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ABSTRACT: BackgroundBackground: The dystonias are phenotypically and etiologically heterogenous disorders. Many
proposals and a consensus recommendation have been provided for the diagnosis and classification of the
dystonias, but these recommendations serve only as general guidelines. Current diagnosis and classification
may still depend on clinical judgment causing different opinions.
ObjectiveObjective: To delineate clinical features used by movement disorder specialists in the diagnosis and
classification of isolated focal cervical dystonia, and to develop recommendations for a more consistent
approach to classification according to anatomical regions involved.
MethodsMethods: Cross-sectional data for subjects diagnosed with isolated dystonia were acquired from the Dystonia
Coalition, an international, multicenter collaborative research network. Data from many movement disorder
specialists were evaluated to determine how diagnoses of cervical dystonia related to their recorded
examinations. Cases were included if they were given a diagnosis of focal cervical dystonia. Cases were also
included if they had dystonia of the neck on exam, but were given an alternative diagnosis such as segmental
dystonia.
ResultsResults: Among 2916 subjects with isolated dystonia, 1258 were diagnosed with focal cervical dystonia. Among
these 1258 cases, 28.3% had dystonia outside of the neck region. Regions involved outside of the neck
included the shoulder, larynx, and sometimes other regions. Analysis of the results pointed to several factors
that may influence specialists’ use of current diagnostic guidelines for making a diagnosis of isolated focal
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cervical dystonia including varied interpretations of involvement of nearby regions (shoulder, larynx, platysma),
severity of dystonia across different regions, and occurrence of tremor in different regions.
ConclusionsConclusions: Although focal cervical dystonia is the most common type of dystonia, a high percentage of
subjects given this diagnosis had dystonia outside of the neck region. This observation points to the need for
more specific guidelines for defining this common disorder. Such guidelines are proposed here.

The dystonias are a phenotypically and etiologically diverse
group of disorders.1 Over the years, there have been many pro-
posals for how they should be classified into meaningful groups.2

In 2013, a group of experts provided a consensus statement with
recommendations for the diagnosis and classification for all dys-
tonias.3 These recommendations have been widely adopted and
successfully applied to children and adults.4–6 However, the rec-
ommendations were intended to serve only as general guidelines,
leaving some room for clinical judgment. As a result, differences
of opinion may occur.6

The body regions affected with dystonia are an important fea-
ture for the classification of dystonia.3 Focal dystonia is defined as
involvement of a single body region, and segmental dystonia
involves two or more contiguous regions. Multifocal dystonia
involves non-contiguous regions, and generalized dystonia
includes the trunk and at least two other body regions. This
aspect of classification is simple, intuitive, and both clinically and
scientifically valuable. However, this aspect for classification is
not consistently used.

Although cervical dystonia (CD) is the most common of all
dystonias,7 there are no widely accepted diagnostic criteria. Some
criteria have been proposed, but they have not yet been vali-
dated.8 Furthermore, these criteria do not delineate focal from
broader patterns of involvement, such as segmental or multifocal
dystonia. The current study provides an in depth analysis of a
large multicenter cohort focusing on the diagnosis of CD, and
particularly its classification according to body regions affected.
Data were methodically collected by numerous specialists in
movement disorders internationally and compared to determine
how diagnoses related to examination features recorded. The
goal was not to establish new criteria or validate recently pro-
posed diagnostic criteria for CD, but to evaluate application of
existing guidelines in the diagnosis of focal CD, with a specific
focus on classification according to body regions affected. The
data are used to generate empirical recommendations for a more
consistent approach.

Methods
Data for these analyses were obtained from the Dystonia Coali-
tion, an ongoing multicenter international project aimed at
delineating the clinical features and evolution of isolated dys-
tonias. Methodological details for this study,9 and clinical details
for portions of this cohort have been presented elsewhere.10–12

Briefly, subjects were recruited by 57 different specialists in

movement disorders at 40 sites across North America, Europe,
and Australia. All investigators were trained to use the same
examination and data recording protocols, with a centralized
database. All subjects gave written informed consent at the rec-
ruiting site according to the Declaration of Helsinki and The
Common Rule. For the current study, the analysis of de-
identified aggregate data was further approved by the Emory
University Human Subjects Review Board. All data from March
2, 2011 to April 19, 2019 were used. For individuals with multi-
ple evaluations over time, only data from the first visit
were used.

Subjects treated with botulinum toxin could not be recruited
until overt symptoms returned, usually at least 3 months follow-
ing treatment, and never less than 2 months following treatment.
Concurrent treatment with oral medications was allowed. The
current study focused on a subgroup of subjects with CD. These
cases could be identified in the database in three different ways;
(1) an examination checklist that indicated which body regions
were affected with dystonia or tremor; (2) a quantitative score
for each body region affected using Global Dystonia Rating Scale
(GDRS)13; and (3) overall viewpoint on best clinical diagnostic
label. Since widely accepted diagnostic criteria for CD are not
available, clinicians were asked to use their expert judgment for
making the diagnosis, which typically involved applying the
2013 consensus report for definition and classification of dysto-
nia3 to the neck region. Cases were included when any of these
three sources of information suggested dystonia involving the
neck, so results cover the full spectrum of cases with neck dysto-
nia, regardless of the diagnosis. Since all three data elements were
to be provided by a site investigator with special expertise in
movement disorders, comparing these three different sources of
information permitted assessment of how the diagnosis given by
the specialist compared to their recorded examination and exis-
ting guidelines.

Descriptive statistics are presented as average values � stan-
dard deviations. Group comparisons were conducted using
Student’s t test or the Kruskal-Wallis test for non-parametric
measures.

Results
After elimination of 79 cases with incomplete data, information
was available for 2916 unique individuals with isolated dystonia
(Table 1). Among all 2916 subjects, 1258 (43.1%) had a diagnosis
of focal CD. Among these 1258 subjects, 1245 (99%) had neck
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involvement on the examination checklist, confirming dystonia
of the neck. The 13 cases (1%) diagnosed with focal CD but
without neck involvement on the examination checklist had
non-zero GDRS scores for neck, suggesting that the examination
checklist was incomplete for these cases. In addition, data regard-
ing the site of origin for dystonia was recorded as the neck
and/or shoulder for all 13 cases, providing further confirmation

for neck involvement. With three independent sources of infor-
mation suggesting CD (diagnosis, GDRS score, site of origin), all
13 cases were considered to have CD, and included in all further
analysis. This preliminary analysis revealed how comparing the
three different sources of information for the same issue could be
used to confirm diagnoses and identify any potential discrepan-
cies in data entry.

TABLE 1 Descriptive statistics for 2916 subjects with isolated dystonia

Exam checklist
showing neck
only (N = 914)

GDRS scores
non-zero for

neck only (N = 763)

Diagnosis = focal
cervical dystonia

(N = 1258)

Sex

Females 671 (73.4%) 557 (73.0%) 928 (73.8%)

Males 243 (26.6%) 206 (27.0%) 330 (26.2%)

Age

At recruitment 58.9 � 12.2 (18–87) 59.2 � 12.0 (18–87) 59.4 � 12.1 (18–87)

At dystonia onset 44.8 � 14.2 (5–82) 45.0 � 14.2 (6–82) 45.4 � 14.0 (6–82)

Duration of illness 14.1 � 12.0 (0–63) 14.2 � 12.0 (0–63) 14.0 � 11.8 (0–65)

Race

White 863 (94.4%) 723 (94.8%) 1186 (94.3%)

Black 12 (1.3%) 10 (1.3%) 20 (1.6%)

Asian 14 (1.5%) 12 (1.6%) 14 (1.1%)

Other 21 (2.3%) 14 (1.8%) 25 (2.0%)

Unknown 4 (0.4%) 3 (0.4%) 13 (1.0%)

Age, age of onset, and disease duration are reported as mean � SD (range).

TABLE 2 Body regions with dystonia among cases diagnosed with focal CD

Regions affected
Number of cases affected
based on only Exam (%)

Number of cases affected
based on only GDRS (%)

Focal CD with only neck involvement 890 (70.7) 757 (60.2)

Focal CD with no neck involvement 13 (1.0) 9 (0.7)

Focal CD with neck involvement
and at least one other body region

355 (28.2) 492 (39.1)

Neck+shoulder only* 169 (13.4) 258 (20.5)*

Neck+hand only 33 (2.6) 22 (1.7)

Neck+upper face only 26 (2.1) 24 (1.9)

Neck+upper arm only* 15 (1.2) 258 (20.5)*

Neck+larynx only 14 (1.1) 16 (1.3)

Neck+lower face only 9 (0.7) 11 (0.9)

Neck+trunk only 9 (0.7) 11 (0.9)

Neck+jaw+tongue only 4 (0.3) 3 (0.2)

This table shows the body distribution of dystonia based on the exam checklist or the GDRS scores among 1258 cases diagnosed with focal CD.
*Exam form lists neck and shoulder separately, however, GDRS form lists shoulder+proximal arm. Therefore, both neck+shoulder only AND neck+upper arm only
numbers on exam were compared with neck+shouder+upper arm numbers in GDRS form.
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Neck Dystonia with Shoulder
Involvement
Among the 1258 subjects diagnosed with focal CD, 355 (28.2%)
had examination checklists that included the neck, along with at
least one other body region (Table 2). This finding implies a sub-
stantial portion of cases did not have dystonia limited to a single
body region. The most common region affected apart from the
neck was the shoulder (N = 169), indicating that many move-
ment disorder specialists consider shoulder involvement to be
consistent with a diagnosis of focal CD. This view is consistent
with the 2013 consensus report, which acknowledged the fre-
quent convention of including shoulder involvement in the diag-
nosis of focal CD.2

To assess this hypothesis, we reviewed the examination check-
list for all 2916 cases where both neck and shoulder were the
only regions affected. Among 183 cases meeting these criteria,
19 were excluded because GDRS scores were zero, and three
were excluded for data entry errors. Of the remaining 161 cases,
150 (93.2%) had a diagnosis of focal CD. The remaining 11 cases
had a diagnosis of segmental dystonia. These results confirm that
most movement disorder specialists consider shoulder involve-
ment to be a feature consistent with a diagnosis of focal
CD. However, a minority of specialists consider this combination
to reflect segmental dystonia.

To determine whether diagnoses of focal CD were given to
these 150 cases because neck symptoms dominated over shoulder
symptoms, GDRS scores for neck and shoulder were compared.
GDRS scores were systematically higher for neck (5.3 � 2.0;
range = 1–10) compared to shoulder (3.2 � 01.7; range = 1–8)
for all 150 cases (P < 0.01). GDRS scores were also higher for
neck (4.9 � 1.6; range = 2–7) compared to shoulder (3.4 � 1.6;
range = 2–7) for the 11 cases diagnosed instead with segmental
dystonia (P = 0.03). However, the Kruskal-Wallis test revealed

no significant difference between the focal versus segmental diag-
nostic groups when comparing the distribution of scores for neck
(P = 0.6) versus shoulder (P = 0.70) (Fig. 1). These results imply
that movement disorder specialists did not provide a diagnosis of
focal CD based only on the more severely affected body region.

Neck Dystonia with Involvement
of Other Body Regions
We next investigated how the diagnosis of focal CD was affected
by involvement of other body regions that fall in the neck
region, such as the larynx. Among all 2916 cases, 69 were
reported on the examination checklist to have involvement of
only neck and larynx. Of these 69 cases, seven were excluded
because GDRS scores were zero, and one was excluded due to
incomplete data. Of the remaining 61 cases with neck and larynx
involvement only, 40 (65.6%) had a diagnosis of segmental dys-
tonia, 8 (13.1%) focal CD, 11 (18.0%) focal laryngeal dystonia
(LD), and 2 (3.3%) multifocal dystonia. These results imply that
subjects with both neck and larynx involvement are more often
considered to be segmental, not focal dystonia.

We next evaluated how severity of dystonia in the neck or
larynx might impact the diagnosis of focal versus segmental dys-
tonia. For the eight subjects diagnosed with focal CD, GDRS
scores for neck (average = 4.6 � 2.0; range = 1–8) trended
higher than those for larynx (average = 3.1 � 1.6; range = 0–8),
but the difference did not reach statistical significance (P = 0.2).
For the 11 subjects diagnosed with focal LD, GDRS scores were
significantly (P = 0.001) higher for larynx (average = 3.7 � 1.6,
range = 2–6) compared to neck (average = 1.7 � 0.8, range = 1–
3). For the group of 40 subjects diagnosed with segmental dysto-
nia, GDRS scores for neck (3.8 � 1.9; range = 1–7) and larynx
(4.2 � 1.8; range = 1–7) were more closely matched (P = 0.4).
Overall, these results imply that diagnoses of focal versus

(A) (B)

FIG. 1. Impact of severity on diagnosis. Panel a shows GDRS scores for neck were higher than shoulder for all cases where both regions
were involved. Panel B shows scores were similar for cases diagnosed with focal or segmental dystonia.

186 MOVEMENT DISORDERS CLINICAL PRACTICE 2022; 9(2): 183–190. doi: 10.1002/mdc3.13376

RESEARCH ARTICLE DIAGNOSIS OF CERVICAL DYSTONIA



segmental dystonia might be influenced at least in part by the
most severely affected area.

Aside from the shoulder and larynx, there were 61 additional
cases with dystonia in the neck combined with at least one other
body region among all 2916 cases (Table 2). For these cases,
33 were diagnosed with focal dystonia (21 focal CD, 11 focal
cranial, 1 focal limb), 27 with segmental dystonia, and
1 multifocal dystonia. Although data entry errors cannot be
entirely excluded, evaluation of GDRS scores suggested that
some specialists were giving a diagnosis based on the most
severely affected region, while others based their diagnosis on the
whole distribution of body regions regardless of severity. For
example, for all 21 cases diagnosed with focal CD, GDRS scores
were higher for neck than any of the accompanying regions.
Overall, these data demonstrate significant variations in the prac-
tices of movement disorders specialists in diagnosing focal versus
broader patterns of involvement in CD.

Neck Dystonia with Tremor
Approximately half of all individuals with CD also have tremor,
most commonly affecting the head/neck and/or upper limbs.14

Whether these tremors should be considered a manifestation of
dystonia or a coincidental tremor disorder is not clear. To deter-
mine how the presence of tremor might influence diagnoses
given by movement disorder specialists, data regarding which
body regions were affected with tremor were evaluated. In the
Dystonia Coalition database, the presence or absence of tremor is
recorded in the examination checklist for individual body
regions, although tremor severity scores are not collected.

Among all 1258 cases diagnosed as having focal CD,
930 (73.9%) were recorded to have clinically visible tremor of at
least one body area. The most common body areas with tremor
included the neck (N = 720, 57.2%), hand (N = 157, 12.5%),
upper arm (N = 38, 3.0%), and larynx (N = 21, 1.7%)
(Table 3). If tremor is considered part of the spectrum of dysto-
nia, then a significant portion of these subjects diagnosed with
focal CD would be re-classified as having segmental or multifocal
dystonia. For example, if hand tremors in CD are considered part
of the spectrum of dystonia, then 157 subjects with CD and
hand tremors (12.5%) would have segmental or multifocal dysto-
nia, depending on whether or not the arm was also affected.
Overall, these results imply that most investigators do not con-
sider the presence of tremor in body regions not affected with
dystonia when making determinations of focal, segmental, or
multifocal dystonia.

Discussion
Although CD is the most common dystonia in most movement
disorders clinics,7 there are no widely accepted diagnostic
criteria.8 There are recommendations for what delineates focal
CD versus broader segmental or multifocal patterns of involve-
ment.3 However, the most important finding from the current
study is that these recommendations are not consistently

TABLE 3 Dystonia and tremor in cases diagnosed with
focal CD

Body region affected
on exam

Cases with
dystonia

Cases with
tremor

Neck 1245 720

Shoulder 226 8

Hand 69 157

Larynx 36 21

Upper face 51 10

Lower face 37 5

Upper arm 28 38

Trunk 23 10

Jaw 16 7

Foot 5 5

Upper leg 4 6

Tongue 4 5

Pelvis 0 0

This table shows the body distribution of dystonia or tremor from the exami-
nation checklist among 1258 cases diagnosed with focal CD.

TABLE 4 Recommendations for diagnosis of cervical dystonia
according to body regions affected

Diagnosis Body regions involved

Focal cervical dystonia Neck only

Neck plus shoulder

Neck plus platysma

Segmental dystonia
with neck involvement

Neck plus shoulder and
upper arm

Neck plus shoulder and
whole arm/hand

Neck plus jaw/tongue

Neck plus lower face

Neck plus larynx

Neck plus trunk

Multifocal dystonia
with neck involvement

Neck plus hand (excluding
upper arm)

Neck plus upper face (not
including lower face, jaw
or tongue)

Neck plus lower limb

Generalized dystonia
with neck involvement

Neck plus trunk plus at least
one other body region
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followed. Specifically, there is a high frequency of dystonia out-
side of the neck region (28.2%) among patients classified by spe-
cialists in movement disorders as having focal CD.

The lack of consistency may reflect varied interpretation of
the 2013 expert consensus panel recommendations, which state
that only one body region may be affected to qualify as focal dys-
tonia, while at the same time recognizing the common conven-
tion of allowing shoulder involvement in focal CD.3 Uncertainty
regarding the exception for shoulder as part of focal CD may
come in part from commonly used dystonia rating scales, where
the Toronto Western Spasmodic Torticollis Rating Scale for CD
includes the shoulder, but the shoulder is listed as a body region
separate from the neck in the GDRS.13 Results from the current
study imply additional factors that may lead to variations in the
diagnosis and classification of CD as a focal dystonia. For exam-
ple, some specialists appear to base their overall diagnosis on the
most severely affected region, even though other body regions
may also be affected to a lesser degree. Another reason for the
varied use of diagnostic labels is that some investigators may carry
forward the initial diagnosis despite progression over time, or
they may use only the diagnosis being treated, even though there
may be other body regions involved. Data to evaluate these pos-
sibilities were not available. Another factor that may contribute
to variations in the diagnosis and classification of focal CD is the
lack of consensus regarding tremor as an intrinsic or accompany-
ing feature of dystonia. Whatever the reasons, the results point to
the need for more specific guidelines that delineate focal CD
from broader distributions.

In accordance with current guidelines,3 we propose that the
diagnosis and classification of focal CD be reserved for individuals
with involvement of muscles that move the neck, with or with-
out neck tremor. It is important to recognize that several muscles
that move the neck can also move the shoulder. For example,
the trapezius or levator scapula causes laterocollis when the
shoulder is fixed. These same muscles cause shoulder elevation
when the neck is fixed. Therefore, we recommend that the
combination of neck and shoulder dystonia be classified as focal
CD, in keeping with the 2013 expert consensus recommenda-
tion.3 However, additional involvement of the upper arm should
be labeled segmental dystonia, even when it is mild (Table 4).

Most investigators classified the combination of cervical and
laryngeal dystonia as segmental, not focal dystonia. Although the
larynx is obviously located in the neck, it has substantially differ-
ent muscle control, innervation, and developmental origins.
Therefore, a diagnosis of segmental dystonia seems more appro-
priate when there is cervical combined with laryngeal dystonia.
This recommendation is consistent with results from the current
study, where specialists more often classified the combination of
cervical and laryngeal dystonia as segmental, not focal dystonia.
Dystonia can also affect the platysma, which was not separately
evaluated in the current studies because it is not included as part
of the examination checklist or GDRS. Although the innerva-
tion and developmental origins of the platysma are more closely
aligned with the face, we recommend that the combination of
dystonia in the neck and platysma be labeled focal CD, because
the platysma can contribute to antecollis. Therefore, we suggest

that involvement of the platysma is consistent with a diagnosis of
focal CD. A summary of recommendations for CD based on all
potential body regions affected is provided in Table 4.

Tremor is another issue that needs to be considered when
classifying dystonias according to the body region affected. Oscil-
latory movements of a body region simultaneously affected by
dystonia are sometimes considered part of the spectrum of dysto-
nia. However, the relevance of tremors in body regions unaf-
fected by dystonia is less clear. Some investigators consider these
tremors to be an independent co-existing movement disorder.
Others prefer to consider them part of the spectrum of dystonia,
especially if they have a jerky and irregular quality. The inclusion
of tremor in classifying dystonias according to body region
affected remains a major challenge, because of the lack of con-
sensus regarding how dystonic tremors should be defined, along
with uncertainty regarding whether dystonic tremor can be dis-
criminated from other tremors by bedside exam alone.14 Until
additional data are available for further guidance when consider-
ing the role of tremor in subjects with dystonia, we recommend
continuing the current tradition used by the vast majority of spe-
cialists that does not include tremor occurring in body regions
unaffected by dystonia when classifying dystonia according to
body region affected.

A precise diagnosis is important for identifying clearly defined
populations for many studies. It is important for treatment studies
that involve patient-reported outcomes or quality of life for CD,
because dystonia outside of the neck region may contribute to
disability and therefore increase experimental variance when
evaluating the effect of an intervention. A precise diagnosis is
even more important for genetic studies, because a single incor-
rect diagnosis can dramatically alter outcomes. The results of the
current study highlight several sources of inconsistency and pro-
vide recommendations to address them.
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