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CASE HISTORY
Jai was a 14-year-old boy referred to our consultation-liaison
team by a pediatric rheumatologist for treatment of func-
tional dystonia in the neck, a subtype of functional neurolog-
ical symptom disorder (FND).1* Jai lived in a suburban area
of a small city with his parents, Mr. and Mrs. P, and his
16-year-old brother, Kumar. Both his parents held academic
positions at the university. Mrs. P had a history of generalized
anxiety disorder. Kumar was a perfectionist who was aca-
demically oriented and achieved well at school, whereas Jai
was more engaged in music; he liked to compose songs and
to play them on the keyboard. The medical consultations
leading up to the diagnosis of FND and referral to our team
had been complicated, involving numerous specialists and
teams, each with their own frameworks for investigation
and assessment.
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Presentation
Six weeks prior to presentation to our hospital, Jai suddenly
developed left-sided neck pain while getting up from the
lawn. On standing, he found that his neck had flexed and
twisted to the left side. After two weeks of treatment by the
family doctor—one week of analgesics and a second week
of analgesics and physiotherapy—Jai’s pain and posture had
not improved. He was admitted to his local hospital under
the orthopedic team. In the hospital Jai had a computerized
tomography (CT) scan of his cervical spine. The results of
the scan were difficult to interpret because Jai had not been
able to straighten his neck. A subluxation (displacement of
bones) of the spine could not be ruled out. Treatment in-
cluded an opioid analgesic (oxycodone) and neck traction
(see Figure 1, Panel A) which gave Jai some relief from the
pain. During the weeklong admission, Jai developed weak-
ness in the legs.

At discharge, Jai and his parents were told that all test re-
sults had been normal and that the neck would eventually
correct itself. No explanation was given for the weakness in
the legs. Mrs. P reported that she had found the interaction
with the orthopedic team uncomfortable and distressing.
She felt that theywere communicating to her that Jai had been
wasting their precious time. The discharge plan was for Jai to
continue analgesia, diazepam, and the neck brace (Miami J
collar) for six weeks.

Although Jai could notwalk andwas in awheelchair when
he was discharged, no hospital assistance was provided to
help Mrs. P with the task of moving Jai to and into the car.
Jai ended up falling just outside the car while attempting to
transfer from thewheelchair to the car. In the car he experienced
*In the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders,
the expression functional neurological symptom disorder has replaced conversion
disorder.1
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Figure 1. Panel A. Jai treated with traction under an orthopedic team. Panel B. Jai sitting in the wheelchair wearing the Miami J neck collar with his body and
neck twisted over the wheelchair hand rests. Panel C. Functional physiotherapy: learning to do stairs toward the latter part of the treatment process.
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significant pain, could not sit upright, and, with intermittent
neck spasms on the left involving the left sternocleidomas-
toid muscle and part of the left trapezius muscle, became
extremely distressed.

Once home, Jai’s physical condition continued to deterio-
rate. Despite the neck brace, Jai was unable to keep the head
in midline, and his body also began to twist to the left (in the
same direction as his neck). The intermittent spasms on the
left side of Jai’s neck became more frequent and more intense.
These spasms were worse when the collar was removed,
when Jai tried to sit straight, and when he moved his shoul-
der. During these spasm episodes, Jai would go white,
shake in pain, and grit his teeth. Although he had initially
been able to walk short distances in the house with support
from his mother, he began to drag his left leg more and
more, and began to experience difficulties in coordinating
his legs when walking.

By week 5 of his illness (one week prior to presentation to
our team), Jai resisted anyone touching his collar, and he
avoided any movement to his torso and shoulders because
the resulting neck spasms were exceedingly painful. His body
flexedmore andmore to the left, and eventually he dangled in
a C-shape over the edge of the wheelchair, making it diffi-
cult for anyone to maneuver the wheelchair through door-
ways without Jai hitting his head (see Figure 1, Panel B). It
became increasingly difficult for him to walk because the
flexion of his body had worsened and because the move-
ment exacerbated the neck spasms and associated pain.
He ended up lying in his bed—in a curved position—for
most of the day. As Jai’s physical well-being deteriorated,
it became more and more difficult for the family to manage
his daily needs without a commode chair and a support
chair in shower. Even during sleep, Jai’s body retained the
flexed position; he slept in a C-shape. And because of the
360 www.harvardreviewofpsychiatry.org
pain and recurring spasms, he slept for maximum of four
hours a night. In week 5 of Jai’s illness, a rheumatologist
(who was also a family friend) referred Jai to a pediatric
rheumatologist at our tertiary care hospital for further
medical evaluation.

At our hospital, Jai was assessed and evaluated by seven
different medical teams (see Appendix 1), and he hadmultiple
other investigations (see Appendix 2). Because of Jai’s bent
position, the medical teams found the scans—two CT scans
and one CTangiography—difficult to interpret. Among the
varied medical hypotheses that needed clarification were
the following: possible subluxation and fracture of the cer-
vical spine; arthritis of the spine causing possible subluxa-
tion; and possible calcification/injury in the vertebral artery,
causing dissection. But all of these diagnoses were ruled
out by studies using magnetic resonance imaging and angi-
ography (under general anesthesia to enable Jai’s body to
relax and straighten, resulting in more accurate interpreta-
tions of the images). At this point Jai was evaluated by two
neurologists; except for the fixed neck dystonia, Jai’s neu-
rological examination was normal (see Appendix 3). What
was noteworthy, however, was that Jai’s trunk muscula-
ture revealed no increased tone—no torsional dystonia.
The neurologists hypothesized that the C-shape of Jai’s
trunk reflected a pain-related reflex response that occurred
alongside the dystonia in his neck and that was actually
part of the dystonia presentation. The neurologist’s diagno-
sis was FND, including fixed functional dystonia of the
neck and functional motor loss and loss of coordination
in the legs (see Text Box 1 for information about functional
dystonia). Although chronic pain is technically a separate
diagnostic category—a comorbid diagnosis—fixed dysto-
nia of sudden onset is often accompanied by pain. Other
types of dystonia tend not to be painful.5
Volume 27 • Number 6 • November/December 2019



Text Box 1
Functional Dystonia

Functional neurological disorders (FNDs) are among the
most common causes of neurological disability and have
an incidence of 4–12 per 100,000 population per year
and a prevalence of 50 per 100,000 population based on
a community registry.2 Dystonia is a movement disorder
characterized by sustained or intermittent muscle contractions
causing abnormal movements, postures, or both. Functional
dystonia, part of the spectrum of FND, is relatively
uncommon in the adolescent population. The functional
dystonia manifests in paroxysms or as a fixed, persistent
muscle contraction that sets the body part in a fixed
posture. In contrast to the other functional neurological
presentations, the diagnosis of functional dystonia can be
especially challenging because of the lack of clinical features
(e.g., entrainment of tremor) that distinguish functional
from organic dystonias. Sudden onset and the presence of
pain are common in functional fixed dystonia and rare in
organic dystonia with the exception of cervical dystonia.
The key diagnostic findings include the following: sudden
onset of dystonia, with the dystonia fixed at onset; presence
of pain; and variable resistance to passive manipulation.3
Functional dystonia is usually very disabling and is one of
the hardest functional symptoms to treat. One study with
children and adults (n = 35) showed improvement in less
than a fourth of patients, remission only in 6%, and a
worsening of symptoms in a third.4 There is very little liter-
ature about treatment. Key recommendations include the
following: effectively communicating the diagnosis; using
a multidisciplinary treatment approach involving psycho-
logical interventions and physical rehabilitation; and setting
the primary goals as reestablishing movement as soon as
possible and effectively controlling pain. A delay between
the symptoms onset and treatment is associated with poor
outcomes.

Twisted in Pain
Assessment with the Whole Family
The family assessment involved all members of the immediate
family—Mrs. P, Mr. P, and Jai’s brother Kumar—and a mul-
tidisciplinary consultation-liaison team (comprising a child
psychiatrist, clinical psychologist, and medical resident). Be-
cause the medical investigations had been completed only a
few days earlier, Jai’s parents communicated their sense of
relief that the various medical diagnoses had been excluded.
They also told the team, however, that the diagnosis of FND
was difficult to accept because Jai came from a good, solid
family whose members had experienced, as far as they knew,
no significant stressors or traumas. Their sense of being puz-
zled was acknowledged, and the family and team agreed to
proceed with the usual assessment by the psychological med-
icine team. The interview process used in the initial assess-
ment is summarized in Kozlowka and colleagues (2013).6
†Gabapentin has been shown to helpwith opioidwithdrawal in chronic pain.17 An
agreement to discontinue opioids is a precondition of entering our Mind-Body
Program.
Developmental History
Jai’s developmental history, as it emerged from the family as-
sessment, was remarkable for the following:
Harvard Review of Psychiatry
−Anxiety, including separation anxiety, was evident as early
as Jai’s second year of life.

− Dyslexia, diagnosed in fifth grade, resulted in un-
even academic performance and significant bullying
at school.

− In sixth grade Jai was diagnosed with irritable bowel
syndrome, a functional gut disorder.

− In seventh grade Jai became what he described as a “de
facto counselor” for school friends who confided in
him about self-harm and suicidal intent.

− Jai had told his parents nothing about any of the stressful
events at school, though the parents noted that they had
observed his stress increase over the years.

Jai’s full developmental history and the case formulation
as it emerged from Jai’s story are presented in Appendix 4.

Therapeutic Contract
We offered Jai a three-week admission into the Mind-Body
Program, the time available prior to the upcoming, two-week
break for school holidays, with the option of a readmission
thereafter. For further details of the therapeutic contract, see
Appendix 5.7–14

Jai’s parents were made aware that of all FND symptoms,
functional dystonia was the most difficult to treat. As a specialist
group, the mind-body team has had 15 years’ clinical experience
treating children with dystonia (see Table 1). The team’s experi-
ence has beenmixed: 11of 13 children (85%)had recovered after
one month to six years of treatment. One of 13 children con-
tinued to suffer from recurring episodes of dystonia in the
right arm during the eight-year follow-up period. One of
13 had fixed dystonia in both feet and ongoing astasia-
abasia and stocking distribution sensory loss—with some
improvement in the severity of the dystonia and the degree
of leg incoordination.

The team involved in Jai’s care included a child psychiatrist,
two clinical psychologists, two residents, a physiotherapist, an
occupational therapist, nursing staff on the adolescent
medicine ward, and school staff in the adolescent classroom
in the hospital school.

The Mind-Body Program
In this sectionwe provide a brief outline of the key therapeutic
interventions that made up Jai’s treatment program within
the Mind-Body Program’s rehabilitation framework.

PAIN MANAGEMENT: WITHDRAWAL OF OPIATES Following a consult
with the pain team, we added pregabalin to Jai’s medication
regimen to help with chronic pain and opiate withdrawal.†

Although Jai reported a reduction in pain with pregabalin,
www.harvardreviewofpsychiatry.org 361



Table 1

Outcomes of the 13 Patients Treated by the Mind-Body Team for Functional Dystonia in the Previous 15 Years

Patient Age at onset
(in years)

Sex Dystonia
duration

Site of dystonia Outcome after the treatment

1 7 F 7 months Fluctuating painful dystonia
(inversion) of right foot

Chronic pain in right foot

Oppositional defiant disorder

Unresolved grief reaction
(loss of attachment figure)

Resolved after a 2-week mind-body
admission

2 10 F 1 month Fluctuating non-painful dystonia
(inversion) of both feet

Resolved after a 2-week mind-body
admission

3 10 F 8 months Fixed inverted right foot

Chronic pain both feet

Separation anxiety

Resolved after two 2-week mind-body
admission

4 11 F 9 months Fixed dystonia of right foot

Chronic regional pain syndrome

Resolved after outpatient mind-body
program lasting approximately 8 months

5 11 F 15 months Fixed painful dystonia of left foot
in the context of chronic regional
pain syndrome

Anxiety manifesting as angry
outbursts

Resolved after 9 months of treatment involving
three phases: (1) a 3-month mind-body
admission, (2) a 2-month phase of shorter
mind-body admissions and reintegration into
home school and home, and (3) a 4-month
phase involving weekly outpatient
physiotherapy and weekly follow-up with
psychological medicine8

6 12 F 4 months Chronic pain in both knees

Painful dystonia of right foot

Resolved after a 2-week mind-body admission
followed by the treatment plan being
implemented at home

7 13 F 4 years Fixed non-painful dystonia of both feet
and all toes

Astasia-abasia

Sensory loss in both legs from
the hip down

Postural orthostatic tachycardia
syndrome

Persisting and unchanged despite both
inpatient mind-body admissions and ongoing
outpatient treatment

8 14 F 6 years Intermittent episodes of painful
jaw dystonia

Ehlers-Danlos syndrome

Generalized anxiety disorder

Resolved

In addition to serial mind-body admissions, the
patient was treated with botulinum toxin for
5 years; painful jaw dystonia events recurred
every 3 months, at the point that the botox
wore off

At 19.5 years of age, she was trialed on
trihexyphenidyl 6 mg, and the painful jaw
dystonia events eventually ceased to occur

At 23 years of age, the patient has weaned
herself off trihexyphenidyl, and she is now
dystonia free15

9 14 F 18 months Fixed non-painful dystonia of
right hand

Bilateral leg weakness

Mixed anxiety and depression

Resolved

Treatment involved two 3-week mind-body
admissions and 6 months of weekly
outpatient psychotherapy and physical
therapy (mix of physiotherapy
and dance studio)

Khachane et al.
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Table 1

Continued

Patient Age at onset
(in years)

Sex Dystonia
duration

Site of dystonia Outcome after the treatment

Combined psychological/physical work in
the community (e.g., dancing) continued
for until symptom resolution (at 18 months)

Psychotherapy and pharmacotherapy for
anxiety are ongoing at 5 years

10 14 F 1 year Fixed non-painful dystonia of toes
of left foot

Fluctuating dystonia in left foot, head,
neck, and shoulders

NES followed by periods of bilateral
leg paralysis

Mixed anxiety and depression

Resolved after 3-week mind-body admission
followed by occasional presentations to
emergency department for NES, with weekly
individual therapy and family therapy every
third week for 1 year, and then referral for
ongoing individual therapy (2 more years)

11 14 F 3 years Fixed non-painful dystonia of
right thumb

Resolved with mind-body interventions
implemented by the local team after a
consultation with the mind-body team

12 15 F 13 months Fixed non-painful dystonia of right foot

Chronic pain in the right knee

NES

PTSD

Resolved after two consecutive, 3-week
mind-body admissions, 4 months of weekly
outpatient therapy (both individual and
family sessions), and 9 months of telephone
follow-up during which the patient was
transitioned to another therapist16

13 16 F 8 years Intermittent painful dystonia of right arm

Chronic pain in right arm

Major depression

Chronic pain in the right arm was ongoing

Intermittent dystonia in the right arm continued
to recur intermittently (8-year follow-up period)

Treated with mind-body admission

Further individual and family work were
recommended but were not followed through6

NES, non-epileptic seizure; PTSD, posttraumatic stress disorder.

Twisted in Pain
managing his pain after full withdrawal of oxycodone pre-
sented a challenge because Jai’s level of pain rendered him
unable to participate in physiotherapy sessions and affected
his sleep. For details concerning the continued use of oxyco-
done (through week 14 of the admission), see sections below
on sleep interventions and physiotherapy. The pregabalin
was itself discontinued once Jai had returned full time to
school, a year after the onset of his illness.
ONGOING NURSING INTERVENTIONS The ongoing nursing inter-
ventions are described in Appendix 6.
REGULATING SLEEP As previously mentioned, Jai had difficulties
falling asleep when he was admitted to the Mind-Body Pro-
gram. He would fall asleep between midnight and 2 a.m.,
and then wake up three or four hours later because of pain
resulting from his neck spasms. Unable to manage the pain
in his twisted position in bed, he would request nurses to
transfer him back to his wheelchair. Jai’s sleep difficulties
Harvard Review of Psychiatry
were also complicated, as was gradually disclosed over a pe-
riod of weeks, by a severe depression. The components of
sleep intervention, which took three months to implement
fully, were as follows:

– Sleep hygiene. Jai and the team established a regular
bedtime/waking schedule, including a ban on using elec-
tronics in late evening. The schedule was displayed on
each day’s timetable.

– Pharmacotherapy. Jai was very keen to try any medica-
tion that could help him with his sleep. Melatonin (in-
creased from 3 mg to 6 mg to 9 mg) helped somewhat
with sleep initiation. Next, clonidine was added to help
decrease arousal at bedtime and to help Jai to fall asleep
by 11 p.m. Next, because Jai continued to wake with
pain and to remain awake in the early hours of the morn-
ing, quetiapine was added (starting at 25 mg and gradu-
ally increasing up to 75mg) to helpmanage arousal, sleep
quality, and duration of sleep, and to reduce pain-related
agitation in the early morning hours.18 With all these
www.harvardreviewofpsychiatry.org 363
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36
interventions combined, Jai’s sleep normalized (week 3
of the program and week 9 of his illness), and his capac-
ity to participate in the physiotherapy and occupational
therapy program increased.

– Hypnosis. A self-hypnosis intervention was added to
the nighttime sleep routine. Using it helped Jai get to
sleep and to fall back to sleep if he woke in the middle
of the night (for more on hypnosis, see later subsec-
tion on hypnosis).
TRIAL OF BOTULINUM TOXIN Following a consult with the reha-
bilitation team, botulinum toxin was trialed. The administra-
tion of botulinum toxin improved Jai’s capacity to engage in
physiotherapy but had no impact on his fixed dystonia. For
full description of this intervention, see Appendix 7.
AROUSAL Children and adolescents with FND typically
present in a state of increased arousal and motor activa-
tion.19 Jai’s activated body state was evidenced by a
chronic increase in respiratory rate (typically 20–24 breaths
per minute in therapy sessions). Slow breathing—which
Jai initially found very difficult—was introduced and con-
tinued. A range of other mind-body strategies—progressive
muscle relaxation and imagery strategies—were intro-
duced to help Jai work on decreasing his arousal and to
manage pain. Jai had some difficulty utilizing scripted im-
agery but found that imagery based on music and positive
memories of music was helpful and could assist with
pain management.

DEPRESSION By the third hospital week, Jai became more open
about his mental state and, in particular, his thoughts of self-
harm. Especially at first, however, any efforts to probe further
led Jai to immediately shut down.

At home during the two-week holiday break, Jai fell into a
depressive funk‡ punctuated by intense, debilitating panic at-
tacks in response to virtually any demand placed upon him.
Throughout this period, Jai’s mother and often Jai himself
were in regular contact with the treatment team, mostly in
an effort to stabilize the situation until Jai could return for
treatment after the holiday.

Over the course of Jai’s second hospital stay, which lasted
almost four more months, he became increasingly forthcom-
ing in discussions of his mental state. At baseline, he felt
deeply ashamed not only of his thoughts of self-harm (which
he had mentioned prior to the holiday break) but of his long-
standing low mood and intermittent suicidal ideation. To ad-
dress his ongoing severe depression, we changed the quetiapine
to the sedating antidepressant mirtazapine (starting at 7.5 mg
erriam-Webster’s online dictionary defines funk (noun, sense 1) as “a state of
ralyzing fear” or as “a depressed state of mind”—which, together, capture Jai’s
ntal state over the vacation period. See https://www.merriam-webster.com/dic-
nary/funk.
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and gradually increased to 22.5 mg). Despite significant sleep
disruption during this change in medications, Jai’s sleep even-
tually settled again (at the 22.5 mg dose), and his mood began
to improve.
PSYCHOLOGICAL INTERVENTION FOR DEPRESSION AND ANXIETY Jai’s
growing capacity to disclose the extent and severity of his de-
pression, including suicidal ideation and compulsions to self-
harm, broadened over time to include discussions of his very
long-standing anxiety, including (more recently) his severe
panic attacks. This act of talking about depression and anxiety,
as well as the implementation of a safety plan, was therapeutic
in and of itself. With time, and a lot of psychoeducation, Jai’s
sense of shame resolved, and he was able to talk about his
symptoms in a more matter-of-fact way. With his therapist§

he went on to explore and establish alternative ways to cope
with stress, pain, panic attacks, thoughts of self-harm, and pe-
riods of wakefulness at night.

To manage Jai’s compulsions to self-harm, distress-
tolerance strategies were introduced (e.g., holding ice in hand),
as were other sensory strategies (e.g., listening to music) and
distraction techniques. Jai was able to utilize these strategies
well; thoughts pertaining to self-harming ceased. He also dem-
onstrated an increased ability to communicate when he was
distressed—initially with the treating team, but increasingly
also with his parents. He began to compose music and used
his keyboard to play the music andmanage periods of distress.

Psychoeducation regarding panic attacks and avoidance
helped Jai accept the graded exposure therapy (in particular,
having Jai go outside, which had been a trigger for panic at-
tacks) that was introduced into his schedule. Cognitive-
behavioral strategies enabled him to challenge unhelpful
thoughts during exposure tasks. Jai was also encouraged
to “ride the wave” if he found himself in a panic attack,
and to accept that he would not always be able to recognize
the early warning signs of his panic attacks and to intervene
in time. With continued exposure to triggering situations,
Jai’s panic attacks and anxiety reduced. Throughout his ad-
mission, however, managing panic attacks continued (by
design) to be a challenge, for we added new challenges to
his schedule on a weekly basis (e.g., car transfer practice
prior to discharge).

In psychology sessions Jai explored his tendency to
catastrophize and get stuck in an “I can’t do it” mind-set.
As time went on, Jai showed an increased capacity for self-
reflection and was able to openly discuss how his thinking
patterns sometimes led him to feel “stuck” in terms of func-
tional gains—contributing, in turn, to his depression, anxiety,
and low motivation. In sessions with the occupational thera-
pist and physiotherapist, Jai was able to implement, with
§One of the clinical psychologists took on the role of Jai’s primary therapist,
whereas the other implemented the hypnosis intervention across the various com-
ponents of the program.
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Twisted in Pain
prompting, cognitive strategies to challenge his counterpro-
ductive thinking patterns, but he continued to experience dif-
ficulty doing so independently.

HYPNOSIS We routinely use hypnosis in our Mind-Body Pro-
gram. Hypnosis is a top-down regulation strategy that some
children are able to use to help in managing physiological
arousal, pain, and anxiety.20–23 In Jai’s case, the hypnothera-
pist quickly realized that Jai could readily enter a trance state.
Hypnosis was therefore introduced into all of Jai’s physical
sessions—physiotherapy and occupational therapy—to man-
age his pain and dystonia during those interventions.

Jai would go into trance at the beginning of each physical
session. Suggestions were made about Jai being able to expe-
rience a state of deep relaxation; about disconnecting fromhis
pain; about the flexibility of his body to move like a reed in
the wind or like a tree; and so on. While Jai was in trance,
the physiotherapist or occupational therapist would talk to
Jai and implement that day’s intervention (see below). Jai
was able to use the hypnosis to disconnect from his pain
and to allow the therapists to reposition his neck and body
into a straighter position.

A key challenge of using hypnosis was the process of com-
ing out of trance. Despite strong, repeated hypnotic sugges-
tions about staying calm, when Jai came out of trance—and
when he became aware of his body being in a more upright
position—he would perceive this upright position to be
twisted and abnormal, and he would panic. In other words,
Jai’s brain was processing the C-shape position as straight
and the straight position as twisted. Typically, in the early
phase of the treatment program, each physical session conse-
quently ended in panic, and usually a full-blown panic attack.
Later on, as Jai got used to the discrepancy of what the mirror
showed (Jai sitting more straight) and what his brain per-
ceived (Jai as twisted), he began to panic less.With time he be-
gan to work on attaining the new position on his own
throughout the day.

Jai found the hypnosis less effective when he did it himself
(self-hypnosis). At bedtime, using a hypnosis script that his
hypnotherapist had recorded on her smartphone and then
transferred over to his computer, Jai worked on putting him-
self in a trance state; this enabled the nursing staff to help Jai
position himself in a straighter shape. Over time, Jai was able
to establish and maintain a less curled C-shape, then an
L-shape, and finally a straight sleep position throughout
the night.

PHYSIOTHERAPY, OCCUPATIONAL THERAPY, AND HYPNOSIS Physio-
therapy, occupational therapy, and hypnosis need to be
considered together because the three therapists closely
collaborated to enable physical therapy sessions. In the first
three weeks of the physiotherapy intervention—with no oxy-
codone available for the pain—Jai could not participate in the
sessions at all; movement triggered muscle spasms accompa-
nied by unbearable pain. Given the lack of progress, he was
Harvard Review of Psychiatry
allowed to take oxycodone before physiotherapy sessions,
which then enabled him and the therapist to make some small
advances such as practicing transfers from wheelchair to bed,
practicing standing with the assistance of a forearm frame,
and practicing collar-free time, which was necessary for man-
aging pressure sores on the back of Jai’s neck. It was not until
hypnosis was used to manage Jai’s pain, however, that the
physical work—the physiotherapy—began in earnest. The
key components of this intervention included, in order of im-
plementation: weaning of the collar; strengthening exercises;
improving functional positions (better sitting position, better
sleeping position); gait reeducation; using aids (walking frame,
toilet support, shower support chair, walking sticks) for func-
tional independence; and exercise and skill-based training that
used games and hydrotherapy to improve mobility and safety,
prevent secondary complications, and facilitate independence.

Under hypnosis, Jai was able to disconnect from his pain,
to attain a state of pleasant deep relaxation, and to visualize
his body as bendable and flexible. In this state he allowed the
therapist to work on repositioning him in his wheelchair—bit
by bit, over time—into an upright posture. The occupational
therapist gradually introduced a sideboard, supported by two
pillows and a wedge, to help Jai sit upright. Eventually, Jai
was able to start self-adjusting his position himself and to in-
dependently insert his postural supports. And as noted in the
above subsection on hypnosis, he was, over time and with
hypnosis, eventually able to main a straight sleep position
on his own through the night. With the help of hypnosis, Jai
was also able to transition progressively to increased use of
a soft collar instead of the hard Miami J collar, and finally,
he was able to keep his neck in a reasonable position without
any collar. Three-and-a-half months into the hospital stay—
week 20 of his illness—Jai was able to maintain his position
without postural supports and was transitioned into a dy-
namic, self-propelled, manual wheelchair.

Toward the end of his admission, Jai’s goals were entirely
focused on his daily-living skills, and his mother became part
of the team supporting him. The occupational therapist—
working closely with the physiotherapist and hypnotherapist—
took on a prominent role at this stage. Examples of the
challenges facing Jai include the following:

− In order to go home, Jai needed to be able to travel by car.
But at first, the mere idea of getting into a car would
trigger a panic attack, and his body and neck would be-
gin to twist painfully. It actually took a month or more
of practice for Jai to get into a car andmaintain a position
that was considered safe.

− He needed to be able to walk up a flight of stairs (see
Figure 1, Panel C).

− He did his land-based physiotherapy outside in order to
practice walking on rough ground.

− He practiced his toileting and showering independently
so that he could continue to implement such daily-
living skills at home.
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Figure 2. Jai, just recovered from his illness, poses for a photo with the two
pediatric residents who were part of the mind-body team that worked with
him during his illness.

**The case history was prepared by Yogesh Khachane, Kasia Kozlowska, Blanche
Savage, Georgia McClure, Gretel Butler, Nicola Gray, Andrea Worth, and
Samantha Mihailovich.
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Jai initially experiencedmounting pressure in these prepara-
tions to return home, but the hypnotherapist continued to have
an important role in helping him manage these new tasks. The
management of Jai’s fatigue was also a challenge because he
found the preparations for home to be exhausting, as was the
management of his anxiety and mounting fear (and the
family’s fear) about what would happen when he went home.

HOSPITAL SCHOOL INTERVENTION The hospital school interven-
tion is described in Appendix 8.

FAMILY INTERVENTION For details of the family intervention, see
Appendix 9.4

DISCHARGE When a discharge date was proposed, Jai experi-
enced an increase in anxiety—including a renewed need to
wear his Miami J neck collar, even though he had not been
using a collar for many weeks. Jai was able to use his psychol-
ogy sessions to understand that the hospital had become his
“safe place”; he was acutely worried about adjusting to being
at home again. Jai’s worries were acknowledged, and he was
able toworkwith the team to implement limitations and rules
that would come into play in the home setting; he would, as a
consequence, be able to adjust to those projected new con-
straints in advance of going home. As an example, Jai noted
that parental restrictions on screen time would make going
home difficult, and he came up with a plan of how limits that
approximated home could be implemented in hospital. Dur-
ing this time of increased anxiety, his progress in physical
therapy became patchy: although he continued tomake prog-
ress with car transfers, his progress with mobilizing on the
frame and crutches stalled.

In the last days of his admission, Jai was in a positive frame
of mind.With his psychologist he had formulated some future-
oriented plans with regard to visiting the hospital when he was
well, including walking into the hospital independently, chal-
lenging his physiotherapist to basketball, and taking the occu-
pational therapist for a drive once he got his driver’s license.

At discharge Jai was able to shower himself and use the
commode chair; he needed assistance, however, with transfer-
ring from the wheelchair to the bathroom, with preparing the
bath, and with drying himself. He was able to sit in a car for
up to 40 min prior to discharge.

POST-DISCHARGE PROGRESS On discharge (week 30 of Jai’s ill-
ness), Jai was referred to local health services—a child and ad-
olescent mental health team and physiotherapy—to continue
the multidisciplinary intervention that had begun in the hos-
pital setting. A few weeks after discharge (week 34 of Jai’s ill-
ness), in a telephone call with the team, Jai reported that the
local physiotherapist was not pushing him enough. The team
suggested that Jai had all the physiotherapy experience he
needed and that he could push himself to make progress with
his walking and with getting himself out of the wheelchair.
Five weeks following discharge (week 35 of Jai’s illness), Jai
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stood upright independently, without any support. His body
felt “weird” and “different,” and he felt some panic. In a phone
conversation the team reminded Jai that when he had begun to
sit up straight, his brain had also tricked him then; it had per-
ceived the C-shape as being straight and the straight position
as twisted. The team also reminded Jai that it had taken six
weeks to adjust to the change. The team suggested that he slow
down his attempts to walk. We suggested that on standing up,
he use the grounding imagery of a tree and that he take time
to feel his feet on the floor, to help his brain readjust to the
new straight standing position (see Figure 2). Within a week
(week 36 of Jai’s illness), Jai was walking independently.

Jai’s regaining his physical function did not deter the fam-
ily from following through on the various psychological and
physical interventions that had been started in the hospital
setting. Jai joined a gym, where he continued his fitness pro-
gram with the help of an exercise physiologist and a personal
trainer; he continued with psychology sessions for managing
his anxiety and now resolved depression; and the family pur-
sued ongoing work with a family therapist.**
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QUESTIONS TO THE CONSULTANTS

− What are the primary components of treatment for pa-
tients with functional dystonia and related functional
neurological symptoms?

−What is the role of hypnosis in the treatment of FND and
comorbid chronic pain?

−What role does stress play is the underlying neurobiol-
ogy of FND and comorbid anxiety, depression, and
pain symptoms?

David L. Perez, MD, MMSc
This case history is an excellent example of the utility of a
biopsychosocial formulation and the use of evidence-based,
patient-centered treatments for managing FND. Further-
more, while there are similarities in the management of
adult- and adolescent-onset functional dystonia,24 pediat-
ric and adolescent FND offers some distinct treatment
challenges, including the need to use age-appropriate treatment
strategies and strong consideration of interpersonal dynamics
involving the patient, parents, siblings, extended family mem-
bers, friends, and school environment.

The first and potentially most important step in treating
FND is to deliver the diagnosis.25,26 If done correctly, this
can aid acceptance of the diagnosis and enhance a patient’s
confidence in the treatment plan; less optimal diagnostic dis-
cussions may leave the patient and family confused and won-
dering whether the clinical team is not adequately hearing
their concerns. When presenting the diagnosis of FND to pa-
tients, emphasis should be given to naming the condition
(functional dystonia, a FND subtype) and to communicating
that it is real, common, and treatable. It can be discussed with
the patient and family that the condition is diagnosed based
on the physical examination signs and clinical history (in
this case, abrupt onset, fixed posturing, and concurrent
onset of pain).27 The opportunity should be given to patients
and families to ask questions, and educational material
can be provided, including free information from websites
such as www.neurosymptoms.org or www.fndhope.org.
It is also generally important to highlight that the provider
does not feel that the patient is feigning his or her symp-
toms. Caution should be taken to avoid giving patients
the explicit message that symptoms are all “emotional or
stress related,” and it should be emphasized that links be-
tween affective symptoms, psychosocial stress, and func-
tional neurological symptoms, while important, are often
nuanced and indirect.

Once a patient and the immediate family are receptive to
the diagnosis, the core components of treatment for func-
tional dystonia and related functional motor symptoms
include physical interventions (e.g., physical therapy, oc-
cupational therapy),28–30 psychological interventions (in-
cluding a component of cognitive-behavioral therapy
[CBT] to explore the interactions between functional neu-
rological symptoms, thoughts, behaviors, emotions, and
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psychosocial factors),31,32 and management of comorbid
psychiatric and somatic (e.g., pain, fatigue) symptoms
that may have prognostic implications.33–35 While the
above components are core aspects of treatment, the iden-
tification of patient-specific predisposing vulnerabilities,
acute precipitants, and perpetuating factors should be elu-
cidated to help individualize treatments with these factors
in mind.36 In this case, predisposing vulnerabilities included
early-life separation anxiety, dyslexia with academic difficul-
ties, bullying at school, tendency to not verbalize stress and
affective symptoms to supports, and the concurrent presence
of another functional somatic disorder (irritable bowel syn-
drome). In the presented case, dystonia and pain symptoms
occurred abruptly and spontaneously, though in the literature
a minor physical injury has sometimes been described as pre-
cipitating onset of some FND presentations.37 Several perpet-
uating factors were elucidated in the case history, including
comorbid pain with opiate use, a severe depression with in-
somnia that was not initially disclosed, catastrophizing,
health anxiety, and altered bodily perceptions that have been
described in the literature.38

Themind-body treatment program detailed in this case is a
good example of using evidence-based practices with an indi-
vidualized treatment component tailored to the specifics of
the case. The patient’s prominent pain, depression, anxiety,
insomnia, poor distress tolerance, negative rumination, and
abnormal movements are all considered in the context of an
interdisciplinary neuropsychiatric perspective. While the evi-
dence of psychotherapy for FND is strongest for CBT and
CBT-informed approaches,39,40 emerging evidence suggests
that hypnosis may also be a therapeutic modality to consider
in some patients.41 The challenges around discharge plan-
ning, including anticipatory anxiety and fluctuations in symp-
tom severity, are also detailed well in this case description.
Overall, it is important to note that treatment paradigms for
FND, particularly patients with pediatric FND, are very
much in evolution and understudied.42,43 Large-scale pro-
spective studies across neurology, psychiatry, and allied disci-
plines are needed to further investigate and identify the
optimal evidence-based treatments for patients with func-
tional dystonia and related motor FND.

Helene Helgeland, MF, PhD
The case of Jai is an excellent example of how hypnosis is in-
tegrated in multidisciplinary, integrative treatment of an ad-
olescent with severe FND intertwined with symptoms of
pain, physiological arousal, anxiety, and sleep difficulties.
In research and the clinic, it is now understood that FND
and chronic pain are best conceptualized as resulting from
a complex, reciprocal interaction of biopsychosocial factors
and that the treatment must be multidisciplinary and tai-
lored to the individual patient.20,44 Most likely, the total
effect of such treatment programs has a greater effect than
the just the additive effects of the separate treatment
components alone.45
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An increasing evidence base supports the efficacy and
safety of clinical hypnosis in acute, chronic, and procedural
pain, depression, anxiety, irritable bowel syndrome, and
sleep problems.46–51 Clinical hypnosis may also enhance
the efficacy of other therapeutic approaches.45,52,53 As part
of an integrative intervention for chronic pain, the value of
hypnosis is well documented in adults, and the research
evidence for efficacy of pediatric pain management is in-
creasing.45 Audio recordings of hypnotherapy sessions for
self-exercise purposes have also been shown to be helpful
as a tool to help young patients with functional abdominal
pain practice at home.54,55

In the case presented here, the close, interdisciplinary team-
work is a prerequisite for treatment success. In a safe environ-
ment surrounded by collaborating, caring clinicians who
share the same understanding and use a positive, purposeful
language to stimulate mastery, motivation for change, and
the expectation of a positive outcome, Jai is willing to engage
in hypnosis and self-regulatory processes, which eventually
calm him down and reduce his pain and anxiety. Under these
circumstances and in hypnosis, he is susceptible to the benefi-
cial suggestions from the therapist. This helps him to let go of
his inner expectation and beliefs that it is only by holding his
truncus in a fixed, twisted position that he can avoid pain and
deterioration. He is subsequently able to engage in physio-
therapy and occupational therapy that help him to normalize
hismovement patterns and to regain his capacity for the activities
of daily living.

Hypnotherapy is a relational process that uses “hypnosis
in the treatment of a medical or psychological disorder or
concern.”56 The case presentation underscores that clinical
hypnosis is not just an instrumental procedure but is one
that integrates the knowledge and skills of hypnosis into
clinical practice with a goal of enhanced patient coping,
control, and symptom reduction.57,58 The treatment of
Jai illustrates not only that clinical hypnosis is applicable
to different symptoms but that it is potentially beneficial
in managing other tasks and problems. For example, be-
fore discharge from the hospital, Jai uses his skills in prac-
ticing new tasks (traveling by car, walking on the ground,
toileting) together with the therapist. To complement and
reinforce the therapy and to promote skills in self-hypnosis,
the treatment of Jai also includes audio recordings of hyp-
notherapy sessions for self-exercises at bedtime. Finally,
but no less important, hypnosis is a ongoing skill set for
the patient; people can and do continue to practice self-
hypnosis, once learned.59

In one of several existing definitions, hypnosis is defined as
a spontaneously or induced “state of consciousness involving
focused attention and reduced peripheral awareness charac-
terized by an enhanced capacity for response to sugges-
tion.”56 The suggestions—what you communicate verbally
and nonverbally to the patient in hypnosis—are central in
hypnotic communication and represent an invitation or a
proposal to the patient to experience themselves and the
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world differently; the process may lead to changes in patient’s
sensations, perceptions, emotions, thoughts, and behavior.52,53,60

A person who is able to respond to hypnotic suggestion is of-
ten denoted as highly hypnotizable.52,56 To enhance the per-
son’s susceptibility for suggestions (hypnotic responding),
the therapist can help the patient to enter hypnosis by using
specific suggestion techniques—inductions—such as eye fixa-
tion, progressive muscle relaxation, or guided imagery.52

Research on clinical hypnosis is rapidly evolving, and the
understanding of hypnosis and above-mentioned concepts
are likewise evolving.52,61 Much remains to be elucidated.
For example, it remains unclearwhether suggestions, to be effec-
tive, require induction and a hypnotic state.52,61 Researchers
have reported a strong correlation between people’s responses
to suggestion both in- and outside hypnosis.61,62 Moreover, it
is possible that the effect of induction on hypnotic responding
may be due to enhanced patient motivation and expectancies.61

The healing effect of beneficial clinical communication ap-
plying basic principles of hypnosis is gaining attention.53,57

Many patients have a narrowed focus of attention when they
walk into the doctor’s office, are admitted to the hospital, are
in pain, are about to start a painful procedure or treatment, or
are receiving crucial information about their scary symp-
toms.57,58 What the doctor or therapist says and does in the
clinical encounter can thus have a substantial impact on pa-
tients’ beliefs, evaluation of threats, experience of control,
and behavior.53,57

In an elegant investigation, Benedetti and colleagues63

showed that the meaning of pain was changed from negative
to positive in healthy subjects through positive verbal infor-
mation (suggestions) about a forthcoming painful proce-
dure.63 The only difference in the research setup between
the two groups of subjects was the use of positive versus neg-
ative verbal information. The researchers concluded that,
“when the meaning of the pain experience is changed from
negative to positive through (positive) verbal suggestions,
the opioid and cannabinoid systems are co-activated and
these, in turn, increase pain tolerance.”62

The exact mechanisms behind the phenomena of hypnosis
and suggestibility are still unclear, and little is known about
causality.23,52,64 Hypnosis and suggestions are found to
change the function of specific brain networks.52 An individ-
ual’s response to hypnosis is highly complex, however, and
seems to be best explained by the combined effect of biologi-
cal, psychological, and social factors (i.e., certain neurophys-
iological characteristics in the brain, expectancies, trait
hypnotizability, motivation, absorptive capacity, rapport,
and context).23 An interesting scoping review from 2015
concludes that “different factors may contribute more or
less to outcomes in different subsets of individuals or for
different conditions.”23

The treatment of Jai illustrates the value of integrative,
multidisciplinary, and individualized treatment for this young
boy with a severe, complex combination of symptoms and
comprehensive functional disability. The use of hypnosis
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seems to be an independent therapeutic factor itself and a cat-
alyst for the effect of other treatment modalities. It is to be
hoped that this case presentation will inspire clinicians to
learn more about clinical hypnosis and implement the skills
in their clinical practice.

George P. Chrousos, MD, ScD
This is a fascinating case of an adolescent boy with debilitating
functional dystonia of the neck, a subtype of functional neurolog-
ical symptom disorder (FND) associated with medically unex-
plained neurological symptoms. Skeletal muscle dystonia is due
to aberrant, simultaneous activation of agonist-antagonistmuscle
groups, resulting in spasm and, possibly, pain. This is a top-down
problem starting from the motor areas of the brain, which regu-
late muscle tone and coordinate the proper function of skeletal
muscles. FND can vary from mildly symptomatic to a severely
symptomatic, evendebilitating disease, as observed in this patient.

It is interesting that in the patient’s family there is history
of anxiety and that in his early childhood the patient had sig-
nificant separation anxiety. These point toward an in-
creased genetic/epigenetic background vulnerability to stress
in the patient.65,66

The presenting complaint was neck dystonia. Initial evalua-
tion produced no “organic” etiologic explanation. Gradually,
however, the patient’s clinical presentation worsened, with
development of non-symmetric, one-sided muscle weakness,
significantly disturbed body image, impaired sleep (mainly in-
somnia), anxiety, phobias, panic attacks, depression, and self-
harm and suicidal ideation.

The treatment of the patient was lege artis and quite
protracted. The process of healing included mind-body
methods, including hypnosis and CBT, symptomatic pharma-
cotherapy, and sleep hygiene therapy. The end result was satis-
factory. But the question remains: what was happening in the
patient’s brain leading to the development of medically unex-
plained neurological symptoms, and how did healing work?

Recently, it has become apparent that the so-called medi-
cally unexplained symptoms, which actually bring many pa-
tients to primary care physicians, are quite common in
children, adolescents, and adults.67,68 Medically unexplained
symptoms include anxiety and depressive symptomatology,
fatigue, and various pains (such as abdominal pain, head-
aches, cervical and low back pain), as well as dizziness, nau-
sea, and so on. These symptoms were, until recently, called
“nonspecific” and “functional,” but they are neither. Now
we know that medically unexplained symptoms are actually
peripheral manifestations of two very significant survival sys-
tems of our organism—the stress and the immune systems.
Chronic activation of these systems leads, respectively, to the
so-called stress syndrome and sickness syndrome,whichmay in-
clude all the abovemanifestations. Indeed, adults withmedically
unexplained symptoms have elevated stress and inflammation
biomarkers that are well correlated with chronic effects in body
composition, indicative of chronic stress and inflammation—
that is, increased adiposity and osteosarcopenia.67
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Acute, repeated, and chronic stress are associatedwith bio-
chemical changes in the brain and periphery of the human
body that may result in acute or chronic pathology effected
primarily via the classic stress and inflammatory media-
tors.65,66 Thus, there are acute pathologic processes, such as
episodes of asthma, urticaria, eczema, or psychosis, that
may be triggered by acute stress, as well as chronic pathologic
processes that may be triggered and sustained by repeated or
chronic stress. These include anxiety and depressive symptom-
atology, fatigue, pain, insomnia, obesity, insulin resistance,
metabolic syndrome, hypertension, cardiovascular disease,
and generally all the so-called chronic noncommunicable dis-
eases that plague modern societies.

In both acute and chronic stress, corticotropin-releasing
hormone, vasopressin, α-melanocyte-stimulating hormone
(α-MSH), ß-endorphin, and norepinephrine are elevated in
the brain, while ACTH, cortisol, norepinephrine, and epineph-
rine are elevated in the periphery. Corticotropin-releasing hor-
mone is also secreted by peripheral postganglionic nerves that
innervate and actively degranulate mast cells, while norepi-
nephrine and epinephrine increase systemic interleukin-6
(IL-6) secretion via ß-adrenergic stimulation. IL-6 is an inflam-
matory cytokine, which is elevated in response to any type of
stress, including that caused by psychosocial stressors, and
which causes fatigue and somnolence, as well as other mani-
festations of the sickness syndrome, including social with-
drawal. Substance P, secreted in painful states, α-MSH, and
ß-endorphin have a suppressive effect on the hypothalamic-
pituitary-adrenal (HPA)–axis component of the stress system,
while neuropeptide Y (NPY), co-secreted with catecholamines,
has a suppressive effect on its locus coeruleus/norepinephrine
component. Interestingly, most adults with a chronic pain or
fatigue disorder have low activity of their HPA axis—which
might have been the case in the patient.

Why would the brain cause and sustain a painful symp-
tom, such as that of muscle dystonia, that would stimulate
the stress response? Possible non–mutually exclusive explana-
tions involve the relief of anxiety and depressive symptom-
atology through regression to an early stage of life with
dependence on adults, redirection of brain pathways away
from those associated with psychic pain, and the effects of
α-MSH, ß-endorphin, substance P, and neuropeptide Y on
the stress system. Alterations in brain connectivity detected
by functional MRI might have provided explanations for this
patient’s fascinating clinical presentation and response to
standard-of-care treatment.

The therapeutic approach that was followed to manage
and “cure” the debilitating muscle dystonia, along with the
rest of the symptoms and signs of this patient, is the one rec-
ommended. One wonders, though, whether more drastic ap-
proaches to alter this kind of profound brain dysfunction
might have been tried, including the use of electric shock or
intravenous ketamine, as employed in severe depression, after
which a “rebooting” of the brain might reestablish a healthy
brain homeostasis.
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APPENDIX 1. Teams Involved with Jai’s Evaluation and Ca
– Pediatric Rheumatology
– Orthopedics
– Neurology
– Pain team
– Neurosurgery
– Rehabilitation Medicine
– Adolescent Medicine
– Psychological Medicine
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(All investigations normal except as indicated by bold type)
Blood investigations

– Full blood count
– Erythrocyte sedimentation rate
– C-reactive protein
– Serum electrolytes
– Calcium/magnesium/phosphate
– Renal and liver function tests
– Iron studies, vitamin B12, and folate
– 25-hydroxy cholesterol
– ANA
– HLA B27
– Rheumatoid factor

Imaging
– Cervical spine X-ray: Suboptimal visualization due
to torticollis and overlapping chin

– Cervical spine CT: No significant subluxation/
dislocation and no significant soft tissue abnormal-
ity. The left lamina of C1 has a sclerotic border (in
the region of the left vertebral artery) suggestive of
a possible healed fracture (subsequently this was
understood to be a calcification). This appearance
was suggestive of a subacute or chronic process, but
the appearance could also reflect calcification in a
chronic vertebral artery dissection

– CT Angiogram: Focal short segment mural calcifi-
cation of V3 segment of the left vertebral artery at
the level of C1, associated luminal narrowing al-
though there was contrast opacification beyond this
point with mild post-stenotic dilatation. The ap-
pearance was in keeping with a previous injury of
the left vertebral artery at the level of C1

– MRI spine: Normal appearance of the cervical spinal
cord, vertebral bodies, and musculature. There was
no evidence of vertebral artery stenosis; in particular,
the left vertebral artery at C1 appeared to be of
normal caliber

– MRI brain: Normal

Electrophysiological studies
– ECG: Normal

APPENDIX 2. Summary of Medical Investigations
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Cranial nerve examination
– Intact visual field
– Pupils equal and bilaterally symmetrical reacting
to light

– Free range of eye movements, with no nystagmus
– Symmetrical face movements
– Symmetrical rise of the palate, midline tongue
protrusion

– Shoulder elevation: right side, full range; left side,
spasm and elevated in resting position

Tone
– Normal tone in bilateral upper limbs and lower limbs
– Tone assessment difficult in neck muscles due to
pain and spasm

– Normal tone in trunk muscles (on palpation)
– No evidence of dystonia in facial muscles

Power
– Shoulder adduction full bilaterally 5/5
– Elbow flexion and extension full bilaterally 5/5
– Wrist dorsiflexion and flexion full bilaterally 5/5
– Finger flexion and extension full bilaterally 5/5
– Hip flexion and extension bilaterally 5/5
– Knee flexion and extension bilaterally 5/5
– Ankle plantar flexion and dorsiflexion bilaterally 5/5

Reflexes
– Triceps jerks 2+ bilaterally
– Biceps jerks 2+ bilaterally
– Knee jerks 2+ bilaterally
– Ankle jerks 2+ bilaterally, no clonus
– Abdominal reflex: normal and symmetrical
– Plantar reflex: down going bilaterally

Sensations: sensation to crude touch – normal over all
dermatomes

Cerebellar signs
– Finger to nose testing normal bilaterally with no in-
tention tremor or past pointing

– No dys-diadochokinesia
– Heel to shin test normal

Gait: Unable to walk due to pain, position, and reported
leg weakness

APPENDIX 3. Neurology Examination
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As in the case of many parents whose children have been diagnosed with FND, Jai’s parents came to the initial interview
somewhat puzzled. From their perspective, neither Jai nor the family had experienced the stress or trauma that are
commonly understood as underlying functional somatic symptoms. The approach we use in the Mindy-Body Program
for addressing this situation is to tell the family that we understand their puzzlement but that it needs to be put temporarily
on hold while we take a careful development history to see what emerges. The following is Jai’s developmental history at it
was disclosed by this process. As intended, this process enabled Jai and his parents to accept the diagnosis and also mobilized
their engagement in the treatment program.

DEVELOPMENTAL HISTORY

The early part of Jai’s developmental history was provided by his parents, with Jai and his brother becoming more and
more vocal about their recollection of events as the timeline covered events that they could remember.

Jai was born at term as a result of a planned pregnancy that was complicated by intrauterine growth restriction. His
birth weight was 1.8 kg. Jai spent four weeks in a special care nursery to establish feeding and for weight gain. Jai met all his
developmental milestones appropriately. He had always been a fussy eater, liking only bland foods and preferring to eat
foods that he knew. Anxiety—in particular, separation anxiety—emerged in the second year of life and continued to be
a recurring problem throughout Jai’s development. In the preschool years, Jai had daily difficulties with separating from
his mother to attend preschool, and it took him hours to settle each day. In kindergarten, Jai’s difficulties with
separation anxiety continued, and he found the kindergarten work stressful and challenging. Throughout this time Jai
also used thumb sucking to regulate, a behavior that continued well into primary school.

In primary school, difficulties with sleep became a problem. Jai slept well when sleeping with his mother, but he found it
difficult to sleep on his own. During this period, Jai’s struggles with learning continued, and he reported that he had had to push
himself to get out of bed in the morning and go to school. Despite this, he had good friends and enjoyed the social aspects of
school. InYear 5, Jaiwas finally diagnosedwith dyslexia.He then received some special provisions thatmade learning a little easier.

When the interview got to Year 6 (a year that Jai repeated in school), Jai took over the telling of the story. He talked
about the significant bullying that he had faced in relation to his learning difficulties. He said that he had not told his
parents about the bullying because he had not wanted to worry them. He said that on one occasion he had punched a
bully in the face and that this intervention had helped to reduce the bullying. Jai denied low mood during that time,
though he said that he had been stressed throughout the year.

Jai’s parents listened attentively to his story and were deeply touched by it. Mrs. P confirmed that she had not known
about the bullying. She reported, however, that she had noticed that Jai had appeared more stressed. In particular, he had
additional difficulties in sleeping and, in the morning, increased anxiety about eating. She recounted how at the end of Year
6, Jai’s anxiety had become so severe that he had resisted getting out of the car at the school gatemost days, and thatMrs. P
had had to seek assistance from teachers to get him into the school playground.

Jai agreed with his mother’s account of the story. He shared memories of his mother feeding him food that he had not
wanted to eat because he had been worried about vomiting it up or having diarrhea at school. He described how he had
suffered from nausea, abdominal pain, and periods of having increased frequency and loose motions. These symptoms
had led to a comprehensive medical workup, which was clear, and Jai had been given a diagnosis of irritable bowel
syndrome, a functional gut disorder. Kumar, Jai’s brother, remembered how anxious Jai had been to eat as little as
possible before school so the other students did not find out that he had problems with his bowels.

Mr. P said that during Year 6, he had become concerned about Jai’s “demotivation”—his withdrawal from friends,
negative thinking, and becoming what the father termed a “glass half-empty person.” He said that Jai had also began to
withdraw from him and the family, and to sit in front of the TVor computer in preference to engaging with the family.
Jai disagreed with some of his father’s concerns and said that he has always managed to maintain a good friendship
group at school. Kumar thought that having an older brother who was academically minded was in itself a stress for Jai.
Jai said that his difficulties with stress in school had continued into Year 7, when he described himself as a “de facto
counselor” for school friends who confided in him about self-harm and suicidal intent. He described the emotional burden
that this role had created in the following ways: “a lot to worry about”; “a lot on my plate”; and “the stress got to 10/10.”
Once again, he had not shared his predicaments with his parents and had struggled through the year unsupported.
While Jai said that he had managed the stress “pretty well,” he also said that the stress had affected his gut by
exacerbating symptoms of nausea, vomiting, and loose stools. He reported that, although his anxiety about going to
school had improved, he began to feel tired in the morning, finding it difficult to get up. Jai was also keen to share

APPENDIX 4. Family Assessment Interview
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another stressor that had occurred in Year 7. He said that his math teacher had publicly shamed him—in front of his class
—about his forgetfulness. Around this time, Jai started to listen to rappers who rap about suicide.

Jai presented to our team when he was 14 years of age and in Year 8.

THE CASE FORMULATION THAT EMERGED FROM THE DEVELOPMENTAL STORY

The family assessment session was, in essence, the unfolding of Jai’s story of cumulative stress. As the story emerged, Jai talked
more and more, and his brother Kumar added detail to some of Jai’s memories. By the end of the story, both his parents had
tears in their eyes, and they felt distressed that they had not known what difficulties their son had been going through. What
was also clear to everyone was that Jai’s difficulties had presented in layers—childhood anxiety, autonomic dysregulation
involving the gut, a probable depression that had not been picked up and treated, and nowFND—each layer adding to the next.

Khachane et al.
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APPENDIX 5. Therapeutic Contract
Because fixed dystonia is very difficult to treat, we offered Jai a three-week admission into theMind-Body Program (which
was the time available prior to the upcoming two-week school holiday break), with the option of a readmission after the
school holidays. Our therapeutic program is structured in a particular way,7,8 and Jai and his family agreed to the
program’s rules. The program includes a daily structured timetable—daily physiotherapy, daily psychological therapy,
and daily attendance at hospital school—and family visiting hours in the evening and weekend. There is also an option
of overnight leave one evening during the weekend to facilitate generalization of skills learned in the program to the
home setting. Because Jai was a picky eater and because our hospital menu is limited, we agreed that Mrs. P would
come in every morning with a smoothie, to make sure that Jai’s food intake remained healthy. Likewise, she could bring
in meals at other times of day to minimize intake of the hospital food.

The first therapeutic goal that was agreed upfront—and that was discussed before admission into the Mind-Body
Program—was that opioid (oxycodone) and benzodiazepine (diazepam) medications would be withdrawn as soon as
possible. This goal was based on the fact that long-term opioid use is known to potentiate chronic pain,9,10 and that
the benzodiazepines had not been helpful, were addictive, and were not a treatment of choice for Jai’s long-standing
anxiety. We told the family that we would obtain a consult with the pain team to help with the medication
withdrawal, and that we would most likely use some pregabalin, a gabapentinoid drug commonly used for pain
relief in neuropathic pain and fibromyalgia.*

The second agreed therapeutic goal was to start the treatment interventionwith a sleep intervention—trialing a variety
of strategies to stabilize Jai’s circadian cycle, so that he got more than four hours of sleep a night. From our clinical
experience of over a decade, we as a team had learned that it was difficult to make any therapeutic gains if we failed to
regulate the child’s sleep. While regulation of sleep has been our first intervention for many years, the important role of
sleep has now also been raised in the FND literature,11 and an emerging literature suggests that disturbed sleep leads to
increased pain sensitivity.12 From our own assessment it was clear that Jai’s disturbed sleep fed into his pain cycle—and
contributed to his fatigue and anxiety—and that the pain, in turn, made it difficult for him to engage in any
physiotherapy and in activities of daily living. In addition, we emphasized that by regulating sleep we were also enabling
the restorative properties of sleep to be reinitiated, thereby improving the likelihood of Jai getting well.13,14

In a separate meeting with Jai’s parents, we communicated the difficulty of treating functional dystonia. We wanted
them to know that functional dystonia is one of the most difficult FND symptoms to treat. At the same time we
highlighted many of the good treatment outcomes obtained in the past ten years by the team (see Table 1). In this
context, both the team and the family would need to maintain hope even if the treatment process was very difficult.
Because of the challenges in treating Jai and his severe degree of pain and functional impairment, his inpatient treatment
took place over a six-month period. This time frame is well outside the typical two-week admission that is sufficient to
begin the healing process for most children.

*Gabapentinoids (gabapentin and pregabalin) are GABA analogues that act on the
gabapentin receptor.
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Jai’s nursing care requirements were resource intensive because of his significant functional impairment. Daily nursing
interventions included helping Jai with activities of daily living: toileting, showering, transferring from bed to
wheelchair, and so on. For example, initially Jai had to use bed pans and bottles for his toileting needs, but as he
progressed, with the help of nursing staff, he could be transferred to toilet seat. As another example, nursing staff took
over showering duty—negotiating timing and helping with transfer—which took place every second day once Jai was
sufficiently mobile. Jai had been avoiding showers because of his fear of pain secondary to taking off the neck brace. Jai
saw the collar as a safety object and continued to wear it even after it had broken and was no longer providing any
actual support. When Jai developed pre-pressure sores at the points of contact—so that he needed second day dressings
and adequate air time—the nursing staff provided him with ice to hold in his hand and music to listen to, while the skin
on his neck had the required air time.

During the times that Jai’s moodwas low, the nursing staff regularly checked his mood and compliance with the safety
plan. They also helpedwith implementing sleep hygienemeasures (see sleep section inmain text) andwith positioning Jai in
a more normal position in bed when he went into self-hypnosis. The nursing staff implemented incidental physiotherapy in
ward: prompting Jai about the position of his feet on the footplate of the wheelchair; supervising and assisting Jai when he
first started to mobilize in his room (initially Jai needed two assistants to help himmobilize out of the bed); and supervising
Jai as he walked to hospital school (initially on a forearm frame and later with crutches).

Throughout the six months that Jai was in hospital, the nursing staff motivated Jai with their jokes, while at the same
timemaintaining a firm andmatter-of-fact therapuetic frame, thereby ensuring that what needed to be done was done. The
nursing staff also worked closely with Jai’s mother, who was the parent who spent the most time at the hospital.

APPENDIX 6. Nursing Interventions
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It was very difficult to make significant gains in physiotherapy in the first three weeks of the Mind-Body Program because
any neck movement (including taking off the neck brace) would result in painful neck spasms (see physiotherapy section in
main text). Jai would blanch in pain, shake, grit his teeth, and wait for the episode to subside. He resisted any movement to
avoid another spasm. Because of this impasse, the team consulted with a rehabilitation team specialist—who had
expertise in the use of botulinum toxin in other types of dystonia—and it was decided to trial of botulinum toxin in the
left neck muscles (left sternocleidomastoid and upper fibers of left trapezius). The hope was that the botulinum toxin
would function as a “circuit breaker,” with the intended benefit of progressing with physiotherapy. This intervention
proved to be an important contribution to treatment because it decreased both the frequency of Jai’s debilitating neck
spasms and the pain associated with them. In conjunction with the daily use of an opiate prior to his physiotherapy
sessions, the administration of botulinum toxin enabled Jai to make tangible gains in those sessions, which had
previously been impossible. Unfortunately, however, the botulinum toxin had no impact on the fixed dystonia of Jai’s
neck—and accompanying baseline pain—or with the C-shape of his body. At the three-month mark, when botulinum
toxin could have been re-administered, Jai was making progress, and further botulinum toxin was not indicated.

APPENDIX 7. Administration of Botulinum Toxin
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Jai attended hospital school daily and was able to
maintain the regular attendance at the hospital school
despite significant pain and fatigue. Even in the C-shape
position, he was able to use a laptop at school. As his
function improved, so did Jai’s ability to engage in
schoolwork. He became a very positive influence in the
dynamics of the classroom. In particular, he became a
source of encouragement to other children who were
suffering and disabled from other types of functional
disorders.

APPENDIX 8. The Hospital School Intervention
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APPENDIX 9. The Family Intervention
The family intervention involved three overlapping components. First, the family attended weekly family meetings with the
therapists from the mind-body team—psychiatrist, psychologists, pediatric resident, and other team members as needed—
where progress was reviewed and treatment goals for the next week were set. A key function of these meetings was to
contain the family’s anxiety regarding Jai’s prognosis. While the parental anxiety about progress and prognosis was
valid—the outcome literature about functional dystonia is not promising4 (see Text Box 1)—the anxiety also had the
potential to overwhelm the treatment team consisting of the family and clinicians. In this context, the psychiatrist who
ran the family sessions maintained a mindful focus on the here and now, what each member of the team had to focus on
and deliver— including the management of his or her own anxiety—in the next week’s program. Concerns that went
beyond this time frame were explicitly put aside, to be dealt with in the future. This stance allowed the team—Jai, his
family, and the clinical team—to remain focused, hopeful, united, and working collaboratively on shared goals.

The second family interventionwas implemented by a different family therapist and took place alongside the program.
It involved three family sessions and two individual sessions with Jai’s mother. The key issues addressed included an
exploration by the family as to how family dynamics may have contributed to Jai’s presentation and what needed to
change to maximize the probability of a good outcome when Jai returned home. Each family member articulated his or
her perception of how each had contributed to Jai’s presentation. Themes that the family explored together included the
following: fear of conflict causing upset and strong emotions; rigid adherence to time and schedules; and inconsistency
in the parental team in managing some of Jai’s behaviors. In addition, Jai and Mrs. P were able to identify their close
relationship and the positive and negative effects that the relationship had on how they responded to each other’s
emotional discomfort. Time was also spent in strengthening the parenting team. This intervention included recognition
of the individual strengths that each parent had to offer, and the impact of Jai’s FND diagnosis and treatment process
on the marital couple.

The third family intervention involved Mrs. P attending a parenting program called “Tuning into Teens.” Mrs. P
found this especially helpful with regard to limit setting and goal setting.
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