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Abstract: Functional neurological disorder (FND), formerly known as conversion disorder,
causes a high burden of disability and distress, and is amongst the most commonly
encountered conditions in neurology clinics and neuropsychiatric services, yet the therapeutic
evidence base is somewhat limited. There has been recent interest in the therapeutic
potential of psychedelics such as psilocybin and lysergic acid diethylamide (LSD), and in
recent studies psychedelics have shown promise in treating a range of neuropsychiatric
conditions. Modification of neural circuits associated with self-representation is thought to
underlie some of this effect, and as some contemporary theories of FND focus on aberrant
somatic self-representation, psychedelics may therefore represent an unexplored treatment
option for FND. We systematically reviewed studies involving the use of psychedelics in FND.
Nine studies published between 1954 and 1967, with a total of 26 patients, were identified.
Due to restriction of licencing of psychedelic drugs since this period, no modern studies

were identified. In most cases, patients received a course of psychotherapy with variable
adjunctive administration of psychedelics (in a combination known as ‘psycholytic therapy’],
with protocols varying between studies. Of those treated, 69% (n=18) were found to have made
at least some recovery on heterogeneous and subjective clinician-rated criteria. Adverse
events were mostly mild and transient; however, at least one patient terminated the study due
to distressing effects. All included studies were of low quality, often lacking control groups
and valid outcome measures. Although no conclusions on efficacy may be drawn from these
data, further research may help to determine whether psychedelics offer a feasible, safe and

effective treatment for FND.
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Introduction

Functional neurological disorder (FND) consti-
tutes symptoms of the voluntary motor or sensory
nervous system that can be positively identified as
being incompatible with recognised neurological
diseases. FND symptoms mimic almost any neu-
rological presentation; however, seizures, move-
ment disorders, weakness, and sensory symptoms
predominate.! FND has an estimated prevalence
of 50 per 100,000 population in the commu-
nity.23 It is one of the most common causes of
referral to neurological clinics,? a frequent cause
of neurological disability,* and has a high inci-
dence of psychiatric comorbidity.>

Nevertheless, successful evidence-based treat-
ment options for FND remain elusive. Partly as a
result of this, prognosis is poor,%’ symptoms are
sometimes found to persist or worsen over time,?
and disability resulting from the condition often
worse than that seen in organic neurological
disease.®

Psychological therapy is one of the current main-
stays of treatment, with an evidence base for cog-
nitive-behavioural therapy.®!© As well as this,
there is promising evidence that many patients
benefit from physiotherapy,!!>12 and a large multi-
centre randomized controlled trial (RCT) on the
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efficacy of physiotherapy in functional movement
disorder is underway.!3

There is emerging evidence for brief group psych-
oeducation for psychogenic nonepileptic seizures
(PNES), !4 repetitive transcranial magnetic stimu-
lation (rTMS) in functional paresis,!> and multi-
disciplinary team rehabilitation in a range of
functional neurological symptoms.!6 It is thought
that pharmacological management of FND symp-
toms is inappropriate.? There remains a pressing
need for further research into novel treatment
options for FND.

Intimately linked to the lack of treatment options
is the lack of clarity regarding the aetiology of
FND. Current theories however suggest that
aberrant somatic self-representation, the brain
perceiving dysfunction in a part of the body
despite sensory evidence to the contrary due to
abnormal top-down cognitive influence, may
underlie symptoms.!?

In the past two decades, research into the thera-
peutic potential of psychedelics has re-emerged,
and there has been interest in the use of psyche-
delic compounds in a wide range of neuro-
psychiatric disorders. Studies have shown that
psychedelics have a profound effect on neural
activity, and are felt to ‘deconstrain’ networks in
the brain, including those responsible for self-
related processing.17:18

There have been promising early results in recent
open-label studies in alcohol dependence,!9:20
tobacco addiction,?1:22 obsessive-compulsive dis-
order,23:24 existential anxieties in the context of
terminal illness,?5-27 and unipolar depression.282°
Leading on from this, a further two pilot studies
using ayahuasca in major depressive disorder
have also been published,3%3! and placebo-con-
trolled RCTs are currently underway to investi-
gate psilocybin use in treatment refractory
depression.3? Importantly, rates of serious
adverse events have not been high in any of these
studies.?8:33

Leading on from this, a 2016 review suggested
that FND may be an interesting candidate for
exploration of potentially efficacious psychedelic
therapy.3? Furthermore, a 2017 review high-
lighted the theoretical potential for psychedelics
to be explored as a therapeutic option in FND
due to their ability to disrupt aberrant self-atten-
tional networks, and suggested that controlled

trials of psychedelic therapy in conjunction with
physiotherapy or psychotherapy (current best
practice) could be considered in for carefully
selected patients with FND.17

In this article, we describe a systematic review of
the literature describing psychedelic treatment in
patients with functional neurological disorder to
examine whether further clinical research of psy-
chedelic therapy for patients suffering with func-
tional neurological disorders could be considered
in future. Due to changing societal attitudes and
legal constraints in 1967 resulting in restricted
access to psychedelic compounds, there have
been almost no modern clinical studies utilizing
psychedelic therapy in psychiatric disorders until
recently. Because of this, all of the relevant stud-
ies included in this review date from an era before
the advent of modern clinical trials.

Methods

The PsycINFO and MEDLINE databases (1940—
2000) were searched using the following terms:
‘LSD, lysergic acid diethylamide, psilocybin, psy-
chedelic, hallucinogen, mescaline, ayahuasca
AND hysterical, dissociative, conversion, conver-
sion disorder, hysteria, functional neurological
disorder, psychogenic’. The ‘Multidisciplinary
Association for Psychedelic Studies’ (MAPS)
Psychedelic Bibliography contains a comprehen-
sive overview of psychedelic research, including a
complete list of all studies on the therapeutic use
of psychedelics from 1931-199534; this database
was manually searched for titles or abstracts
including the above search terms. Subsequent
examination of reference lists identified other
potential eligible studies or review articles.

Search results were screened by reading the titles
and abstracts by MB and MS. Any discrepancies
were resolved through consensus. The full text of
screened abstracts was then reviewed to confirm
inclusions. Where studies referred to the treat-
ment of multiple patient populations, results of
treatment for functional neurological disorder (or
equivalent diagnosis) specifically were extracted.

Criteria for study inclusion

Details of the protocol for this systematic review
were registered on PROSPERO (registration
number CRD42019118534) and can be accessed
at  https://www.crd.york.ac.uk/PROSPERO/dis-
play_record.php?RecordID=118534.
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Table 1. Methodological quality of included studies.?

Study 1 2 3 4 5 6 Overall
Sandison et al. (1954)3¢ - - - - +/- - Low
Eisner and Cohen (1958)37 - +/- - - - - Low
Chandler and Hartman (1960)38 +/- +/- - - - + Low
Leuner (1961)3 - - - - - - Low
Duché (1961)40 - +/- - - +/- - Low
Heyder (19634 - - - - Al - Low
Whitaker (1964)4243 - - - - - - Low
Baker (1967)4 - +/- - - - + Low
Leuner (1967)45 - - - - - - Low

a1. Is the selection method clear? 2. Was the exposure adequately ascertained? 3. Was the outcome adequately
ascertained? 4. Were other alternative causes that may explain the observation ruled out? 5. Is the follow up long enough
for outcomes to occur? é. Is the case(s) described with sufficient details to allow other investigators to replicate?

++, yes; +/-, partially; -, no.

Trials were included if they featured new medi-
cally supervised psychedelic drug administration
with or without psychotherapy in patients with
FND and included outcome data. Papers were
excluded if an English or French language copy
was not available. Furthermore, review papers
and papers with duplicated results were excluded.

Risk of bias [quality] assessment

The case series and reports were scored using a
tool for evaluating the methodological quality of
case reports and case series as reported by Murad
and colleagues.?> This tool is recent and has not
been validated; however, to our knowledge there
exists no consensus on a rating tool for such stud-
ies. Briefly, the case series and reports were
ranked on four domains of selection, ascertain-
ment, causality and reporting. Articles were
checked by MB and TN, and any discrepancies
were resolved through consensus. An overall
judgement of methodological quality was then
made based on the extracted information, and
studies were given a rating of low, moderate, or
high (summarized in Table 1).

Outcome measures

Patients were classified as either not improved,
improved, or recovered based on qualitative
descriptions of outcomes in each study. Where it

was not clear if a patient made improvement or
did not recover, they were classed as not improved.
Qualitative descriptions of adverse events were
included as a second primary outcome.

Results

A total of 735 papers were identified through
electronic records and other sources, representing
705 papers after removal of duplicates. Of these,
678 were excluded after screening of the titles or
abstracts, leaving 27 that were screened in more
detail for eligibility. Of these, 18 were excluded to
leave the nine papers used in this systematic
review. Study selection is illustrated in Figure 1.

The literature on the use of psychedelic therapy
in the treatment of FND is summarized in Table
2. A total of nine studies published between 1954
and 1967 were included, encompassing the
period prior to the prohibitions of LSD in the late
1960s; to the best of our knowledge, no modern
studies with original results have been published
in this area. In most cases, patients had psycho-
therapy alongside psychedelic drug administra-
tion in what became known as ‘psycholytic
therapy’ (in some cases, larger doses were also
used in ‘psychedelic therapy’).

Sample sizes ranged from 1 to 6 patients, giving an
aggregate sample of 26 across the included studies.
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Figure 1. Study selection.
FND, functional neurological disorder.

LSD was the most commonly used psychedelic,
with some studies also using psilocybin or mesca-
line. The number of therapeutic sessions of psycho-
therapy +/—psychedelic substance administration
ranged from 1 to 26, with descriptions of therapeu-
tic methods used widely varying, and in some cases
not described in any detail. Psychedelics were given
either orally or intramuscularly, with doses of LSD
ranging from 25 to 2000 ug, and doses of psilocybin
ranging from 3 to 15mg.

Of the 26 patients described with FND, 69%
(n=18) were found to have made at least some
recovery, with 23% (n=6) having recovered com-
pletely. The study authors were mixed in their
recommendations for psychedelic therapy in
patients with FND.

In every case, the methodological quality of
included papers was rated as poor.

Description of studies

Sandison et al. 1954 and 1957. Lysergic acid
diethylamide (LSD) was first synthesized in 1938,
and by 1957 was being marketed by the pharma-
ceutical company Sandoz.%6 In 1954, British psy-
chiatrist and psychotherapist Ronald Sandison
and colleagues published their findings after
administering LSD to patients with psychoneu-
rotic disorders, including four patients with ‘con-
version hysteria’, at Powick Mental Hospital near
Worcester. Their patients were given psychedelics

and received psychodynamic psychotherapy dur-
ing the therapeutic sessions, a common method
throughout the studies included in this review. In
this case, psychotherapy plus 25ug of oral LSD
(which was uptitrated to a maximum of 400 pug
depending on response) was delivered to patients
approximately weekly. There was no control
group, a further common theme to the studies
described in this review.

One patient with ‘conversion hysteria’ recovered
after nine sessions of treatment, and one patient
showed moderate recovery after three sessions.
Another patient, still undergoing treatment at the
time, had improved after 16 sessions, and another
had 'refused after one treatment'. This fourth
patient dropped out after one session, describing
the ‘intensely unpleasant’ effect of LSD as ‘the
most soul-searing experience I have ever had’
(p.502). Other recorded side effects, all of which
were transient and related to the acute psyche-
delic state, were facial flushing, rapid or distressed
breathing, disturbed or violent behaviour, panic
attacks, and depersonalization.

With these mixed findings, Sandison et al. con-
cluded that, of LSD psychotherapy, ‘conversion
hysterics appear to do badly, but these cases were
treated early in our series and the amount of treat-
ment given may have been insufficient’ (p.502)
They also noted that ‘all of our early cases were
either severe obsessional neurotics with a bad
prognosis or were patients who had been ill for a
considerable time and who had previously had
prolonged treatment either by psychotherapy or
other means without improvement’ (p.501).3¢

In his 1957 follow up (not included in Table?2),
Sandison commented on 12 patients with ‘hysteria
(all forms)’: 1 had recovered, 2 had greatly
improved, 4 had moderately improved, and 5 had
not improved. Sandison included patients from the
1954 study as well as new patients, and he did not
clearly specify the origin of each patient, rendering
this follow up unsuitable for further analysis.*”

At a psychedelic symposium held in 1960,
Sandison coined the term ‘psycholytic’ therapy to
describe psychotherapy with patients under the
influence of psychedelics.#® He felt that psyche-
delics allowed individuals to relive childhood
experiences through loosening of ego-defences.
Psycholytic therapy used relatively low doses of
LSD or psilocybin, plus psychotherapy, delivered
over numerous sessions. This is in contrast to
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‘psychedelic’ therapy, in which much larger doses
were used less frequently to elicit ineffable, mysti-
cal experiences that were thought to have thera-
peutic potential.

Eisner and Cohen 1958. A 1958 study by Betty
Eisner and Sidney Cohen at the Veterans Admin-
istration Center in Los Angeles included one
31-year-old male inpatient with ‘conversion reac-
tion’. Six sessions of LLSD psycholytic therapy
with two therapists present every week was given
to this patient, with the dose of LSD started at
25ug and increased to a maximum of 150ug, or
500ug of l-acetyl-LSD (ALD-52; a chemical
analogue of LSD, with this dose equivalent to
200-250pug LSD). The therapy sessions lasted
4-8h, the patient lying on a couch with music
playing. Art materials were used at the end of the
session to assist with self-expression and thera-
peutic integration.

Improvement was determined by the two doctors
present in the sessions, the patient, and the ‘per-
son closest to him’, with follow up interviews
after 6-17months. The patient was found to
have ‘improved’ with ‘the important criteria of
benefit’ being ‘continuing success in behavioural
adaption’.?”

Giberti and Gregoretti 1959. In an Italian study
(not included in Table?2), Franco Giberti and
Luciano Gregoretti compared 12 patients with
‘conversion disorder’ in 2-8 weekly sessions of
psycholytic therapy with 100ug LSD and 1-2
weekly sessions with 500 ug of LAE-32 (another
LSD analogue that is weaker and shorter-last-
ing) with 14 patients with obsessive compulsive
disorder (OCD). During the dosing sessions, the
patients with ‘conversion disorder’ showed
amplification of sensory and motor impairment;
however, in some cases showed ‘miraculous’
improvement.?® Unfortunately, the authors did
not provide outcome data for the patients, ren-
dering this follow up unsuitable for further
analysis.

Chandler and Hartman 1960. Arthur Chandler
and Mortimer Hartman describe their Beverly
Hills study of LSD psychotherapy with an average
of six sessions of 4-h therapy at intervals of
1-6 weeks (average 2 weeks). Their patient group
(a mixed psychiatric group) had all previously
sought therapy and therefore ‘showed at least a
modicum of insight and motivation,” according to
the authors.

The usual starting dose was 25 or 50ug of LSD,
given orally. The dose was increased by 25-50ug
each session to a maximum of 150 ug. The therapy
was delivered in ‘carpeted and furnished rooms’
and the patient was asked to lie back with their
eyes closed. As with Eisner and Cohen, music
(classical music in this case) was used as an accom-
paniment. The one patient in this study with con-
version disorder was reported to have made ‘some
improvement’ by the end of the sessions.38

Although not specific to the FND patients,
Chandler and Hartman were one of the few
authors who commented on side-effects. They
noted that ‘risks involved are related to the psy-
chological and not to the pharmacologic effects of
the drug’ and that fluctuating feelings of well-
being, mild euphoria, depression, and anxiety
were the commonest difficulties following LSD
sessions.

Also noted during the sessions were varying
degrees of somatic symptoms (present in 70—-75%
of patients in at least one session) including feel-
ings of cold and warmth, hypersensitivity to
sounds, general sensuous feelings of well-being
throughout the body, sexual sensations, various
paraesthesias, such as tingling, numberless, and
throbbing, and, lastly, pain (frequent occur-
rence). Muscular tension was also seen in 40% of
cases, and they also noted twisting, trembling,
posturing, wringing of hands, laughing, crying,
curling up into a foetal position.

Ling and Buckman 1960. A 1960 paper by Thomas
Ling and John Buckman described 50 patients,
two of which had conversion hysteria. Most of the
patients were described as ‘improving’; however,
the authors did not stratify the group based on
diagnosis, and therefore we do not know the out-
come for the two patients with conversion disor-
der, and for this reason the study is not analysed
further. The authors did, however, state that mono-
symptomatic conversion symptoms were a contra-
indication for LSD therapy due to their presumed
poorer outcomes relative to other patient groups.3©

Leuner 1961. In his 1961 report, Hanscarl Leuner
describes giving LLSD, psilocybin and mescaline to
a cohort of patients at the Hospital for Mental
Diseases at Gottingen University, Germany, of
which six were described as having ‘conversion
hysteria’. Of those six, one ‘recovered’, two ‘greatly
improved’ and three improved ‘moderately or
[did] not improve’. The paper does not go into any
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detail about how the therapy was carried out and
does not define the doses used. Leuner is cautious
when interpreting his findings with conversion
disorder, writing that ‘few satisfying successes
were seen in the cases of . . . conversion hysteria,
but so far the number of these cases has been
small’ (p. 68).39

Duché 1961. In a 1961 case report, French doctor
DJ Duché described a single session of psycholytic
therapy with 3 mg and then 9 mg of intramuscular
(IM) psilocybin in a 17-year-old girl with ‘a walk-
ing disorder of a hysterical nature’ which she had
suffered with since the age of 12 in the context of
a difficult childhood.

The first (3 mg) session resulted in nausea, ver-
tigo and hyper-reflexivity 15min after injecting
the Psilocybin. The 9mg session started with a
nonepileptic seizure, lasting 10 min, followed by
10min of agitation with hysterical crying; she
denied nausea or vertigo at this stage. This was
then followed by euphoria with disorientation
and hallucinations about family members (the
author does not mention how long this lasted). At
the end of the session, the girl was able to ‘visually
relive some traumatic episodes of her life,” and
was noted to have ‘rapid healing of the hysteria
after this treatment’ (p.3062) which persisted at
6-month follow up.4°

Heyder 1963. In a further case report, Dietrich
Heyder describes the case of a 32-year-old man
who presented to Norfolk Mental Health Center
in Virginia with functional immobility of the right
arm for 1year secondary to an industrial accident
(a welding torch explosion). He was given 300 ug
of LSD plus psychotherapy three times within
8 days. He left after the third session able to use his
right arm completely freely. He was then described
as going fishing 2days later and ‘his picture
appeared in the paper for catching the biggest fish
of the season’ (p.369). He subsequently returned
to work and remained symptom free.4!

Whitaker 1964. The Australian psychiatrist How-
ard Whitaker described his study at the Royal
Women’s Hospital in Melbourne.#? The study
included 100 patients given 100-250pug of LSD
and was the first described in this review to
include outcome data wversus a control group.
There were a total of five patients in the study
who were described as suffering with ‘conver-
sion’. The average number of LSD-plus-psycho-
therapy sessions was 3.28. Whitaker described the

five patients as follows; one ‘much improved’, one
‘improved’, one showed ‘doubtful improvement’,
and two ‘evaded’.*?

Baker 1967. A 1967 paper by Edward Baker
describes his treatment of 150 patients at Toronto
Hospital between 1961 and 1964 using LSD psy-
chotherapy given several weeks or months apart.
The patients were given 1-10 courses of intra-
muscular (IM) LSD (100-2,000 ng) plus psycho-
therapy at weekly or monthly intervals. Three
patients were described as ‘refractory conversion
hysterics’. After the therapy had been completed,
one of these patient was described as ‘much bet-
ter’, and the remaining two were ‘some better’,
which the author described as a ‘good outcome’.
He went on to classify ‘conversion disorder’ as an
indication for LSD psychotherapy.

He describes the case of one particular patient
with conversion disorder as follows; ‘This man
had been a hysterical triplegic for some years fol-
lowing a hockey injury. Earlier LSD psychothera-
peutic interview recovered his two limbs to his
use. His overdetermined hysterical conversion
represented ‘mental amputation of the leg’ at
mid-thigh. The state did not budge with LSD
doses to 1600pug. A final dose of 2000ug LSD
recovered the sensory motor and integrative use
of this limb within 10 min of injection. This man
has remained well over 2years’ (p.196).%

Leuner 1967. In 1967, Leuner again describes the
results of a follow-up study of LSD psycholytic
therapy on 82 patients at the Hospital for Mental
Diseases at Gottingen University, Germany. The
study included four patients with ‘conversion-
hysteria’, of whom; one ‘recovered (able to work)’,
two were ‘greatly improved’, and one was ‘moder-
ately or not improved (unable to work)’.4>

Soskin 1973. A 1973 paper by Robert Soskin (not
included inTable 2) describes giving LSD (n=14)
and placebo (n=14) to patients admitted to the
Topeka Veterans' Administration Hospital in Kan-
sas. Unfortunately, Soskin does not categorize the
patients based on their diagnosis; however, an
averaged ‘Conversion Hysteria’ score on the Wit-
tenborn Psychiatric Rating Scale was utilized.
The patients had twice-weekly psychotherapy for
a total of 13 weeks; a total of five of these sessions
were accompanied by oral LSD administration
(50-300pug) in the LSD group. The placebo group
received a combination of 25mg of chlordiaz-
epoxide and 25 mg of methylphenidate in each of
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their drug sessions. Conversion Hysteria score
was found to decrease from 4.89 to 3.50 in the
LSD group and from 5.82 to 4.96 in the control
group. This effect was not significant for the LSD
versus control group (F=1.31); however, it was
significant in the pre versus post scores (r=3.45,
$<<0.01).5! Due to the omission of specific patient
details, this study was not included for further
analysis.

Discussion

In this review, we systematically analysed papers
on the use of psychedelics in the treatment of
‘conversion’ and ‘hysteria’ conditions. All studies
included were from the era prior to the legal
restrictions of psychedelics in the late 1960s. Nine
studies were included for outcome analysis, in
which over two-thirds of included patients were
judged to have made at least some recovery with
psychedelic plus psychotherapy treatment (sum-
marised in Table 2).

The included studies utilized either the psycholy-
tic paradigm, which incorporated low doses of
adjunctive psychedelics as part of psychotherapy
(almost always psychoanalytically themed). This
aimed to use the psychedelics as part of an attempt
to explore unconscious material in the therapy.
Other studies utilised ‘psychedelic’ therapy, which
involved giving large doses of psychedelics outside
of a psychotherapy session, with sessions before or
afterwards to explore the psychedelic experience.52
As noted by Leuner (1967) ‘it is . . . best that we
distinguish clearly between these two methods;
that is, between psycholytic therapy on the one
hand and psychedelic therapy on the other. All
they have in common is the use of the same drugs.’
Due to the patchy reporting of methodology and
relatively low numbers of total participants, it is
difficult for us to conclude that one particular
method was superior to any other, or indeed which
aspect(s) of the multifaceted therapies was respon-
sible for the clinician-rated improvements.

It proved difficult to tease out from these studies
the degree to which the psychotherapy given
influenced the outcomes. As Soskin summarizes
in his paper: ‘It is particularly difficult to evaluate
the role which LSD plays in the treatment pro-
cess. Since an average LSD session lasts from 8 to
12hours, the therapist is making an unusual
investment of time and attention. This degree of
therapist involvement could certainly help the
patient to feel that he is cared for in a special way

and could be a more important determinant in
contributing toward improvement than the action
of the drug’ (p.411).5! Due to the limited descrip-
tions of the psychotherapy given, it remains to be
seen whether the form, quantity or frequency of
psychotherapy made a qualitative difference to
the doctors’ or patients’ impression of how they
improved.

Whilst almost all of the studies included in this
review used LSD, modern therapeutic psychedelic
studies have tended instead to use psilocybin.
Psilocybin has similar psychological and physio-
logical effects to LSD; however, has a shorter half-
life (and hence duration of action) and therefore
allows for therapeutic sessions to be delivered on a
day-case basis, thus avoiding the cost of overnight
stays. As well as this, anecdotal evidence has
pointed towards psilocybin having less of a capac-
ity to produce prolonged distressing bad trips.33
Psilocybin is also now being manufactured to
Good Manufacturing Practice (GMP) standard by
a UK-based pharmaceutical company (Compass
Pathways Ltd., Altrincham, Cheshire, UK).

Theoretical considerations of therapeutic
mechanisms

Contemporary theories of FND suggest aberrant
neural self-representation may lead to symp-
toms.>3-36 Such models suggest that positive and
negative motor and sensory symptoms arise
through altered awareness and attentional alloca-
tion to somatic and affective self-representations;
specifically, abnormal body-focussed attention
arises as a result of an over-reliance on internally
generated predictions of somatic representation
at the expense of sensory input, leading to errors
in interpretation of sensory data (in other words,
a mismatch between predictive models of what
the body is doing in comparison with what it is
actually doing).5”

It is postulated that a wide-range of factors may
lead to heightened self-monitoring,>® leading to
distorted representation of somatic states and an
abnormally high attentional diversion to the
body.>° Indeed, people who scored highly on the
Somatoform Dissociation Questionnaire (SDQ-
20) have been shown to have a propensity to focus
attention on the self, leading to a higher than aver-
age awareness of the body and somatic signals.>°
Taken together, these results support theories that
FND symptoms may arise due to an alteration in
neural representation of the somatic self.°
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Neurobiological theories of FND have been sup-
ported by neuroimaging in patients with motor
functional neurological disorder and PNES.61,62
fMRI studies have found increased functional
connectivity in patients with functional neurolog-
ical symptoms the ventromedial prefrontal cor-
tex, precuneus and insula, which comprise the
default mode network (DMN), a neural system
associated with the ‘sense of self’.60:63-65 DMN
activity is increased in tasks which involve repre-
sentation of the self, including somatic self-repre-
sentation and retrieval of self-imagery.17-66

5-HT,, receptors are densely distributed in neu-
ral networks such as the DMNS¢7 and the 5-HT,,
agonism of psychedelics have been shown in
fMRI studies to reduce the functional connectiv-
ity (i.e. increase the entropy) of neural networks
such as the DMN.!8 Strikingly, the extent of
reduction in connectivity correlates with self-
reported degree of loss of selfhood (‘ego-dissolu-
tion’), which adds weight to the hypothesis that
this network is responsible for self-related
cognition.!8

Safety

Psychedelic substances have been shown consist-
ently to be physiologically nontoxic relative to
other psychoactive drugs (as well as being nonad-
dictive), and notably safe when given in medically
controlled and psychologically supportive set-
tings.32:68:69 In an analysis of harms to user and
society of recreational psychoactive substances,
LSD and psilocybin were ranked as amongst the
least harmful.®® As well as this, a population study
found no increase in mental health problems in
those who self-reported psychedelic use.”® Despite
this, there is some lack of clarity; for example, one
2019 anonymous survey of university students
founds increase in self-reported mental health
problems in users of psychedelics.”!

The toxicity ratio (i.e. the ratio between the ther-
apeutic and estimated lethal dose) is thought to
be 1000 or more for both LSD and psilocybin.
This is in contrast to many other prescribed med-
ications and illicit drugs, which often feature
much smaller toxicity ratios.®® The risks associ-
ated with the medically supervised use of psyche-
delics is thought to be low, and guidelines for
their safe use in research have been published
based on phasel and II trials.”2 Large-scale popu-
lation studies have in fact shown that the use of
psychedelics is associated with lower relative risk

of suicide,’”® and psychological stress and need for
psychiatric medicine.”*

Adverse effects of psychedelic administration, if
any, often went unreported in the studies included
in this review. Many of the reported adverse
effects were mild and transient; however, some
more serious events such as depersonalization
were also experienced. The profound conscious-
ness-altering effects of psychedelics, particularly
LSD, can induce a degree of anxiety or panic
which some of the patients included in this study
may have found distressing; there was one nota-
ble account of a patient, who described the expe-
rience as ‘the most soul-searing experience I have
ever had’.?® We also noted that in a few cases
from the patients included in the studies with
other psychiatric conditions than FND (i.e. not
discussed in this review), the authors decided to
terminate the LSD trip due to a negative psycho-
logical reaction.

Despite the evidence for the safety of psychedelics
that has emerged, there are particular considera-
tions that must be taken account in the FND
population, who feature motor or sensory symp-
toms. As noted from the included studies, psych-
edelics sometimes produce abnormal physical
and motor effects, such as, for example, muscular
tension and numbness. The young woman in the
study by Duché (1961) also had a nonepileptic
seizure after the second administration of IM psil-
ocybin.#? Although no patients in this review were
described as worsening, it is of course possible
that psychedelics have the potential to exacerbate
FND symptoms.

Limitations

There are many limitations to this review, and the
results should be interpreted with caution. One
key limitation of this review is the generally poor
quality of the ‘pre-prohibition’ studies by today’s
standards. Outcome measures were typically lim-
ited to clinician-rated ‘improvement’ versus non-
improvement, and no explanation to validate
these observations is offered in any of the studies
we reviewed. It is also unclear in many cases
whether ‘improvement’ represented symptom
improvement, or rather patients becoming more
accepting of their symptoms even without
improvement.

We were unable to generate a pooled effect size
due to inconsistent outcome measures and lack of
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comparative effect size measurements between
studies, and therefore could not undertake meta-
analysis. Furthermore, almost all of the trials
included lacked a control group, and their assess-
ment procedures were poorly described. The evi-
dence presented was often personal and anecdotal,
and two case studies formed part of the analysis.
Overall, the likelihood of bias is substantial.

Although many of the studies included patients
over periods over weeks to months, follow up
data was rarely included. Based on this lack of
data, we were in most cases unable to conclude
whether any improvements noted by the authors
were sustained longer term. A notable exception
is the case report by Duché (1961), which showed
continuing symptom resolution at 6 months.

It is likely that selection biases were incorporated
in these studies, with authors often choosing
patients who had not responded to ongoing psy-
chological therapy or whom were motivated to
engage, for example, Chandler and Hartman
explained that their patients had all previously
sought therapy and therefore ‘showed at least a
modicum of insight and motivation’.38

In the included studies, multiple types of psych-
edelics were used (LSD, psilocybin, mescaline,
and LSD analogues), and the range of doses
used in the individual studies varied widely.
Although these compounds have distinct molec-
ular structures, they all exert their effects
through agonism of 5-HT,, receptors.”> When
specified, except from in some preliminary test
administrations, significant doses were used,
and, when not specified we have no reason to
suspect unusually low (or high doses) would
have been used. Specifically for LSD, patients
received smaller doses of 25ug (which would
have been unlikely to produce any psychedelic
effect) to doses of up to 2000pug, far eclipsing
those used in more modern studies. This, cou-
pled with the heterogeneity of concurrent psy-
chological intervention in the studies, makes it
more difficult to draw a conclusion regarding a
common therapeutic mechanism of psychedelic
drugs in FND from this review.

All studies included in this review were pub-
lished in the period prior to the widespread use
of modern standardized diagnostic manuals,
such as the Diagnostic and Statistical Manual
of Mental Disorders (DSM),’® meaning that
there is likely significant heterogeneity in the

presentations, which may not have reached
today’s diagnostic criteria for FND. Most
included patients were diagnosed with now out-
dated terms such as ‘conversion hysteria’, or
‘conversion reaction’, which we recognise have
historically been protean diagnoses. Where
authors described specific symptoms of their
‘conversion’ patients, these were included;
however, in many cases this information is
missing and it is likely that the patient popula-
tion included in this review had clinical presen-
tations that diverge to some degree from
modern presentations. Indeed, one review of
historical studies found calculated significant
(29% in the 1960s and 17% in the 1960s) mis-
diagnosis in patients with unexplained sensory
and motor symptoms.’” This represents a clear
limitation in generalizing the results of the stud-
ies included in this review to modern FND
populations.

Conclusion

In this review, we have summarised preprohibi-
tion literature describing the use of psychedelic
psychotherapy in FND. The results from prepro-
hibition literature, whilst poorly designed in com-
parison with modern standards, indicate that
therapy was safe and mostly well tolerated by
patients, with some improvements on subjective
clinician-rated standards.

Overall, we conclude that there are encouraging
lessons to learn from preprohibition studies of
adjunctive psychedelic therapy in functional neu-
rological disorder, and that further investigations
of feasibility and safety of treatment with psyche-
delics (more specifically, psilocybin) in patients
with functional neurological disorders is a poten-
tial future research option. We recommend that
preliminary patient liaison and acceptability work
is undertaken before psychedelics trials are con-
sidered in patients with FND.
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