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Introduction

Functional neurological disorder (FND) is a complex
diagnosis defined as the presence of myriad neurologic
signs or symptoms that are inconsistent with recognized
neurologic or medical diseases.1 Presentations involve
hypoactive states (such as paresis or blindness) or hy-
peractive states (such as tremors/jerks and psychogenic
nonepileptic seizures [PNES]). Patients with FND are
encountered commonly in clinical practice; their symp-
toms can be disabling, and the condition is challenging
to manage.2 Many psychological theories have been
invoked to explain the etiology of FND, none more
prominent than Sigmund Freud’s model of “hysteria”
that focused on the repression of painful/traumatic ex-
periences and “conversion” into physical symptoms.3

More contemporary neuropsychiatric approaches
to FND have moved away from psychodynamically-
based frameworks because many patients with FND
disavow a relationship with psychological factors and
clinicians raise concerns that an undue emphasis on
such factors can be counterproductive with regard to
management.4 Recent neuroimaging and neurophysio-
logical studies suggest that patients with FND have
disrupted brain networks that result in abnormal
function of regions associated with their symptom-
atology (e.g., motor planning areas for functional
movement disorders).5 However, despite these ad-
vances, the overall pathophysiology of FND remains
uncertain. In addition, trauma and adverse childhood
experiences are risk factors for FND; however, many
potential predisposing and precipitation factors exist,
and evidence that implicates their specific role in the
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pathogenesis of FND is controversial and remains a
source of ongoing debate.6,7 Similarly, comorbid psy-
chological diagnoses such as post-traumatic stress dis-
order (PTSD), anxiety, and depression are commonly
reported in those with FND, but their relationship to
the development of FND has not been well estab-
lished.1 Finally, the potential substitution of a psycho-
logical symptom for a neurological symptom in the
context of psychiatric treatment has also been poorly
understood. The existence and nature of “symptom
substitution” has been a source of ongoing debate by
psychodynamic and behavioral theorists; although its
importance as a concept has been fading from theo-
retical discourse and lacks empirical evidence.8

Here, we present a case of a 62-year-old man with
FND whose functional neurological symptoms devel-
oped in the context of PTSD treatment.

Case Vignette

Mr. T, a 62-year-old shipping worker with a long-
standing history of PTSD, reported that at the age of
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19 years, he was sexually assaulted during his military
training. Since that episode, he endorsed symptoms of
PTSD (most notably flashbacks, hypervigilance, and
avoidance of any military-related stimuli). He also
developed depression, anxiety, and an alcohol-use dis-
order (now in remission). Throughout his adulthood, he
avoided talking about his trauma and never received
treatment for his PTSD. Nine months before the cur-
rent assessment, his PTSD symptoms were triggered by
a visit to a naval base. This prompted him to seek
treatment. After entering an intensive psychotherapy/
cognitive-behavioral treatment program, his PTSD
symptoms quickly began to diminish. However, a few
months later (in parallel to profound ongoing
improvement in his PTSD), he developed FND and
was admitted to a hospital for acute-onset right-sided
weakness and difficulty in speaking. He was evaluated
by the neurology team for the possibility of a stroke,
and notes from their assessment indicated findings
consistent with functional weakness (e.g., positive
Hoover’s sign, “give-way” weakness, and weakness that
improved with distraction).1 Extensive investigations
were conducted (including a magnetic resonance
imaging scan of his brain), which failed to show evi-
dence of a new infarct or another relevant neurological
disease. His neurological symptoms resolved sponta-
neously within 24 hours. However, similar subsequent
functional attacks followed.

When Mr. T was assessed in the outpatient
neuropsychiatry clinic several months later, his episodes
had changed; they now involved bilateral weakness of
his arms and legs, as well as involuntary eye closures
(i.e., being unable to open his eyes despite being fully
awake/cognitively intact). These episodes lasted
approximately 15–30 minutes and occurred 3–6 times
per day. Since their onset, these attacks steadily
worsened in severity and frequency. He was unable to
identify a clear trigger; however, he noted that minutes
before each episode, he had a vague feeling that they
were about to occur. No neurologic or systemic
symptoms occurred outside of the attacks; nevertheless,
he reported new episodes of nonspecific frontal head-
aches and worsening of chronic low back and right leg
pain at other times. Overall, his FND was disabling,
and it adversely affected his quality of life.

Mr. T’s initial management focused on psycho-
education and counseling regarding the diagnosis of
FND. We followed a stepwise explanatory approach
that has been described in detail by Stone in 2009.1 This
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was accompanied by continuation of cognitive-
behavioral treatment/psychotherapy (now geared
toward FND in addition to pre-existing psychiatric
comorbidities), pharmacological treatment of his pain
(with gabapentin and nortriptyline), and physical
therapy. After several months of this treatment
regimen, his attacks of functional weakness improved
(in frequency and severity); however, his chronic pain
and headaches persisted. Mr. T’s PTSD symptoms
remain remitted. Finally, it is important to note that all
of Mr. T’s psychotherapy sessions were conducted by
an external community provider. Thus, valuable and
relevant information regarding specific details of these
sessions is unfortunately not known.

Discussion

FND lies at the interface between neurology and psy-
chiatry and is arguably one of the most complex and
poorly understood disorders in medicine. Over the past
decade, new insights into the disorder’s pathophysi-
ology5 have been gleaned from a growing body of
functional neuroimaging studies (with both task-based9

and resting-state10 designs). Despite their diverse
methodologies and specific FND subpopulations stud-
ied, several brain regions have been highlighted
repeatedly, most notably, frontolimbic regions (such as
the insula, amygdala, and anterior cingulate cortex)
and the right temporal-parietal junction. The potential
role that psychological factors (e.g., adverse childhood
experiences, trauma) may have in creating dysfunc-
tional networks has only recently been explored. One
recent functional magnetic resonance imaging study
assessed the recall of stressful life events in those with
FND; it revealed abnormal activity in regions involved
in emotion, memory control, and symptom-related
motor planning/agency.11 The authors suggested that
their findings provided preliminary evidence that neural
processing and recall of adverse events might be asso-
ciated with physical symptoms in FND.

Another question raised by our case involves
determining the circumstances surrounding the timing
and onset of symptoms in those with FND because
research on this topic is limited. The most compre-
hensive attempt to identify factors related to symptom
onset was made on 107 patients with functional weak-
ness in the United Kingdom.12 They reported that
symptom onset was often acute and possibly
Psychosomatics -:-, - 2019
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precipitated by myriad events (e.g., physical injury,
pain, migraines, fatigue, general anesthesia), and not
just by psychologically-salient triggers (e.g., panic at-
tacks). Theoretical models have suggested that such
precipitants may activate an existing FND “scaffold”
superimposed on short-term and long-term predispos-
ing factors.13

It has been more than a century since the seminal
work by Briquet14 (1859; Clinical and Therapeutic
Treatise on Hysteria) and Breuer and Freud15 (1895;
Studies on Hysteria) established the association between
psychological stress and the onset of functional neuro-
logic symptoms. Since then, a range of predisposing and
precipitating factors, such as stressful live events and
maltreatment, have been deemed crucial to the devel-
opment of FND.16 However, the evidence supporting
this belief has been limited by poor study designs and
insufficient qualitative syntheses. Nonetheless, a recent
quantitative meta-analysis by Ludwig et al.6 looked to
overcome prior methodological limitations by examining
the role of childhood and adult stressful life events and
maltreatment on the development of broad functional
neurologic phenotypes.6 Ludwig showed that the fre-
quency of childhood and adult stressful life events and
maltreatment was increased in those with FNDs
compared with controls, that these events preceded the
onset of symptoms (odds ratio, 2.8), and that emotional
neglect (cases, 49%; controls, 20%; odds ratio, 5.6) was
more common than was the previously emphasized role
of sexual (cases, 24%; controls, 10%; odds ratio,
3.3) or physical abuse (cases, 30%; controls, 12%; odds
ratio, 3.9).6

Not only doPTSDandFNDshare predisposing and
precipitating factors but also they are often comorbid.17

Early FND structural neuroimaging studies have iden-
tified cortical atrophy in the dorsal anterior cingulate
cortex18 and increased cortical thickness in the insula,19

whereas functional neuroimaging studies have revealed
increased insular and anterior cingulate cortex activity
during motor tasks20 and increased cingulate gyrus
activation during affectively valanced face processing.21

Additionally, a brain voxel-based morphological study
of patients with FND found that women (not in mixed
gender analysis) have reduced insular volume with
functional symptoms and childhood abuse, and this
relationship was explained by the magnitude of reported
childhood abuse.22 These findings converge on
stress-related neuroplasticity and may help explain the
pathophysiology of functional neurologic symptoms.
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Patients with FND often experience a wide range
of symptoms, and episodes can occur in virtually any
setting. As a result, patients with FND may present to
and be treated in urgent care or emergency room set-
tings, outpatient primary care or family care clinics,
neurology or psychiatry clinics, or in the perioperative
or peripartum settings.23 For many, the first point of
care for those with PNES or FND symptoms that
mimic acute stroke may be (appropriately) the emer-
gency department.24 However, once a diagnosis of
PNES or other FND is made, they may be instructed to
follow up with their primary care physician, or with a
neurologist, neurology subspecialist, neuropsychiatrist,
or psychiatrist. Alternatively, they may be discharged
without engaging in a thorough discussion of the
diagnosis or follow-up plan and may go on to receive
fractured care from multiple providers in different lo-
cations.25 One of the difficulties faced by this patient
population is finding a “medical home” with a multi-
disciplinary team (comprised of psychiatry, neurology,
physical/occupational therapy, and psychotherapy) that
is typically necessary to provide effective treatment.26

The prognosis of FND is variable but is generally
considered to be poor with symptoms that persist or
worsen in roughly half of those with motor symp-
toms.27 Many of the prognostic studies on FND come
from the PNES literature; one long-term follow-up
study reported that more than 70% of patients
had ongoing PNES events four years after their
diagnosis.28

The importance of timely and comprehensive
management of PTSD and FND is clear. However, one
concern associated with behavioral therapy for neuro-
psychiatric disorders has been the potential for
“symptom substitution,” that is, treatment focused on
one symptom in a cluster of related symptoms or
responses is likely to affect those other related re-
sponses.29 As was the case with our patient, Mr. T, the
concern for symptom substitution was based on the
belief that behavioral therapy did not adequately
address the pathophysiologic underpinnings (psycho-
dynamics of symptom formation underlying a behavior
or symptom) and that treatment that targeted a
behavior may have increased other symptoms linked
with the underlying disorder. Studies of symptom sub-
stitution have been limited by several definitional
challenges, including the ability to differentiate between
the emergence of new symptoms associated with treat-
ment, rather than expected symptom fluctuation or
www.psychosomaticsjournal.org 3
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progression of the disorder.8,29 Another issue has been
the identification of a temporal relationship that links
the therapeutic intervention with reduction in one
symptom and emergence of a new, related symptom.
Interestingly, a 2013 study of comprehensive behavioral
intervention for tics found no evidence of tic substitu-
tion or tic worsening with comprehensive behavioral
intervention for tics treatment and instead found that
fluctuations in tic severity was within the range ex-
pected for the disorder.30 Previous work investigating
symptom substitution in patient populations with
FND has been very limited. One study looked to
evaluate whether in patients whose PNES symptoms
resolve, these symptoms get substituted for other
medically unexplained symptoms.31 Their findings did
not support this hypothesis but did reveal high
comorbidity of PNES with other medically unexplained
symptoms.31 To our knowledge, no studies have
examined symptom substitution in the context of PTSD
treatment to FND. However, we speculate that mal-
adaptive plasticity and abnormal functional connec-
tivity associated with chronic PTSD (e.g., in amygdala
and frontolimbic networks),32,33 when treated with
behavioral strategies, could lead to changes in these
networks34 which potentially unmask FND symptoms.
This model is theoretical and underscores the need
for further studies to empirically evaluate such
4 www.psychosomaticsjournal.org
mechanisms. Finally, in our case (Mr. T), it remains
unclear whether the emergence of FND after appar-
ently successful psychiatric treatment of PTSD was
part of the natural history of his trauma and long-
standing PTSD (possibly exacerbated by therapy
bringing traumatic memories to the forefront) or, as
was suggested by the temporal sequence between
engaging in intensive psychotherapy/cognitive-
behavioral treatment, an improvement in his symp-
toms of PTSD, and new-onset FND, a case of symptom
substitution. Although helpful strategies have been
established, the evaluation and management of FND
remains a clinical challenge.4 Future research is also
needed to assess the potential value of preventative
approaches to reduce the risk of FND development in
the patient population with PTSD.
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