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Dystonia is a syndrome of sustained muscle
contractions, causing twisting and repetitive
movements or abnormal posture, The disease
is usually classified based on etiology as id-
iopathic (primary) or symptomatic (sec-
ondary). Primary torsion dystonia (PTD) en-
compasses sporadic and familial cases. Four
different PTD loci and nine loci for other in-
herited dystonias have been identified so far.
Dystonia is a clinically and genetically het-
erogeneous disease that is difficult to
schematize based on simple phenotype-
genotype correlation.

The natural history of PTD is characterized
by focal onset and frequent spread to other
body parts with a variable time course, In
many cases, dystonia remains focal or spreads
only to the adjacent musculature. Sufficient
data are not available on the progression of
dystonia, particularly in the European popula-
tion. Moreover, few studies have focused on
the clinical features of familial dystonia in
large series. This chapter reviews a series of
460 PTD patients referred to the Movement
Disorders Clinic of the Gemelli Hospital in
Rome; we analyze the onset and progression
of sporadic dystonia and describe the clinical
features of familial cases.

Bystonia 4: Advances in Neurology, Vol. 94, Edited
by Stanley Fahn, Mark Hallett, and Mahlon R
DeLong Lippincott Williams & Wilkins,
Phaladelphi © 2004,
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SUBJECTS AND METHODS

The Movement Disorders Clinic  was
started in 1986 at the Gemelli Hospital in
Rome. During an interval of |15 years, 4,581
in- or outpatients were recorded in a move-
ment disorders registry. Patients in the reg-
istry received a clinical diagnosis of dystonia
based on the observation of dystonic postures
and dystonic movements occurring in combi-
nation, either at rest or following a voluntary
motor task (1). The observation of sensory
tricks provided an additional diagnostic crite-
rion for a definite clinical diagnosis. Isolated
head or limb tremors were not considered re-
liable criteria for the diagnosis. The registry
included cases of PTD, of dystonia plus syn-
dromes (2) and of secondary dystonia (e.g.,
due to cerebral palsy, stroke, neoplasm, drug
induced, or psychogenic). The etiologic clas-
sification was based on clinical and labora-
tory workout including neuroimaging (3). The
patients were evaluated at least twice a year
by a staff neurologist, who reviewed the diag-
nosis and the treatment plan.

The following clinical data were retrieved
from the registry: gender, ethnic origin, age,
disease duration, distribution of dystonia at

I7l
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onset and at the time of the last visit, disease
site, and family history of movement disor-
ders. Continuous data were expressed as mean
(4 standard deviation, SD) and were compared
by Student’s t-test, Categorical data were com-
pared by means of chi square (x°) test. The
analysis of variance (repeated measures) was
performed (4) to estimate the mean number of
sites progressively involved during the follow-
up in sporadic and in familial cases,

To examine the clinical features of familial
dystonia, we considered the patients who re-
ported at least one family member with dys-
tonia, All index cases were asked for partici-
pation of their relatives in the study. Only one
index subject was considered for each family.
In 39 index cases, the diagnosis of familial
dystonia was confirmed personally as we ex-
amined family members. Thirty-three index
patients were not further investigated.

RESULTS

The Gemelli dystonia registry encompassed
593 patients (356 women and 237 men) with
primary or secondary dystonia who were fol-
lowed in the period 1986-2001. The patients
originated mostly from Central and Southern
Italy (Lazio, Campania, Apulia, and Abruzzo
regions). One hundred thirty-three patients
were affected by secondary dystonia, 460 (296
women and 164 men) had PTD,

The mean age at onset in PTD cases (48,3
+ 17.7 years) was higher than that of sec-
ondary cases (30.1 + 23.0; p <,001), Perinatal
cerebral injury was the commonest cause of
secondary dystonia (33.3%). and treatment
with neuroleptics was the second most com-
mon cause (28.0%); in 5.3% of cases a psy-
chiatric condition not related to neuroleptic
intake was associated with dystonia (obses-
sive-compulsive disorder, psychosis). Head
trauma, brain neoplasm, thalamotomy, stroke,
parkinsonism, or Fahr’s disease were the
causes of the remaining secondary cases.

A detailed history revealed that 380 cases
were affected by sporadic PTD, whereas 80
patients reported at least one relative affected
with dystonia.

The 380 sporadic PTD patients had a mean
age at disease onset of 49.1 + 17.2 years. At
the last available clinical examination, 234
patients presented a focal dystonia (124 cra-
nial, 43 cervical, 21 laryngeal, 43 upper limb,
and three lower limb). Segmental cases were
124, encompassing 52 patients affected by
cranial-cervical dystonia, 23 by cranial-cervi-
cal and upper limb dystonia, 24 by Meige’s
syndrome, |7 by neck and upper limb, six by
neck and trunk, two by neck and laryngeal
dystonia. Multifocal dystonia oceurred in
seven patients and generalized dystonia in 15,
There was a male-to-female ratio of 1:1.85,
mainly caused by a preponderance of women
with blepharospasm or cranial-cervical dysto-
nia (M:F ratio of 1:2.6 and 1:3.7, respec-
tively).

Of the 460 patients with PTD, 80 (17.6%)
reported a family history of dystonia; eight
had relatives included in the registry, and
therefore, the frequency of familial cases was
15.9%. In 39 cases, familial dystonia was as-
certained by direct examination of the af-
fected relatives or indirect evidence based on
medical records confirming the diagnosis.
These families were studied in detail. Among
the families studied, 15 presented a prevalent
phenotype of focal dystonia, 16 had a seg-
mental phenotype, and eight a generalized
phenotype.

Sporadic PTD
Disease Onset

At onset, all PTD patients presented with
focal symptoms, and a large variability of
body districts involved. Most cases (55.3%)
had cranial onset, with blepharospasm in al-
most all, and oromandibular dystonia in just
eight. Cervical dystonia was observed in 77
patients (20.3%); 29 patients (7.6%) had spas-
modic dysphonia at onset; 64 patients (16.8%)
had limb onset involving one upper limb in
most cases (64, 14.2%) and a lower limb in the
remaining 10 (2.6%). The mean age at onset
was 49.1 + 17.2 years: age at onset varied ap-
parently in correlation with the site of onset—
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ascended from lower to upper body either in
women or in men, Patients with lower limb
dystonia had the youngest age at disease onset
(p =.001, when compared to the other sub-
groups), whereas the mean age of patients
with cranial onset was the highest (p =.001),
Cranial, cervical, laryngeal, and lower limb
onset were observed more frequently in
women than in men (M to F ratio 1:2.7, 1:1.8,
1:2.6, 1:4.0, respectively). Interestingly, onset
in the upper limb was more frequent in men
than in women (M to F ratio 2.8:1) and the age
at disease onset was higher in men (p <.05).

Progression

In most patients (234, 61.5%) dystonia did
not progress after a mean disease duration of
7.2 £ 6.4 years, but remained confined to the
site of onset. In 124 patients (32.6%, mean
disease duration: 10.1 + 9.4 years) dystonia
progressed to a segmental distribution; in 22
patients (5.6%, mean disease duration: 14.2 +
15.8 years) dystonia progressed to a multifo-
cal or generalized distribution (Table 24-1),

Patients with generalized dystonia had a
lower age at disease onset than patients with
focal, segmental, or multifocal distributions

(17.9 £ 16.7, compared to 50.2 £ 17.3 years
for segmental, 48.4 + 17.7 for multifocal, and
504 £ 15.2 for focal cases; p <.001 in each
case); there were no differences in age at dis-
ease onsel among patients with focal, seg-
mental, and multifocal dystonia.

When patients were compared on the basis
of the body area affected at onset, it was ob-
served that clinical progression occurred in a
higher percentage of patients with lower limb
onset (75%), than of those with cervical
(48.0%), cranial (40.4%). laryngeal (27.6%),
or upper limb onset (20.3%). No gender-
related difference occurred in the progression
of dystonia.

The progression rate varied in relation Lo
the site affected at disease onset. In the ma-
Jority of patients with cranial onset in whom
spread of dystonia occurred, the disease pro-
gressed to cranial-cervical involvement or to
Meige's syndrome, with very few cases of
generalization, Cervical (and laryngeal) dys-
tonia progressed to cranial-cervical or cervi-
cal-brachial segmental dystonia; generaliza-
tion occurred in 9% of patients with cervical
onset and in no patient with laryngeal onset,
In 11 out of 54 patients with upper limb onset,
dystonia progressed to other sites, mostly to a

TABLE 24-1. Presentation of dystonla at the last examinalion in sporadic cases

Features of dystonia Number M/F Age at onset Disease duration
Focal PTD
Cranlal 124 35/89 574 +94 66+ 56
Blepharospasm 122 34/88 573+94 6.7+56
Low face 2 1N 47.6 £ 247 1.0+ 0.0
Cervical 43 17126 420+ 145 9.5+ 8.0
Laryngeal 21 714 550+ 17.4 59+6.1
Upper limb 43 34/9 38.0 + 15.9 77+66
Lower limb 3 1/2 33.3£220 33x42
Total of focal forms 234 94/140 50,4 + 15,2 72464
Sagmental PTDs
Meige's syndrome 24 8/16 57,9 £9.2 88+73
Cranial-cervical 52 11/41 53.1 + 15.3 9.2+88
Neck and upper limb 17 8/9 379+ 215 158+ 11.6
Neck and trunk G 1/5 408 + 18,5 53+28
Neck and laryngeal 2 0/2 51.0 + 12.7 6.0+ 00
Cranial-cervical and upper limb 23 419 47.3 + 19.9 1122118
Total of segmental forms 124 32/92 50,2 +17.3 10.1 94
Multifocal dystonia 7 1/6 48.4 + 17.7 57 +4.7
Generalized dystonia 15 6/9 179 +16.7 183 2 17.7
Tolal 380 138/247 49.1 £ 17.2 86+ 8.5

PTD, primary torsion dystonla
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cervical or cranial-cervical involvement,
Seven out of 10 patients with onset in the
lower limb had a clinical progression, which
led to a generalized form in all.

Duration of clinical history was directly re-
lated to the spread of symptoms (p <.001),
thus revealing that dystonia is a progressive
disease. The most relevant clinical progression
occurred during the first 5 years; after that pe-
riod the disease was more stable (Fig. 24-1).

Primary Torsion Dystonia Families

The frequency of familial inheritance in the
registry was estimated to be 15.9%. This was
calculated by considering that eight patients,
out of 80 who had at least one relative with
dystonia, were already on record. Thirty-nine
PTD families were studied; in 15 the preva-
lent phenotype was focal, in 16 segmental,
and in eight generalized. Age at onset was

2 -
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1.8
1.7
16
15 ~
14 -
1,3 1
1.2 1
14 ¥

Number of involved sites

adult (=21 years) in 34 families; onset was
early (221 years) in three families; in two
families age at onset was variable.

In nine families the prevalent phenotype
was cranial-cervical dystonia with occasional
generalization, two families had cranial-
cervical dystonia with upper limb involve-
ment, and three had a cranial-cervical form.
Cervical dystonia was the prevalent phenotype
in seven families (with occasional lower limb
involvement in four of them). Cranial dystonia
(blepharospasm, with or without lower cranial
involvement) was the most common presenta-
tion in five families; focal laryngeal dystonia
occurred in three families, and isolated
writer's cramp in two. Generalized dystonia
occurred in eight families (in two of them with
rapid movements resembling myoclonic dys-
tonia); two non-Jewish families and one
Sephardi Jewish family had the DYT7 muta-
tion; some family members of the non-Jewish

1 . T

0-4 5-9 10-14

15-19 20-24 25-29

Years after onset

FIG. 24-1. Clinical progression of dystonia in a population of 380 patients with sporadic primary tor
sion dystonia (PTD), who were followed up after disease onset. Number of involved siles is shown

as average + standard error of the mean.
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families presented with atypical clinical fea-
tures. We did not observe any familial case of
focal oromandibular dystonia or isolated
lower limb dystonia.

Genetic Data

We screened 163 subjects for the GAG
deletion on the DYT! gene; 13 of them (8%)
carried the mutation (Table 24-2). Three of
them were affected by sporadic PTD and ten
were members of three families. Three pa-
tients (two familial PTD and one sporadic),
out of 140 with adult onset, carried the DYT/
GAG deletion. Overall, we identified 11
DYTI cases of PTD and two unaffected carri-
ers. DYT/ patients had a mean age at onset of
23.3 + 19.7 years, and mean disease duration
of 17.4 4 17.4 years. Men-to-women ratio was
of 1.2:1. All cases presented with limb onset;
in five cases onset was in a lower limb,

Among familial D¥T'/ cases there was an
unaffected gene carrier who presented a clin-
ically definite form of psychogenic dystonia
(5). She was the mother of a 21-year-old man
affected by classic generalized DYT/! PTD.
Two other women in the same family pre-
sented with early-onset upper limb dystonia
and mild progression: in one case dystonia
progressed to a segmental distribution involv-
ing the upper body; in the other, dystonia re-
mained confined to the upper limb, A typical

form of DYTI PTD affected four patients with
early onset in a lower limb and rapid general-
ization.

Four DYTI carriers with generalized dysto-
nia had limb onset and spread to cervical
muscles (in one case there was also laryngeal
and oromandibular involvement). The mean
age at disease onset was 10.0 & 5.4 years, One
DYTI carrier presented dystonia of the right
shoulder at age 42; progression included sco-
liosis and action-induced tremor of the right
hand, Two years later she presented tremor in
the left hand, 20 years after the onset she also
presented head tremor,

In four families that were large enough for
linkage studies, linkage to the DYT6 and
DYT7 loci was excluded.

The set of families with cervical dystonia
and occasional generalization included a large
family with 11 affected members linked to a
novel PTD locus (DYT13) located on chromo-
some 1p36.13-36.32 (6). The prevalent phe-
notype revealed focal or segmental dystonia
with prominent involvement of the cranial-
cervical region and the upper limbs (7). The
age at onset in the affected subjects was vari-
able, ranging from 5 to 45 years. No anticipa-
tion (of age at onset and severity) was docu-
mented among generations, Onset occurred
either in the cranial-cervical region (in six pa-
tients) or in the upper limb (in two patients),
and was apparently segmental (both upper

TABLE 24-2. Genelic classification of primary torsion dystonia (PTD) patients and families (not
considering dystonia plus syndromes)

Genelic No. of patients Age at
characterization (no. of families) Clinical features onset
DYT1+ 10 (3) Limb onset and rapid generalization Juvenile
DYT1- 4 (2) Blepharospasm Adult
2(1) Cranial-cervical Juvenile
6 (3) Cranial-cervical Adult
2(1) Cranial-cervical or upper limb Adult
3(n Cranial-cervical or generalized Juvenile
'4 25-29 15 (4) Cranial-cervical or generalized Adult
2(1) Cervical Juvenile
3(1) Cervical or generalized Adult
4(2) Upper limb Adult
rimary tor= 2(1) Generalized Juvenile
ipl’sézd;%g)s is siy;t)wn 4(1) Myoclonic Juvenile
DYT13+ 11 (1) Cervical or generalized Variable
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limbs) in one. Progression was mild and the
disease course was relatively benign in all the
affected individuals. All the patients with long
disease duration had a spread of symptoms to
other body regions; in two patients the disease
progressed to generalization, but their fune-
tional impairment remained mild, The esti-
mated penetrance of the DYT13 gene in this
family was 58%.

DISCUSSION

The present series includes 460 PTD pa-
tients referred to the Gemelli Movement Dis-
orders Clinic during a 15-year interval
(1986-2001). Population data are influenced
by several conditions: the center is a referral
clinic for adult cases from central and south-
ern Italy: children are not referred routinely,
and this may bias the estimated prevalence of
both early-onset PTD and secondary dysto-
nias (particularly those secondary to birth in-
jury). In the present series, early-onset cases
accounted for 10.2% of the total and sec-
ondary dystonias for 22.4%. This is at odds
with earlier series collected in other move-
ment disorders centers where patients with
early onset were approximately 20% of the to-
tal (8.9). This may indicate between-center
differences in the catchment areas or in the
availability of pediatric neurologists. Another
difference is in the population collected by
different centers; North American series en-
compass many Ashkenazi Jewish patients,
who are poorly represented in European reg-
istries. Genetic heterogeneity between this
and other series provides an intriguing
glimpse on differences in populations,

Most patients with sporadic PTD in the
present series (61.6%) had a final phenotype
of focal dystonia, 32.6% had a segmental
form, 1.8% were multifocal, and 3.9% had
gencralization. This is in agreement with data
indicating that most patients with adult-onset
PTD have focal dystonia, whereas segmental
or multifocal dystonia represent altogether
22% of cases (10). According to the preva-
lence data estimated by an earlier study, pa-
tients with focal dystonia are ten times more

numerous than those with generalized forms
(11). Considering focal PTD, most patients in
this series were affected by blepharospasm or
by cervical dystonia. This is consistent with
the results of several studies indicating that
blepharospasm is more frequent in southern
Italy (12) than in the United States, Japan, or
northern BEurope, where cervical dystonia is
the most common focal dystonia (11,13,14),
Interestingly, an epidemiologic study per-
formed in Segovia, Spain, found that blepha-
rospasm was the commonest focal dystonia,
thus providing a parallel between the two
Mediterranean countries (15). Nevertheless,
the relative frequency of blepharospasm and
of cervical dystonia may be overestimated in
the Gemelli series because patients affected
by these focal forms were referred specifi-
cally for botulinum toxin treatment. This is
probably a common bias in all clinical series
collected during the last 15 years that attempt
to deduce prevalence of dystonia on the basis
of patient series collected at movement disor-
ders clinics.

The present study confirms that general-
ized dystonia presents at an earlier age at on-
set than focal or segmental forms (16) and
that the age at onset is inversely related to the
diffusion of dystonia (9). In the present series,
the mean age at onset was 17,9 + 16,7 years
for generalized dystonia, 50.2 + 17.3 for seg-
mental, and 50.4 £ 15.2 for focal dystonia.
The present series also indicates sex-related
differences in age at disease onset: in patients
with cranial, cervical, or laryngeal dystonia
age at onset was higher in women than in
men, while in patients with upper limb dysto-
nia age at onset was higher in men. This ob-
servation is in keeping with earlier reports
(13,17.18) and points to a role of sex hor-
mones in the pathophysiology of dystonia
(19,20).

Significant differences were observed
when patients with focal onset were catego-
rized by their age at onset, in keeping with the
observation that the mean age at onset in-
creases as the site of onset ascends in the
body (9). In patients with cranial dystonia, a
progression to other body areas oceurred in
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40.4% of cases; this figure is similar to that
reported in another series of Italian patients
affected by blepharospasm (21). In the North
American population, however, it has been
observed that a spread of symptoms occurred
in 73% of 107 patients with cranial onset (9).
In the present series, cervical and laryngeal
dystonia have a higher rate of progression to
other body areas (cervical dystonia: 48.0%;
laryngeal dystonia: 27.6%). Previous studies
have found that spread of disease occurs in
only 22% of non-Jewish patients with adult
onset (9), in 31.9% of cervical dystonia cases
(22), and only in 14% of laryngeal PTD cases
(9). As far as upper limb dystonia is con-
cerned, the rate of progression observed in the
Gemelli registry (20.4%) is lower than that of
previous studies reporting figures of 41% for
adult-onset cases, 72% for early-onset cases
(9), and 60% for DYT! negative Ashkenazi
Jewish patients (23). This discrepancy may be
due to the higher age at onset of patients in the
present series that encompasses many patients
with writer’s cramp or occupational dystonia,
who do not have progression to generaliza-
tion,

The frequency of cases with family history
of dystonia among our PTD population was
estimated to be 15.9%, in keeping with previ-
ous studies, which estimated familial oceur-
rence between 18% (24) and 23% (25) of pa-
tients. The latter study reported that the
incidence of dystonia among first-degree rel-
atives of patients with torticollis and blepha-
rospasm is higher than expected on the basis
of population data. Furthermore, familiarity
has been considered a risk factor for PTD in
an epidemiologic study performed in [taly
(26),

The analysis of familial cases of the
Gemelli registry showed that among 140 PTD
patients with adult onset who were screened
for the DYT! mutation, three had the DYT!
GAG deletion. In two patients with familial
dystonia, the age at onset was 50; in the spo-
radic patient, age at onset was 42. This obser-
vation provides caveats on the possibility of
exporting to the European population the test-
ing proposed for North American patients
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seeking genetic testing for the DYT'1 mutation
(27). Further comparisons should probably
account for differences in genetic back-
grounds between North America and Europe.
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