mere use of drugs and invasive
procedures.

The above-mentioned factors explain why chronic pain therapy remains in
many cases elusive and there is no clear, shared agreement on how managing it
effectively: as emphasized by Loeser (2005), pain management is a chaotic com-
ponent, confusing patients, health care providers, and payers. Its management
would benefit from a holistic approach, taking into account patient’s subjectivity
in order to improve the patient-doctor relationship and the capacity of properly
understanding the patient (Cepeda et al., 2008; Charon, 2012). In short, Vol-
taire’s aphorism “Doctors pour drugs, of which they know little, for diseases of
which they know less, into patients of whom they know nothing”’ remains a top-
ical statement in the field of pain.

As discussed above, hypnosis is a tremendous tool, able to strongly improve
one’s control over both mind and body. In chronic pain it may help the patient
to change pain perception and restructure his/her problem, altering perception,
and other related physical symptoms as well as the impact of diagnosis and emo-
tional components. In this regard, it is worth noting that the nocebo effect,
springing from a bad doctor-patient relationship and communication, may yield
hyperalgesia and allodynia, decreased quality of life, lower the adherence to
therapy, and increase anxiety (Benedetti, Lanotte, Lopiano, & Colloca, 2007;
Brody, Colloca, & Miller, 2012; Colloca, Sigaudo, & Benedetti, 2008; Petersen et
al.,, 2014). Therefore, patient’s management with an unyielding mechanis-
tic-reductionist approach only focused on the disease and oblivious of the pa-
tient’s subjectivity is a relevant cause of avoidable pain and suffering.

Given the above-mentioned factors, the management of chronic pain is a
much more complex topic than acute and procedural pain, since it is far from
being a simple symptom of disease; rather, it involves the suffering of the whole
human being, confronting him/her with the limits of existence and its doom, the
threat of disease, disability and death. In other words, a chronic, refractory pain
raises the huge, unsolved philosophical problem of humanity of all ages, a matter
for philosophy and resilience, cognition and metacognition. Here, the pharma-
cological manipulation is only one small step in a much wider management; it
also calls for a hypnotic management taking into account all its physical, psy-
chological and existential components, besides hypnotic suggestion aimed to in-
crease pain threshold (Facco, Casiglia, Zanette, & Testoni, 2018). The appropri-
ate approach must be tailored taking into account patient’s diagnosis and his/her
view of the whole of pain, symptoms, suffering and their perceived meaning,
where hypnosis—besides pain relief—may be usefully aimed to Ego strengthen-
ing, resilience, downsizing of feared outcome, acceptance and emotional stability.

5. Final Considerations about the Meaning and the Nature of
Hypnotic Analgesia and Anaesthesia

It has been repeatedly suggested that hypnotic analgesia is due to dissociation, a
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hypothesis that seems to be the essence of the belief of many psychologists. On
the contrary, in the light of our results, the so-called neodissociation model
(Croft, Williams, Haenschel, & Gruzelier, 2002; Gruzelier, 1998) must be re-
jected’. The sociocognitive theory (in which hypnotic analgesia is attributed to a
sort of distraction of attention) (Chapman & Nakamura, 1998; Spanos, Kennedy,
& Gwynn, 1984; Spanos, Radke-Bodoric, & Ferguson, 1979) must be rejected as
well. In fact, in such model too no reduction of cardiovascular pain reflexes
could be observed. For the same reason, we must reject the constructivistic
theory as an explanation of hypnotic analgesia. Followers of this theory believe
that, since consciousness has limited capacities, only a single scheme of reality
(i.e. one that excludes consciousness of pain) can occupy it in every moment. In
this case as well, however, differently from what we observed in our experience,
the cardiovascular reflex response to pain should be fully kept during pain. The
experiments conducted in our Laboratory with specific suggestions of analgesia
(Casiglia et al., 2007) or with suggestion of body dysmorphism (Casiglia et al.,
2016), with the rapport hypnotist <> participant obtained having both in the
same room or in remote (Casiglia, Albertini et al., 2018), using brain imaging
(Casiglia et al., 2010; Casiglia, Finatti, Tikhonoff et al., 2018; Casiglia, Tikhonoff,
Giordano, Regaldo, Facco et al., 2012; Priftis et al., 2011) or cardiovascular ref-
lexes (Casiglia et al., 2007, 2015, 2016; Facco et al., 2009, 2013, 2018; Facco, Ca-
siglia, Masiero et al., 2011; Facco, Casiglia, Zanette et al., 2011; Facco, Zanette et
al., 2014), using PR increase during NTP or PR decrease during TP (Casiglia et
al., 2007, 2015, 2016; Facco et al., 2013; Facco, Casiglia, Zanette et al., 2011), li-
miting analgesia to HFA or extending it to HGA (Casiglia et al., 2007, 2015), tips
the scale in favor of a real antalgic block rather than of a dissociation. In fact, not
only brain sensorial areas are silent when pain is inhibited by hypnotic analgesia,
but the reflex sympathetic reaction to pain is inhibited as well.

This demonstrates that 1) hypnosis exists, 2) hypnotic analgesia exists, 3)
painful stimuli are blocked at a certain level of the nervous system, a level that
actually has probably been detected (Melzack & Wall, 1965; Ossipov et al., 2010).
Our experiments therefore come out in favor of the gate-control theory (Kier-
nan, Dane, Phillips, & Price, 1995; Sandrini et al., 2000). Selective cognitive
processes transmitted by descending fibers might modulate the properties of the
spinal cord giving concreteness to the gating. Modifications of the spinal noci-
ceptive reflexes R, have actually been registered during hypnosis (Hilgard,
1977). Of course, it is also possible that hypnosis works on multiple levels, being
pain a multidimensional experience involving “not only sensorial but also disso-
ciative, motivational, cognitive and emotional factors” (Casiglia et al., 2016).

Hypnotic suggestions could therefore work by modulating not only Ry, in the

*According to such theories, pain is still registered in conditions of hypnotic anesthesia, but remains
dissociated from the critical and emotional consciousness, being masked by an amnesic barrier
(Becker & Yingling, 1998; Crawford, 1990; Hilgard, 1977; Hilgard, 1979; Holroyd, 1996; Pribram,
1991); it is true that a certain level of dissociation is present in hypnosis (even when neutral) but, if
this was the only mechanism implied in hypnotic analgesia, a normal cardiovascular reflex response
should be registered.
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spinal cord but also the sensation of pain above and beyond R;; (Kiernan et al.,
1995). The down-regulation of pain and of its effects corroborates the hypothesis
of a reduction of polysynaptic spinal reflexes, and a cortical reshaping of the af-
fective and perceptive dimension of pain. Finally, conscious and unconscious
control processes are certainly associated to a supervision system of attentive
nature involving the frontotemporal cortex and the limbic system.

We hope the present paper is able to help improve knowledge about hypnotic
analgesia, making it less mysterious and more pertinent to human physiology.
Research in this field must continue, also taking into consideration larger num-
ber of participants, eventually different from Aighs, and the so-called echo-genetic
context (Stolarz, Staessen, Kawecka-Jaszcs, Brand, Bianchi, Kouznetsova et al.,
2004; Tikhonoff, Kuznetsova, Stolarz, Bianchi, Casiglia, Kawecka-Jaszcz et al.,

2003) that is acting as a confounder in a number of experimental settings.
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