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Abstract

Background The fixed dystonia phenotype was originally
established as a prototype of functional dystonia. Neverthe-
less, in recent reports different functional dystonia pheno-
types have been recognized with dystonic movement com-
prising phasic instead of tonic contraction.

Objectives To examine clinical characteristic in all patients
with dystonia who fulfilled the criteria for functional move-
ment disorders irrespective of phenotype in an attempt to
determine parameters of clinical presentations that might
impact the disease progression pattern and outcome.
Methods Patients presented with dystonia features incom-
patible with organic disease without other features required
for the diagnosis of functional movement disorders were
analyzed and prospectively followed-up. The two-step clus-
ter analysis was performed to obtain the subgroups of dys-
tonia phenotypes.

Results The two-step cluster analysis extracted two sub-
group of patients. Patients of the first cluster (68.8%) pre-
sented with “mobile” dystonia (84.9%), of cranial/neck/trunk
localization (90.9%), fluctuated clinical course (69.7%), with
frequent additional movement or other functional neurologi-
cal disorders (63.6%) during follow-up. In the second cluster
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(31.2%) all of the patients presented with “fixed” dystonia
of extremities, and the clinical course was characterized by
either the disease progression (60%), or continuous without
improvement (26.7%), and rare occurrence of additional
functional neurological disorders (13.3%).

Conclusion In terms of clinical and demographic features
as well as pattern of disease progression there are two clini-
cal phenotypes in patients with functional dystonia. Distinc-
tive features of incongruence and inconstancy are character-
istic for “mobile” functional dystonia subgroup of patients.

Keywords Functional - Dystonia - Mobile - Follow-up

Introduction

Functional (psychogenic) dystonia (FD) is the second most
common and probably the most challenging functional
movement disorder (FMD) [1]. Current diagnostic criteria
for FMD rely on the assessment of incongruence and incon-
sistency in both the history and neurological examination,
promoting a positive diagnosis, rather than diagnosis by
exclusion [2]. It has been recently suggested that features
of incongruence and inconsistency were not the same, but
rather specific for various phenotypes of FMD [3].
Originally, a specific phenotype of fixed dystonia was
established as a FD prototype [4], typically affecting mainly
young women and characterized by a sudden onset of fixed
abnormal posture of the affected limb, usually precipitated
by a minor peripheral trauma. Abnormal posture was fre-
quently accompanied by an early and severe pain, some-
times fulfilling criteria for the chronic regional pain syn-
drome (CRPS) [4]. Espay and Lang [3] highlighted a rapid
onset, fixed dystonia at rest and variable resistance to passive
manipulation and/or distractibility or absence of dystonia
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when unobserved as the core features of FD. More recently,
other forms of FD phenotypes have been recognized present-
ing as an abnormal posture in the neck, face and jaw [5],
paroxysmal disorder [6], or dystonia in elderly [7]. These
phenotypes were often characterized by different types of
phasic instead of tonic dystonic movement (78.4% of cases)
[5], or complete absence of fixed dystonia [7]. Also, addi-
tional movement disorders (jerks, tremor and gait disorders)
and/or other functional neurological symptoms may occur in
FD [4-7]. In some cases placebo-like responses to injections
of botulinum toxin [8] or transcranial magnetic stimulation
[9] were described.

Due to a paucity of prospective studies, little is known
whether and how the aforementioned clinical characteristics,
including pattern of dystonic movements (tonic vs. phasic),
dystonia distribution (extremities vs. axial), or demographic
features (young vs. elderly patients), influence clinical
course, response to therapy or placebo, and overall outcome
[2, 3, 10-12]. Data from studies comprising patients with
FMD, including cases with FD, suggested that overall prog-
nosis of FD was poor, although the pattern of progression
varied widely [11, 12]. Therefore, we performed a longitu-
dinal study and cluster analysis of clinical characteristics
in patients with FD, irrespective of initial phenotype, in an
attempt to identify parameters that might be associated with
the pattern of disease progression and outcome. We hypoth-
esized that some of the aforementioned characteristics of
dystonic movement, distribution, demographic characteris-
tics and associated movement disorders may have impact on
the prognosis and the overall course of the disease.

Patients and methods

Outpatients with FD were recruited from the Movement
Disorder Clinic of the Institute of Neurology (University of
Belgrade), between November 2010 and November 2015.
Only patients with FD fulfilling the criteria of “clinically
established without other features” category proposed by
Gupta and Lang [2], currently accounted as “clinically defi-
nite” [3], were included in further analyses. Briefly, this cat-
egory indicated the presence of unequivocal clinical features
of FMD incompatible with organic disease without the other
features (other false signs, multiple somatizations, obvious
psychiatric disturbance, and deliberate slowness) required
for diagnosis.

In addition to acute mode of onset and fixed posture of
affected body part, other features of inconsistency or incon-
gruence with organic dystonia included: (a) variability in
performance of the involuntary movements, including ame-
lioration of dystonia during distraction; (b) unusual age at
onset for particular phenotype (e.g., early age at onset of
blepharospasm (< 40 years of age), late onset (> 25 years of

age) mobile foot dystonia or non-task-specific mobile hand
dystonia; (c) persisting unilateral or asymmetric symptoms
(e.g., bilateral but asymmetric or unilateral orbicularis oculi
spasm with contralateral frontalis overactivity or lower face
dystonia); (d) history of spontaneous amelioration or remis-
sion of abnormal movements; (e) severe and early pain; and
(f) unexpected response to botulinum toxin injections, and/
or suggestions. In addition, we specifically looked for other
symptoms/signs of FND such as pseudoseizures, “false”
weakness (e.g., positive Hoover’s sign, “drift without
pronation” sign and “arm drop” test), nonorganic sensory
symptoms, visual symptoms (e.g., tubular visual field, con-
vergence spasm), functional gait disorders (e.g., monople-
gic “dragging” gait, “walking on ice” pattern, uneconomic
postures with waste of muscle energy) [13—15] and presence
of other functional movement disorders (tremor, myoclonus,
tics, parkinsonism) [3]. Presence of multiple somatizations
and previously diagnosed psychiatric disease were noted,
but these features were not discriminatory for the diagnosis
of organic vs. functional dystonia. Patients with functional
overlay of organic dystonia phenotype were not included.

Recommended examinations for secondary dystonia
[16], including brain MRI, were normal in all patients. Wil-
son’s disease was excluded in all patients under the age of
55 years. Genetic tests for DYT1 and DYT6 mutations were
negative in all patients, as well as mutations in DYT1I and
Parkin gene in cases resembling dystonia—myoclonus phe-
notype and with late onset foot/hand dystonia, respectively.

The included patients underwent semi-structured inter-
view that assessed precipitating events, disease evolution,
treatment responses and clinical course. Severity of dystonic
movements was assessed by the Unified Dystonia Rating
Scale [17] and the Burke—-Fahn—Marsden Dystonia Rating
Scale [18]. Global cognitive assessment was performed
using the Mini-Mental State Examination (MMSE) [19],
while psychiatric evaluation included the Hamilton Depres-
sion Rating Scale (HDRS) [20], the Hamilton Anxiety Rat-
ing Scale (HARS) [21], the Apathy Scale [22], the Soma-
toform Dissociation Questionnaire (SDQ-20) [23], and the
Dissociative Experiences Scale I (DES-II) [24].

In all patients diagnosis and treatment options was
explained by one of us. Treatment options included botuli-
num toxin therapy, cognitive behavioral therapy and physi-
otherapy, each of was applied only if patients were willing to
participate. Patients were regularly followed-up in 4-6 month
intervals, when the evaluation included neurological examina-
tion and semi-structured interview to comprise disease evo-
lution, treatment response and clinical course. On each visit
the outcomes were rated as: (1) better or without symptoms;
(2) unchanged; or (3) worse. Disease course (final outcome)
was defined as: (1) progressive (worsening or spreading of
dystonia with or without appearance of additional FMD or
FND, and without periods of improvement); (2) fluctuating

@ Springer



84

J Neurol (2018) 265:82-88

(with improvements/remissions, when subsequent relapses
consisted of the same or other FMD); (3) stationary (patients
were without improvement or worsening of dystonia, and
with no additional FMD or FND). Remissions were defined
as complete or almost complete (minor residual symptoms)
resolution of symptoms and signs lasting at least 12 months.

Written informed consent was obtained from all patients
and the study was approved by the Ethical Committee of the
Faculty of Medicine, University of Belgrade.

Statistical analyses

The descriptive data were presented through means, standard
deviations, frequencies, and percentages. The data were ana-
lyzed in two phases. First, the two-step cluster analysis was
performed to obtain the clusters of patients using five main
phenotypic characteristics as predictor variables: the pres-
ence of fixed dystonia, the presence of cranial/neck/trunk
dystonia localization, the presence of CPRS, the presence
of additional movement disorders or FND, and the presence
of spontaneous or therapeutic improvement. The number of
clusters was obtained in exploratory manner (automatically
extracted by the clustering procedure, with no pre-defined
number of clusters). The Silhouette measure of separation
and cohesion was used to present the cluster quality, indicat-
ing good or fair quality if the values are above 0.5 and 0.2,
respectively. The importance of predictor variables used for
clustering was described on the 0.0-1.0 scale.

In the second phase, the two obtained clusters of patients
were analyzed for their additional differences. y test or Fish-
er’s exact test were used for categorical variables, whereas
t test, Mann—Whitney U test and Kruskal-Wallis test were
used for continuous variables (in respect to the normality of
distribution).

Results

The study comprised 48 FD patients (37 females; 77%)
(Table 3 in Appendix). The mean age at onset was
41.8 + 12.7 years, with almost a third of patients (28.9%) being
older than 50 years at onset, and only 6 of them were (12.5%)
with the appearance of symptoms before the age of 20 years.
A psychiatric disorder was present in 60% of cases prior to the
diagnosis of FD (77.8% had received psychiatric treatment,
but none reported administration of dopamine receptor block-
ers), while 70.8% of cases reported previous psychological
stressor, although in only half of them clear temporal relation-
ship to the onset of dystonia could be identified. Acute onset
of dystonic movements was identified in 42 patients (87.5%).
In 18 cases (37.5%) dystonic movements affected extremi-
ties, characterized by an early fixed abnormal posture in 15 of
them (83.3%). The remaining three cases presented with rest
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and/or action-induced intermittent muscle contraction of the
extremities, causing abnormal repetitive movements, postures,
or both, resembling dystonia (Video 1, Segment 1). No patient
reported task-specific dystonia (e.g., writer’s cramp). When the
leg was affected by abnormal movements presented mainly
during walking (Video 2, Segment 1). Thirty cases initially had
axial distribution of dystonic movements, with fixed postur-
ing of the neck, lips or eyelids affection in 5 of them (16.7%).
No patients reported voluntary control, premonitory urge, or
gestes antagonistes maneuver.

The disease course over the mean follow-up duration
of 3.1 + 1.4 years was stationary in 20.8% of cases, pro-
gressive in 27.1%, while the remaining 52.1% had clinical
course characterized by spontaneous or therapy-induced
(placebo like) improvements/remissions followed by sub-
sequent relapses. Only two cases (4.2%) had stable remis-
sions without disease recurrence during follow-ups of 20 and
24 months, respectively. Spreading of dystonia to other body
region was observed in 35.4% of cases after the mean time
of 25.5 + 31.0 months. Appearance of additional movement
disorders or other functional neurological symptoms was
noted in 14 (29.2%) and 16 patients (33.3%), respectively.
Tremor (30.3%) and gait disturbances (30.3%) were the
most frequent, followed by nonorganic sensory symptoms
(18.2%), myoclonus (15.1%), “false” weakness (12.1%),
hypokinesia (6.7%) and pseudoseizures (6.2%).

The two-step cluster analysis extracted two clusters of
patients: group 1 (n = 33; 68.8%) and group 2 (n = 15;
31.2%). The ratio of sizes between these two clusters was
2.2, which was adequate since it is generally preferred for the
ratio of sizes between the largest and the smallest cluster to
be below 3. The Silhouette measure of separation and cohe-
sion was 0.5 (i.e., cluster quality between fair and good). The
most important predictor of clustering was axial (cranial/
neck/trunk) distribution of dystonic movements (1.0), fol-
lowed by the presence of fixed dystonia (0.85), presence of
CPRS (0.53), and the presence of improvement (0.40), while
the least important predictor was the presence of additional
movement or functional disorder (0.33).

Considering clinical characteristics of the two identi-
fied clusters (Tables 1, 2), patients in group 1 dominantly
presented with cranial/neck/trunk dystonia distribution
(n =30; 90.9%), fluctuating clinical course (n = 23; 69.7%)
and appearance of additional movements or other functional
neurological disorders (n = 21; 63.6%) (Video 1, Video 2:
Segment 2). Only 5 of those cases (15.1%) had fixed dysto-
nia at presentation, and none had CPRS. In group 2, all 15
patients presented with fixed dystonia of extremities, and
associated CPRS in almost half of them (7 patients; 46.7%).
In group 2, clinical course was progressive (9 patients; 60%)
(Video 3) or stationary (4 patients; 26.7%). Some improve-
ment/remission was noted in two patients (13.3%), with the
same number of patients expressing additional FMD/FND.



J Neurol (2018) 265:82-88

85

Table 1 Clinical features of

. Characteristics Group 1 Group 2 p value
48 FD cases separated into two
groups Number of patients 33 (68.8%) 15 (31.3%) -
Current age (years)® 528 +11.9 40.0 + 14.6 0.007*
Age at onset (years)® 452 +10.4 343+ 143 0.022%
Females 26 (78.8%) 11 (73.3%) 0.720°
Education (years)® 11.5+ 1.9 11.0+ 1.6 0.371*
Disease duration (years)® 7.5+59 55+35 0.384
Acute onset 28 (84.8%) 14 (93.3%) 0.650°
Localisation—extremities 39.1%) 15 (100%) <0.001°
Localization—cranial/neck/trunk 30 (90.9%) 0 (0%) <0.001°
Fixed dystonia 5(15.2%) 15 (100%) <0.001°
Pain at dystonia localization 19 (57.6%) 15 (100%) 0.002°
CPRS 0 (0%) 7 (46.7%) <0.001°
Physical trauma preceding abnormal movements 7(21.2%) 4 (26.7%) 0.720°
Psychological trauma preceding abnormal movements 25 (75.8%) 9 (60%) 0.315°
Psychiatric disorder before the onset of dystonia 18 (58.1%) 9 (64.3%) 0.948°
Previous psychiatric treatment 13 (41.9%) 9 (64.3%) 0.286°
FMS score® 72+48 194 +7.7 < 0.001*
UDRS total® 88+5.6 14.1+74 0.007*
MMSE® 279+ 1.6 29.0+13 0.039*
HAMD* 17.1 £9.7 14.1 £10.2 0.411*
HAMA® 14.1 +£10.1 12.0 +£10.2 0.447%
Apathy score® 193+113 14.0 +10.8 0.134%
DES®¢ 38+64 39+72 0.774*
QSD¢ 269+9.5 30.3 +10.1 0.194%
Treatment
BT 29 (87.9%) 13 (86.7%) 1.000°
CBT 19 (57.6%) 9 (60%) 1.000°
Physiotherapy 17 (51.5%) 13 (86.7%) 0.026°

Values presented as number of patients with percentages in parenthesis or © as means =+ standard deviations

CPRS chronic regional pain syndrome; MMSE Mini-Mental State Examination, HDRS Hamilton Depres-
sion Rating Scale; HARS Hamilton Anxiety Rating Scale; AS Apathy scale; SDQ-20 Somatoform Dissocia-
tion Questionnaire; DES-II Dissociative Experiences Scale 1I; UDRS Unified Dystonia Rating Scale; FMS
Burke-Fahn-Marsden Dystonia Rating Scale; RR remission/relapses; CBT cognitive behavioral therapy,

BT botulinum toxin

“Depending on the parametric or non-parametric properties of the variable, 7 test or Mann—Whitney U test

was performed

®y? test or Fisher’s exact test were performed where appropriate

In respect to other phenotypic differences between the
two groups (Table 2), patients in group 2 were significantly
younger at the disease onset, had higher scores on dysto-
nia scales, associated pain was more common, the MMSE
scores were higher, and physiotherapy was more commonly
applied. Spreading of dystonic movements was more fre-
quent in group 2 (60%), whereas group 1 was more com-
monly associated with additional movement disorders
(63.3%) (Table 2). Patients with improvements and relapses
were more prevalent in group 1, comparing to more station-
ary course in group 2. No significant differences were found
between groups in respect to the scores on psychiatric scales,
preceding physical trauma and psychological stressors.

Discussion

The main finding of this study is that regarding disease
progression and overall prognosis two clinically distinctive
phenotypes may exist in patients with FD. One (group 2)
is characterized by symptom onset in mid-thirties, promi-
nent pain, early fixed abnormal posture mainly affecting
extremities (i.e., fixed dystonia), often associated with
CPRS. During the mean follow-up of 3 years, in 26.7% of
these patients the disorder remained stationary, while 60%
had progressive deterioration (mainly spreading of dystonia,
with low tendency for development of other FMD or FND).
In the second group (group 1) patients presented with rest
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Table 2 Characteristics of
disease course in 48 FD patients

separated in two groups

Characteristic Group 1 Group 2 p value

Follow-up (years)? 31+15 31+12 0.875%

Course of disease <0.001°
Stationary (S) 6(18.2) 4(26.7) S vs. I/RR 0.043°¢
Improvement/RR (I/RR) 23 (69.7) 2(13.3) S vs. 0.222°¢
Progression (P) 4(12.1) 9 (60.0) I/RR vs. < 0.001°¢

Stable remission 2(6.1%) 0 1.00°

Additional movement/functional disorders 21 (63.6) 2(13.3) 0.003°

Time to onset of additional movement/func- 242 +41.0 36.0 +16.9 0.285%
tional disorder (months)?

Dystonia progression 8(24.2) 9 (60.0) 0.038°

Time to dystonia progression (months)? 349 +41.5 17.1 +15.8 0.481%

Additional movement disorder 13 (39.4) 1(6.7) 0.037°

Time to onset of additional movement disorder  15.5 + 20.8 24.0 0.571*

(months)¢

Values presented as number of patients with percentages in parenthesis or

4 as means + standard deviations

“Depending on the parametric or non-parametric properties of the variable, 7 test or Mann—Whitney U test

was performed

®y? test or Fisher’s exact test were performed where appropriate

“Bonferroni significance correction 0.05/3 = 0.017 (post hoc Fisher’s exact tests)

or action-induced intermittent muscle contraction causing
abnormal movements and postures, mainly but not exclu-
sively with cranial and neck distribution. In majority of them
clinical course was characterized by improvements or remis-
sions, followed by subsequent relapses with recurrence of
dystonic movements and appearance of additional move-
ment disorders, but with less tendency to dystonia spreading.
Both groups had rapid onset of dystonic movements, female
predominance, and high prevalence of psychological and
physical stressors (Tables 1, 2).

Clinical characteristics in group 2 were similar to those
originally described by Schrag et al. [4] (“fixed” dystonia
phenotype), whereas the phasic contractions in group 1
without “fixed” postures more closely resembled “organic”
dystonia (“mobile” dystonia phenotype) [25]. The charac-
teristics of “mobile” subgroup were also similar to recently
described phenotypes of FD affecting the face [5] and FMD
in the elderly [7]. Fasano et al. [5] reported that only 27.5%
of their 51 cases with facial FD had “fixed” dystonic pos-
ture, while in a series of Batla et al. [7]. None of nine FD
cases with symptoms onset after 60 years of age had “fixed”
dystonia phenotype. Accordingly, our patients in “mobile”
subgroup had predominant cranial and neck affection and
were on average 10 years older than those with “fixed”
dystonia. Moreover, 10 of our 11 cases with dystonia onset
after the age of 50 years belong to the “mobile” subgroup,
confirming that dystonia may be a presenting feature of
FMD in older adults and elderly patients, but with clini-
cal expression other than the “fixed” dystonia phenotype.
In absence of the fixed postures and prominent pain of
affected regions, features of inconsistency or incongruence
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with organic dystonia in “mobile” subgroup included rapid
onset of abnormal movements [4], amelioration of dystonic
movements during distraction or suggestions [26], unusual
age of onset for a particular phenotype [1], history of spon-
taneous remission [27] and unusual (immediate) response to
botulinum toxin injections [8]. For example, 69.7% of cases
in “mobile” subgroup had fluctuating (inconsistent) clinical
course with spontaneous or placebo-like therapy-induced
improvements, but subsequent relapses. Moreover, in 63.3%
of these cases besides dystonia, relapses were manifested
with other functional neurological signs. In continuation to
previous finding in a group of elderly FMD patients [7],
functional gait disturbances were the most prevalent addi-
tional symptom in “mobile” FD subgroup. In a third of cases
from this group, extremities were affected in isolation (four
cases) or combined with cranial/neck affection. Therefore,
in addition to recent description of phasic contraction affect-
ing face [5] our results suggest that FD of extremities may
also present as “mobile” dystonia, leading to intermittent
abnormal movements and postures. During the follow-up
period, none of patients from “mobile” subgroup developed
characteristics of “fixed” dystonia phenotype, whereas two
cases presented with “fixed” abnormal posture converted to
“mobile” subgroup.

In both groups, we found a high prevalence of psychi-
atric comorbidity, in line with previous studies [10, 11,
28]. Two groups did not differ in terms of presence of
negative life events in the year prior to symptom onset
and scores on neuropsychiatric scales (Table 1). The lack
of differences between the groups may be due to a small
sample size, insufficient sensitivity of applied instruments,
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but also due to a common underlying psychopathology.
Moreover, recent data failed to find specific psychiatric
background in FMD patients (including FD) when com-
pared to patients with organic disease and healthy controls
[29, 30], indicating that they are not universal or man-
datory for diagnosis. Nevertheless, actual framework of
FMD still includes a potential role of the ‘presumed psy-
chological factors’, but since we have not performed struc-
tured psychiatric interview, we cannot exclude possible
differences of categorical psychiatric diagnoses between
the identified groups. Considering recent description of
various neurobiological abnormalities in FMD patients,
such as decreased interoceptive sensitivity [31], alexithy-
mia [32], loss of sensory attenuation [33], and impaired
abstract probabilistic reasoning [34], it would be interest-
ing to explore weather specific clinical FD subgroups have
a common underlying neurobiology or certain differences
nevertheless are present.

The major limitations of our study included a relatively
small number of patients, unblinded rating, referral bias
inherent for a tertiary center, and the fact that only cases
fulfilling the criteria for “clinically definite” were ana-
lyzed (therefore, we could not rule out the presence of
other phenotypes of FD in the community). For example,
none of our FD patients presented with characteristics of
recently described paroxysmal FMD [6]. Second, although
the same multidisciplinary therapy was offered to all our
patients, they were not treated in the uniform way and our
results should not be interpreted to exclude or confirm
the influence of specific treatments modalities on disease
course and outcome. For example, 86.7% of patients with
“fixed” dystonia were treated by physiotherapy, but in only
few of them we were able to offer specific physiotherapy
procedures according to recent consensus recommenda-
tions [35]. In addition, we cannot exclude the potential
bias (placebo effect) that might be present when there is
heterogeneous treatment allocation. Finally, the two-step
cluster analysis yielded two phenotypic clusters of fair-
to-good quality, leaving the space for future exploration
of additional specific clustering characteristics in a larger
sample. Further studies on a larger sample of patients with
FD and with a longer period of prospective follow-up are
needed to confirm existence of proposed subgroups as well
as their distinct pattern of disease progression.

In conclusion, results from this study confirm previous
findings that FD may present with “fixed” and “mobile”
phenotype, and suggest phenotype-specific heterogeneity
of disease progression and overall prognosis. “Mobile”
FD affecting extremities may be under recognized pheno-
type of FD and careful identification of distinctive features
of incongruence and inconsistency is necessary for early
identification of these cases.
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Appendix

See Table 3.

Table 3 Demographic and clinical features of 48 FD patients fulfilling
criteria for FD

Characteristic
Current age (years)® 48.8 + 14.1
Age at onset (years)® 41.8 +£12.7
Disease duration (years)® 6.9+53
Follow-up (years)* 31+14
Acute onset 42 (87.5%)
Localization—extremities 18 (37.5%)
Localization—cranial/neck/trunk 30 (62.5%)
Fixed dystonia 20 (41.7%)
Pain at dystonia localization 34 (70.8%)
CPRS 7 (14.6%)
Physical trauma preceding abnormal movements 11 (22.9%)
Psychological trauma preceding abnormal movements 34 (70.8%)
Psychiatric disorder before the onset of dystonia 27 (60.0%)
Previous psychiatric treatment 22 (48.9%)
FMS score® 11.0 = 8.1
UDRS total® 10.5+ 6.6
MMSE* 283+ 1.6
HAMD? 162 +9.9
HAMA?® 13.4 £ 10.1
Apathy scale? 177+ 11.3
DES? 38+£6.6
QsD? 28.0+9.7
Course of illness

Stationary 10 (20.8%)

Improvement/RR 25 (52.1%)

Progression 13 (27.1%)
Additional movement disorder 14 (29.2%)
Additional functional disorder 16 (33.3%)

Values presented as number of patients with percentages in parenthesis or
% as means + standard deviations

CPRS chronic regional pain syndrome, MMSE Mini-Mental State Exami-
nation, HDRS Hamilton Depression Rating Scale, HARS Hamilton Anxi-
ety Rating Scale, AS Apathy scale, SDQ-20 Somatoform Dissociation
Questionnaire, DES-II Dissociative Experiences Scale II, UDRS Uni-
fied Dystonia Rating Scale, FMS Burke-Fahn—Marsden Dystonia Rating
Scale, RR remission/relapses

@ Springer



88

J Neurol (2018) 265:82-88

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

Edwards MJ, Bhatia KP (2012) Functional (psychogenic)
movement disorders: merging mind and brain. Lancet Neurol
11:250-260

Gupta A, Lang AE (2009) Psychogenic movement disorders. Curr
Opin Neurol 22:430-436

Espay EJ, Lang AE (2015) Phenotype-specific diagnosis of func-
tional (psychogenic) movement disorders. Curr Neurol Neurosci
Rep 15:32-41

Schrag A, Trimble M, Quinn N, Bhatia K (2004) The syn-
drome of fixed dystonia: an evaluation of 103 patients. Brain
127:2360-2372

Fasano A, Valadas A, Bhatia KP et al (2012) Psychogenic facial
movement disorders: clinical features and associated conditions.
Mov Disord 27:1544-1551

Ganos C, Aguirregomozcorta M, Batla A et al (2014) Psychogenic
paroxysmal movement disorders—clinical features and diagnostic
clues. Parkinsonism Relat Disord 20:41-46

Batla A, Stamelou M, Edwards MJ et al (2013) Functional move-
ment disorders are not uncommon in the elderly. Mov Disord
28:540-543

Edwards MJ, Bhatia KP, Cordivari C (2011) Immediate response
to botulinum toxin injections in patients with fixed dystonia. Mov
Disord 26:917-918

Garcin B, Roze E, Mesrati F et al (2013) Transcranial magnetic
stimulation as an efficient treatment for psychogenic movement
disorders. J Neurol Neurosurg Psychiatry 84:1043-1046
Ibrahim NM, Martino D, van de Warrenburg BP et al (2009) The
prognosis of fixed dystonia: a follow-up study. Parkinsonism Relat
Disord 15:592-597

Thomas M, Vuong KD, Jankovic J (2006) Long term prognosis
of psychogenic movement disorders. Parkinsonism Relat Disord
12:382-387

Feinstein A, Stergiopoulos V, Fine J, Lang AE (2001) Psychiatric
outcome in patients with a psychogenic movement disorder: a
prospective study. Neuropsychiatry Neuropsychol Behav Neurol
14:169-176

Stone J, Zeman A, Sharpe M (2002) Functional weakness and
sensory disturbance. J Neurol Neurosurg Psychiatry 73:241-245
Daum C, Hubschmid M, Aybek S (2014) The value of ‘positive’
clinical signs for weakness, sensory and gait disorders in conver-
sion disorder: a systematic and narrative review. ] Neurol Neuro-
surg Psychiatry 85:180-190

Stone J (2009) The bare essentials: functional symptoms in neurol-
ogy. Pract Neurol 9:179-189

Calne DB, Lang AE (1988) Secondary dystonia. Adv Neurol
50:9-33

Comella CL, Leurgans S, Wuu J et al (2003) Rating scales for
dystonia: a multicenter assessment. Mov Disord 18:303-312
Burke RE, Fahn S, Marsden CD et al (1985) Validity and reliabil-
ity of a rating scale for the primary torsion dystonias. Neurology
35:73-77

@ Springer

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Folstein MF, Folstein SE, McHugh PR (1975) Mini-Mental State:
a practical method for grading the state of patients for the clini-
cian. J Psychiatr Res 12:189-198

Hamilton MC (1960) Hamilton Depression Rating Scale (HAM-
D). Redloc 23:56-62

Hamilton M (1959) Hamilton Anxiety Rating Scale (HAM-A). J
Med 61:81-82

Marin RS, Biedrzycki RC, Firinciogullari S (1991) Reliability and
validity of the apathy evaluation scale. Psychiatry Res 38:143-162
Nijenhuis ERS, Spinhoven P, VanDyck R et al (1996) The devel-
opment and psychometric characteristics of the somatoform dis-
sociation questionnaire (SDQ-20). J Nerv Ment Dis 184:688-694
Carlson E, Putnam F (1993) An update on the dissociative experi-
ences scale. Dissociation 6:16-27

Albanese A, Bhatia K, Bressman SB et al (2013) Phenomenology
and classification of dystonia: a consensus update. Mov Disord
28:863-873

Lang AE (1995) Psychogenic dystonia: a review of 18 cases. Can
J Neurol Sci 22:136-143

Fahn S, Williams DT (1988) Psychogenic dystonia. Adv Neurol
50:431-455

Williams DT, Ford B, Fahn S (1995) Phenomenology and psy-
chopathology related to psychogenic movement disorders. Adv
Neurol 65:235-257

Kranick S, Ekanayake V, Martinez V, Ameli R, Hallett M, Voon
V (2011) Psychopathology and psychogenic movement disorders.
Mov Disord 26:1844—-1850

van der Hoeven RM, Broersma M, Pijnenborg GH et al (2015)
Functional (psychogenic) movement disorders associated with
normal scores in psychological questionnaires: a case control
study. J Psychosom Res 79:190-194

Ricciardi L, Demartini B, Crucianelli L, Krahé C, Edwards MJ,
Fotopoulou A (2016) Interoceptive awareness in patients with
functional neurological symptoms. Biol Psychol 113:68-74
Demartini B, Petrochilos P, Ricciardi L, Price G, Edwards MJ,
Joyce E (2014) The role of alexithymia in the development of
functional motor symptoms (conversion disorder). J Neurol Neu-
rosurg Psychiatry 85:1132-1137

Pareés I, Brown H, Nuruki A et al (2014) Loss of sensory attenu-
ation in patients with functional (psychogenic) movement disor-
ders. Brain 137:2916-2921

Pareés I, Kassavetis P, Saifee TA et al (2013) Failure of explicit
movement control in patients with functional motor symptoms.
Mov Disord 28:517-523

Nielsen G, Stone J, Matthews A et al (2015) Physiotherapy for
functional motor disorders: a consensus recommendation. J Neu-
rol Neurosurg Psychiatry 86:1113-1119



	Characteristics of two distinct clinical phenotypes of functional (psychogenic) dystonia: follow-up study
	Abstract 
	Background 
	Objectives 
	Methods 
	Results 
	Conclusion 

	Introduction
	Patients and methods
	Statistical analyses

	Results
	Discussion
	References




