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Abstract

Psychogenic movement disorders (PMD) and other conversion disorders (CD) with apparent
neurological signs (neurologic CD) plague patients and perplex physicians. Due to a lack of
objective evidence of underlying brain lesions, CD were largely abandoned by neurologists and
remained poorly understood psychiatric diagnoses throughout most of the 20t century. Modern
neuroscience now supports increasingly comprehensive biological models for these complex
disorders, definitively establishing their place in both neurology and psychiatry. Indeed although it
is often clinically useful to distinguish a movement disorder as either “organic” or “psychogenic,”
this dichotomy is difficult to defend scientifically. Here we describe the neuroimaging and
neurophysiologic evidence for dysfunctional neural networks in PMD, explain the diagnostic
potential of clinical neurophysiologic testing, discuss the promising if increasingly complex role
of neuropsychiatric genetics, and review current treatment strategies.
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Introduction

Leading the establishment of modern neurology in 19t century Paris, Jean-Martin Charcot
emphasized a neuroanatomic basis for les névroses hystériques(1, 2). This proposed etiology
suffered from a lack of objective evidence in an era pre-dating clinical neurophysiology or
neuroimaging and soon fell out of favor; however, his opinion that underlying functional
lesions followed from traumatic events contributed to influential psychodynamic models of
CD(1, 2). As the notion of a causative psychological stressor gained acceptance, CD became
the purview of psychiatry and remained the subject of much theoretical discussion, if limited
investigation, throughout most of the 20t century(1, 2).
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While neurologic diagnosis has improved significantly, patients with PMD remain common
and poorly understood. It has been reported that PMD represent 3% of diagnoses in
movement disorder clinics and up to 20% in more specialized clinics(3). PMD affects
women more than men and can occur at any age, although it tends to be more prevalent in
young adults than children or the elderly(4). Patients can present with any type of
involuntary movement, the common forms being tremor, dystonia, myoclonus, gait, and
parkinsonism, and the phenomena are often mixed and atypical(1). The notion that a
movement cannot be psychogenic if it cannot be produced volitionally (e.g., by medical
professionals evaluating the patient) is false: PMD are manifestations of dysfunctional motor
control networks that can sometimes produce bizarre movements that cannot be mimicked.
Evolving nomenclature ranging from abandoned ancient perceptions about the wandering
uterus (hysteria) to clinical phenomenology (dynamic or functional) to suspected
psychological mechanism (conversion or dissociation) to presumed cause (psychogenic or
medically unexplained) complicates discussion with patients and among medical
professionals. Due to response to psychotherapy and common psychiatric co-morbidities,
psychological dysfunction is believed to underlie PMD pathogenesis, and “PMD” is the
currently prevailing term in neurology literature. Although one study showed that patients
prefer the descriptive term “functional,”(5) most reject or are reluctant to accept this
diagnosis or recommended treatment(3). The differential diagnosis of PMD includes
factitious disorder and malingering, in which abnormal movements are produced
voluntarily; however, such cases are rare.

Neurologic diagnostic criteria for PMD emphasize using positive clinical findings such as
inconsistency and distractibility(6, 7). They specifically avoid the diagnosis-of-exclusion
approach, although advise that PMD and other neurologic diagnoses may co-exist, and do
not require identification of a preceding life event. Unfortunately, psychiatric diagnostic
criteria for CD do require identification of an antecedent stressor, which is often not made in
the neurologist’s office(8). Thus, psychiatrists may not recognize the diagnosis or know how
to approach patients referred with PMD(9). Even when the diagnosis is both established and
accepted, treatment is commonly unsuccessful. It is not surprising that patients frequently
end up moving from doctor to doctor, seeking answers we are challenged to provide,
hindering recovery, and increasing cost(3).

Modern neuroscience now supports Charcot’s prescient teaching, and leading models of
PMD and CD describe a shift from purely psychodynamic toward neurobiological
mechanisms(10-12). The neurology community has demonstrated renewed interest in
understanding and treating PMD and other CD(4, 13, 14), and the psychiatry community is
confronting the necessary challenge of re-defining CD for the fifth version of the Diagnostic
and Statistical Manual of Mental Disorders(15-17).

Neuroimaging

Neuroimaging research is at the forefront of establishing neurobiological models for PMD
and other neurologic CD, such as psychogenic non-epileptic seizure (PNES), which are
thought to share common pathogenic mechanisms. Magnetic resonance imaging (MRI),
positron emission tomography (PET), and single photon emission computed tomography
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(SPECT) research is beginning to characterize dynamic pathologic changes. Studies are
often limited by subject number and are difficult to compare due to differences in design,
symptoms, and patient co-morbidities. Although it is unknown whether there is a biological
distinction between patients who accept or reject a diagnosis of PMD, studies may also be
confounded by including only those patients who presumably accept their diagnosis and
have an interest in participating in research. A unified neuroanatomic basis for PMD or CD
has yet to be determined; however, dysfunctional regions and networks initially related to
sensorimotor control and emotion and increasingly reflecting attention and self-awareness
are being identified(12, 18, 19). In comparison with these advances, clinical imaging of
PMD is currently limited to a single application in distinguishing Parkinson disease and
psychogenic parkinsonism through PET and SPECT.

Imaging Support for a Neurobiological Model of PMD

Avoiding problems related to movement in hyperkinetic PMD, early imaging research
focused on hypokinetic PMD such as psychogenic paralysis. PET and SPECT studies with
functional paradigms evaluated patients trying to move the psychogenically paralyzed limb,
imagining movement of the limb, or feigning immobility of the unaffected limb and
demonstrated abnormal activity in networks spanning motor and limbic areas, including the
prefrontal and anterior cingulate cortices(12). The pattern of activation seen in these studies
initially led to the proposal that sensorimotor areas may be actively inhibited by limbic
structures, preventing the limb from moving normally. Vuilleumier noted that these results
may be confounded by limbic activity associated with the stress of trying to move a
subjectively paralyzed limb, or of the neuroimaging experience itself(12). Additionally the
concept of limbic inhibition of motor pathways would not explain the production of
hyperkinetic PMD, which not only appear to utilize similar pathways as voluntary
movement but likely share a common pathogenic mechanism with hypokinetic PMD(20).

Circumventing complications of volition and motor system activation, Vuilleumier et al.
performed a SPECT study of psychogenic hemisensory loss measuring blood flow during
tuning fork stimulation of the affected and unaffected limbs during the active phase of the
CD and following its resolution(21). They found hypoactivation of the thalamus and basal
ganglia contralateral to the affected limb, which normalized with symptom resolution,
implicating pathogenic striatothalamocortical circuits. Vuilleumier has proposed a primary
role for basal ganglia dysfunction in PMD based on their response to motivation and
environmental cues in modulating movement, which may support recent phylogenetic
theories about a psychoadaptive role of CD(12).

Event-related functional MRI studies have expanded examination of psychogenic paralysis.
In a study investigating motor imagery (M), imagining or visualizing an action without
actually performing it, in eight patients with unilateral conversion paralysis, de Lange et al.
showed increased activation of the superior temporal gyrus and medial prefrontal cortex
during MI of the affected compared to the unaffected limb(22). Although limited by the
absence of healthy controls, this study demonstrated pathologically increased activity of
areas thought to engage during self-reflection and disengage during performance of goal-
directed tasks(22). Similarly Cojan et al. compared one patient with conversion paralysis of
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the left hand to 24 healthy controls moving normally and six healthy controls feigning hand
paralysis during a go-no go task(23). In comparison with healthy controls moving the left
hand, the patient had increased activation in the precuneus and ventrolateral frontal gyrus
during attempted movement of the affected, left hand. Because these regions have also been
associated with self-representation and emotional regulation, this study supports the idea
that the self may be over-represented during motor conceptualization in CD. Additionally
the patient had no activation in right frontal areas during go trials for the affected, left hand,
but increased activation during nogo trials for the right hand, while healthy volunteers
feigning paralysis had increased activation for both tasks. These results suggest distinct
mechanisms of inhibition subserve simulated and psychogenic paralysis.

The most recent contributions of neuroimaging research have shown interesting results in
functional connectivity, using such analysis methods as psychophysiologic interaction (PPI)
to investigate coupling of task-related state with neural activity. Cojan et al. demonstrated
task-specific, increased connectivity between the motor cortex and the posterior cingulate
cortex, precuneus, and ventromedial prefrontal cortex in their patient(23). In contrast, De
Lange et al. performed PPI analysis focused on the prefrontal cortex and sensorimotor
areas(24) and did not demonstrate connectivity between the ventromedial prefrontal cortex
and the motor network during their Ml task. Rather they found increased interactions
between the dorsal premotor and dorsolateral prefrontal cortices, which was greatest during
M1 of the affected hand.

The connectivity of limbic and frontal areas in patients with PMD was further demonstrated
by our group in two studies of hyperkinetic PMD using functional MRI and PPI analyses. In
the first study eight patients with chronic, intermittent psychogenic tremor were asked to
either “trigger” or voluntarily mimic their tremor(18). During the psychogenic tremor, there
was not only decreased activation in the right temporoparietal junction (TPJ) but also
decreased connectivity between this region, the sensorimotor areas, and limbic regions.
Voon et al. proposed that decreased activity in the TPJ related to diminished feed-forward
signals related to self-agency and motor planning, thereby reducing conscious awareness of
movement generation. This intriguing concept requires further study to assess its
generalizability to different manifestations of hyperkinetic PMD and other CD(25). In the
second study Voon et al. presented standardized emotional stimuli to 16 patients with
varying forms of hyperkinetic PMD and to healthy controls(19). Patients showed the same
level of right amygdala activation for fearful faces as healthy controls but increased
activation for happy faces. Moreover, this activation failed to habituate only in patients
when happy faces were shown repeatedly. Greater functional connectivity was also seen in
patients compared to the healthy controls between the right amygdala and right
supplementary motor area during fearful or happy stimuli compared to neutral stimuli. This
study provides functional neuroanatomic evidence supporting the theory that the
psychological factors contribute to pathophysiology of PMD.

Dopamine Neuroimaging in Psychogenic Parkinsonism

Psychogenic parkinsonism accounts for up to 0.5% of parkinsonism(1). The possibility of a
placebo effect being interpreted as a positive dopaminergic trial and committing a patient to
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unnecessary and potentially harmful medication or surgery makes this rare entity an
important clinical consideration in the differential diagnosis of Parkinson disease (PD).
Several studies have shown promise for imaging dopamine transporters and uptake in the
striatum to distinguish between “organic” and psychogenic parkinsonism by confirming a
normal scan in the latter(26). There is also an increasing appreciation for coexisting
psychogenic and “organic” PD, when patients should be treated for both disorders(27).
Further complicating this diagnosis is the uncommon phenomenon of scans without
evidence of dopaminergic deficit in patients with early or pre-clinical PD. Thus, patients
with clinical psychogenic parkinsonism may need to undergo longitudinal imaging and
routine examination before the sole diagnosis of PMD is established. Patients with defective
enzymes in dopamine synthesis pathways, such as those with guanosine triphosphate-
cyclohydrolase-1-related dopa-responsive dystonia, may demonstrate a significant
improvement with dopamine administration and have normal dopamine imaging; however,
if clinically indicated, genetic testing or cerebrospinal fluid analysis could establish these
diagnoses(20).

Physiologic Support for a Neurobiological Model of PMD

Neurophysiologic investigations suggest that psychogenic movements utilize the same
neural networks as those for voluntary movement(20). Consistent with neuroimaging
findings of dysfunctional networks that link psychological factors and executive functions to
sensorimotor control, the collective results of various studies utilizing
electroencephalography (EEG), event-related potentials, magnetoencephalography,
transcranial magnetic stimulation (TMS), action observation, and motor imagery suggest
normal activation of primary sensory and motor pathways but disruptions in higher level
cortical pathways, which may serve to integrate perceptions about self and motivation(12,
20, 28). Although not explicitly aimed at investigating PMD, Desmurget et al. took
advantage of the rare opportunity to perform a study of direct electrical stimulation (DES) to
the cortex of awake individuals during surgery(29). DES of premotor cortex caused
movement without awareness, and DES of posterior parietal cortex caused current-
dependent perceptions of movement intention or illusory movement. These findings provide
direct evidence that discrete cortical regions are functionally responsible for movement
generation, planning, or perception. Related dysfunctional networks that effect movement
independent of intent likely underlie the involuntary nature of PMD.

Clinical Neurophysiologic Testing

Clinical neurophysiologic testing can assist the neurologist with unclear diagnoses of certain
types of PMD. Distinguishing PMD from other movement disorders is usually accomplished
by recognizing that the movements are inconsistent with “organic” movement disorders and
incompatible with the neurologic examination. In some cases, such as chronic PMD where
the movement may have become so over-learned that it is difficult to modulate, or in cases
of mixed psychogenic and “organic” movement disorders, it may not be possible to
definitively diagnosis PMD by clinical examination alone. Although the diagnosis may not
be in question to the neurologist, some patients will be more accepting and likely to seek
treatment if there is objective evidence from a test to support the clinical diagnosis.
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The utility of clinical neurophysiologic testing for psychogenic tremor relies upon a critical
feature that distinguishes it from parkinsonian, essential, physiologic, drug-induced, or other
“organic” tremors: it is not driven by an independent and continuous generator and can be
modulated by external stimulation. Distraction, ballistic, and entrainment maneuvers will
promote cessation or frequency matching of the tremor, which is readily objectively
measured by accelerometry and frequency analysis(20). Several other features such as
frequency and amplitude variability, coherent frequencies in different limbs, and the agonist-
antagonist co-activation at the onset of tremor can also be diagnostically useful in cases of
psychogenic tremor(Table 1)(20). The neurophysiologic evaluation of psychogenic
myoclonus is grounded in electromyography (EMG) and EEG, and in the case of reflex
myoclonus derives from reflex latency measurement. Diagnosis is based on comparing
measures of EMG burst length, antagonist muscle pattern, and back-averaged EEG
potentials with normative data for epileptic and non-epileptic, “organic” myoclonus(Table 2)
(20). The readiness potential or Bereitschaftspotential (BP) is an average of small potential
changes in the EEG that precede and are time-locked by EMG to discrete movement events.
Reflecting premotor cortical activity, the BP is seen with psychogenic myoclonus as well as
voluntary movements. Interestingly, this result indicates that the BP does not designate
voluntariness(20). A recent report demonstrated the utility of measuring blink reflex
recovery to distinguish psychogenic from benign essential blepharospasm(30); however,
neurophysiologic analysis of psychogenic dystonia is usually complicated by a typically
fixed posture and the lack of specific features to distinguish it from “organic” dystonia(20).
TMS can be used in psychogenic weakness to demonstrate normal function of the
corticospinal tract.

Neuropsychiatric Genetics

To date there is no known genetic risk factor for PMD or other neurologic CD. As genetics
has evolved to reveal not only the pathologic implications of single nucleotide
polymorphisms but also the power of epigenetic influences, the search for multi-factorial
risk factors has exploded throughout neuroscience(31-33). Leading models for
neuropsychological health and disease suggest a combined influence of genetic and
environmental influences, with disorders occurring only at a critical, interactive
threshold(34, 35). Given this increasing appreciation for the complexity of gene-
environment and gene-gene risk factors, the identification of specific genes that contribute to
the biological predisposition for PMD becomes practically complicated by the need for both
large patient populations with similar phenotypes as well as assessment of relevant
environmental factors. Although the literature has often described early childhood trauma,
particularly sexual abuse, in association with CD, influences as varied as exposures in utero,
toxins, infections, other stressful events, parenting styles, as well as their timing and
duration may be involved(34, 36).

Specific genetic risk factors for PMD almost certainly exist. Genetic risk varies widely
among other psychiatric disorders, ranging from 25% for social phobias and certain
personality disorders to over 80% for schizophrenia, bipolar disorder, and autism(34). The
association of PMD with specific psychiatric disorders derives from several case-series and
chart review studies, with sample sizes ranging from five to 127 subjects(9). The most
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commonly reported axis | disorder is depression, with a prevalence ranging from 19% to
57%; however, several of these studies suffered from self-reporting bias and unstructured
interviews. A prospective study evaluating PMD patients specifically for psychiatric
diagnoses using structured interviews found anxiety disorders to be most prevalent at
38%(37). This finding was similar to the anti-depressant treatment study by Voon et al. in
which anxiety disorder had a prevalence of 52%(38). An important starting point in our
understanding of the psychological profile of patients with PMD, these studies specifically
support focusing PMD genetic research efforts on factors implicated in these associated
disorders.

Candidate genes with potentially pathogenic variability related to PMD range from
regulators of neurotransmitters that underlie pharmacotherapy of affective disorders to
neuropeptides implicated in neuroplasticity to modulators of stress responses. These include
but are not limited to the serotonin transporter gene-linked polymorphic region (5-HTTLPR)
(32), catechol-o-methyltransferase (COMT)(33), corticotropin releasing hormone binding
protein (CRHBP)(39), a glucocorticoid receptor-regulating gene (FKBP5)(34), brain-derived
neurotrophic factor (BDNF)(9, 35), neuropeptide Y (NPY)(40), and fatty acid amid
hydrolase (FAAH)(31).

Treatment

PMD treatment begins with confident communication about the diagnosis and
acknowledgment of its severity. The reader is encouraged to see the practical
recommendations for the neurologist’s approach to CD by Jon Stone for particularly
important considerations about communication and management(41). An exceptionally
useful and educational reference for patients is the website www.neurosymptoms.org
maintained by the same author. The outcome for patients with PMD worsens with delays in
diagnosis and treatment. Therefore, after the diagnosis of PMD is established, the patient
should be promptly referred for psychiatric consultation, including initiation of treatment for
any co-morbid psychiatric illness, and psychotherapy. Although symptom reversal may be
the most immediate goal of treatment, it is important to address any underlying
psychopathology that may predispose the patient for further development of CD. The
mainstay of therapy for CD since the work of Sigmund Freud, psychotherapy has evolved to
include several approaches beside psychoanalytic and is increasingly supported by clinical
research. A variety of other treatment modalities may contribute to an effective multi-
factorial approach for patients with PMD, but they have not been extensively studied.
Physical therapy is widely considered to be an important adjunct to psychotherapy,
providing a structured setting in which patients can realize their potential for normal
movement. Anti-depressants, biofeedback, and hypnosis may also be considered on a case-
by-case basis. The ethics and utility of placebo are debated. The most successful treatment
regimens for CD are those carried out at specialized in-patient centers using a multi-
disciplinary team. According to one report, 81% of patients treated for one week to six
months at such a center had resolution of their symptoms(1). Unfortunately, this result
stands in stark contrast to most studies, which report 44%-90% of patients having persistent
symptoms years after presentation(1). Although the reasons for this disparity are unclear,
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two likely factors are that most patients are treated in less effective out-patient settings and
many patients refuse treatment.

Psychiatric consultation is imperative and integral to treatment success. The reasons for
referral are twofold: (1) to provide the necessary psychological evaluation and management
in this patient population with common psychiatric co-morbidities, and (2) to allow the
psychiatrist to recommend the optimal form of psychotherapy. Although the immediate goal
of psychotherapy is the resolution of the abnormal movements, it may also serve to improve
psychological health in general as well as to prevent development of further new functional
symptoms once the initial ones clear. This is not an uncommon scenario. Even when no
psychiatric co-morbidity is identified, as has been repeatedly reported in PMD cohorts(9),
psychotherapy might still be useful. The focus is typically not on the movement itself but on
the patient’s coping strategies, often related to any difficult life event but sometimes on
general stress management.

Several small studies have demonstrated the efficacy of psychotherapy for PMD and other
neurologic CD. Hinson et al. conducted a single-blind clinical trial in ten patients with PMD
in which patients received 12 weeks of one-hour weekly psychodynamic psychotherapy(42).
Patients also received anti-depressants or anxiolytics as indicated. Means for the PMD rating
scale, function scores, Hamilton depression scores, and Beck anxiety scores all improved. In
a study of 79 patients with medically unexplained symptoms who were randomly assigned
to receive cognitive behavioral therapy (CBT) or optimum medical management, the CBT
group achieved a lower intensity of physical symptoms and a higher recovery rate(43).
Several studies of CBT using a manual-based therapy for PNES have demonstrated good
responses(14), which was also found for a patient with PMD(44). The effective use of
mindfulness-based psychotherapy for a patient with complex neurologic CD including PMD
was recently reported(45). In a study comparing standard medical practice with or without
CBT for PNES that demonstrated a benefit of CBT, the suicide of a subject from the CBT
arm during follow-up echoes other studies of long-term prognosis and emphasizes the need
for psychiatric care in the CD population(1, 46).

There is little specific evidence to support or direct pharmacotherapy for PMD. In the only
prospective treatment trial of motor conversion with anti-depressants, 15 patients were
treated with either citalopram or paroxetine(38). Non-responders were switched to
venlafaxine. Two sub-groups were observed in the study. Ten patients were considered to
have “primary psychogenic movement disorder,” and all had co-morbid axis I diagnoses.
The remaining five patients were labeled “psychogenic movement disorder plus other
somatoform disorder” and were diagnosed with primary hypochondriasis, somatization, and
probable factitious disorder or malingering; only 40% of these patients had co-morbid axis |
diagnoses. Eight of ten patients in the first group had significant improvements in scales of
clinical global impression, depression, and anxiety, and seven had a complete remission.
Few received concurrent psychotherapy, leading the authors to conclude that this treatment
effect was likely due to medication. The second group did not show improvement, raising
the possibility that those patients may not only be more difficult to diagnose psychiatrically
but also more difficult to treat.
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The purpose of physical therapy is to provide patients with a structured program through
which they can progressively experience normal movement function and realize their
treatment potential. Toward this goal, neurologists may take advantage of the opportunity to
educate patients that the presence of normal movements in the neurologic exam means
treatment is possible. While commonly recommended, there are few studies of physical
therapy in PMD or CD management. A recent study of patients with PMD treated with a
mild walking program showed improvement in 10 of 16 individuals(47).

There are few studies of complementary and alternative medical treatments for PMD. One
case report describes a dramatic response to acupuncture in a patient with chronic,
treatment-resistant PMD(48). In a randomized controlled trial of hypnosis, 44 patients with
CD motor type or somatization disorder with motor conversion symptoms either received
hypnosis or were put on a waiting list(49). The hypnosis group demonstrated greater
improvement for up to six months. In a published abstract EMG biofeedback was a
successful treatment in nine of 15 patients with psychogenic tremor (1). There have been a
few reports of treatment with TMS(50). In a study of 70 adults and children with
psychogenic paralysis in which repetitive TMS was used as a diagnostic tool to demonstrate
normal motor evoked potentials and in which some patients were told it could be potentially
therapeutic, the testing produced a total recovery or dramatic improvement in 89% of
patients, which persisted for several months in most subjects. While the use of placebo
without the patient’s consent is often considered unethical, the argument has been made that
physicians treating psychogenic disorders could make appropriate use of placebos in
diagnosis and treatment. The high rate of placebo response in “organic” disorders makes this
approach all the more complicated. The distinction between physiologic and placebo effects
for alternative methods particularly in a population with neuropsychiatric disorders is often
unclear, and the risk for recurrence or development of new medically unexplained symptoms
remains a concern.

Conclusion

Long explained as mysterious manifestations of the dynamic unconscious, PMD are
increasingly recognized as neurologic disorders. Indeed neuroimaging, neurophysiologic,
and multi-factorial genetic research in related neuropsychiatric disorders are converging to
support neurobiological models for PMD and related CD. In addition to future neuroimaging
and neurophysiologic studies focused on particular movement phenomena, investigations
also considering behavioral traits and genetic variation may support more comprehensive
biological understanding of PMD. In addition, as candidate genetic risk factors emerge and
genetic studies become technically easier and less costly to perform, it is important to
consider the potency of gene-gene and gene-environment interactions when planning and
interpreting studies of PMD risk. Neurophysiologic investigations can support the clinical
diagnosis of PMD, with well-established criteria for evaluating psychogenic tremor and
myoclonus.

Despite these advances in our neurobiological understanding and clinical diagnosis of PMD,
treatment remains grounded in psychotherapy and is generally unsuccessful. Although
psychiatric co-morbidity studies are limited, the risks associated with the frequently co-
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existing affective disorders, associated implications for pharmacologic management, and
utility of a comprehensive psychological evaluation in choosing psychotherapeutic modality
require psychiatric referral and continued care. As neuropsychiatric genetics advances, it is
expected that more individualized behavioral and medical management will lead to
improved treatment of PMD. For now neurologists are obliged to educate the patients that
PMD has a firm, if incompletely understood, neurologic basis and it can be treated through
psychotherapy.
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Table 1
Clinical Neurophysiology of Psychogenic Tremor

Tremor Physiology “Organic” Psychogenic
Frequency Characteristic Variable

Variability Minimal Marked

Limb Coherence Exceptional Routine
Amplitude Variability Moderate Marked
Dual Task

External Pacing No Interference  Tremor Entrainment,

Cessation, or Change

Ballistic Movement  No Interference  Tremor Cessation
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Table 2

Clinical Neurophysiology of Psychogenic Myoclonus

Myoclonus Physiology  Epileptic Non-Epileptic  Psychogenic
EMG Burst Length 30-50 msec > 50 msec >50 msec
EMG Antagonist Pattern ~ Synchronous  Variable Variable
EEG Correlate AV <20sec  None BP

Reflex Myoclonus ~ “Organic”  Psychogenic

C-reflex Latency <50 msec > 100 msec
Variable

AV = voltage change, BP = Bereitschaftspotential
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