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Dystonia is a syndrome of sustained musc le 
contractions, caus ing twisting and repetitive 
movements or abnormal posture. The disease 
is ~1sually classified based 0 11 etiology as id­
iopathic (primary) or symptomatic (sec­
ondary). Primary torsion dystonia (PTO) en­
compasses sporadic and fnmi lial cases. Four 
different PTO 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 
schematizc based on simple phenotype­
genotypc correlarion. 

The natural history of PTO is characterized 
by focal onscl and frequent spread Lo other 
body parts with a variable time course. In 
many cases, dystonia remai ns fr1cal or spreads 
only to 1he adjacent muscul<llurc. Su!Ticien t 
data arc Ml available on the progression of 
dystonia, particularly in the European populu­
tion. MorC(Wer, few studi es have focused Oil 

the clinical features of familial dystoni:i in 
large series. This clrnpter reviews a series of 
460 PTO putients n;:ferrcd to the Movement 
Disorders Clinic of the Gemelli I Iospital in 
Rome: we analyze the onset and progression 
of sporudic dystoniu nn<l describe the clinical 
features of famil ial ca.qes. 

SUBJf:CTS AND METllODS 

The Movement Disorders Clinic was 
started in 1986 at the Gemell i I lospital in 
Rome. During an interva l of IS 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 <lystonic movements occurring in combi­
nation, either at rest or following a voluntary 
motor task (I). The observation of sensory 
tricks provided an additional diagnostic crite­
rion for a definite clinical diagnosis. Isolated 
head or limb tn:inors were not consi<lered re­
liuble criteria for the diagnosis. The registry 
included cases of PTD, of dystonia plus syn­
dromes (2) •md of secondary dyslonia (e.g., 
due to cerebral palsy, stroke, neoplasm, drug 
induced, or psychogenic). The etiologic clas­
sification wus based on clin ical and labora­
tory workout including neuroimaging (3). The 
patients were evalm1ted al l<.:asl 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 

I 7 I 
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onset and at the Lime of the last visi t, disease 
site. and family history of movement disor­
ders. Continuous data were expressed as mean 
(::L stondord deviation, SD) ~ncl were compared 
by Student's t-test. Categorical data were com­
pared by means of chi square (X1

) test. The 
analysis of variance (n.:peated measures) was 
pr;:rfonned (4) to estimate the mean number of 
sites progt·cssivcly involved during the follow­
up in sporndic and in f;.unilial c<1ses. 

To cxumine the clinical features of familial 
dystonia, we considered the patients who re­
ported al least one family member with dys­
tnniu. All index cases were asked for partici­
pation of their relati ves in the study. Only one 
index subject was considered for each family. 
In 39 index cases, the diagnosis of fam ilial 
dystonia was confirmed personally as we ex­
amined fami ly members. Thirty-three index 
patients were not further investigated. 

RESUl :rs 

The Gemelli dyslonia n.:gistry encompassed 
593 paticnts (356 women and 237 men) with 
primary or secondary dystonia who were fol­
lowed in lhe period 1986- 200 I. The patients 
originated mostly from Centro! and Southern 
Italy (Lazio, Ca111punia, Apulia, and Abruzzo 
regions). One hundred thirty-three patients 
were afT1.:cted by secondary dystonia, 460 (296 
women and 164 mcn) had PTD. 

Thc mea n age at onset in PTD cases (48.3 
± 17.7 years ) was higher than that of sec­
ondary cases (30. 1 :±- 23.0; /> <.00 I). Perinatal 
ccrcbrnl injury was the commonest cause of 
secondal'y dystonia (33 .3%), an<l Lrcalment 
with neuro leptics wus thi; second most com­
mon cause (28.0%); in 5.3% or em;es a psy­
chi all'ic condition not related to ncuroleptic 
intake wns associuled with dystonia (obses­
sivc·emnpulsive disorder, psychosis). Head 
trauma, brain ncoplasm, thalamotomy, stroke, 
parkinsonism, or Fahr's disease were the 
causes or the remaining secondary cases. 

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

The 380 sporadie PTD putients had a mean 
age at disease onset of 49.1 ± 17.2 years. At 
the last avai labl<.: clinical examination, 234 
patients presented a foca l dystonia ( 124 cra­
nial , 43 cervical, 2 1 laryngeal, 43 upper limb, 
and three lower li mb). Seb'TI1ental cases were 
124, encompassing 52 patients nlTccted by 
ernnial-ecrvical dystonia, 23 by cranial-cervi­
ca l ~inti upper limb dystonia, 24 by Meige's 
syndrome, 17 by neck and upper limb, six by 
neck and trunk, two by neck and laryngeal 
dysloni:i. Multifoc:il dysLonia occurred in 
seven patients and generalized dysto11ia in 15. 
There was a male-lo-female rat io of I: 1.85, 
mainly caused by a prcpondcranee of women 
with blepharospasm or cranial-cervical dysto­
nin (M:F rntio of I :2.6 and I :3.7, respec­
ti vely). 

Of the 460 patients with PTO, XO ( 17.6%) 
reported a family history of dystonia; eight 
had relati ves included in the registry, and 
therefore, the frequency of fam ili al cuses was 
15.9% .. In 39 cnses, familial dystonia was as­
certained by direct cxnminntion of the af­
fec ted relatives or indirect evidence hased on 
1nedic:i l records confirming the diagnosis. 
These famili es were studied in detail. Among 
the families studied, 15 presented a rrevulcnt 
phenotype of foca l dystonia, 16 had a seg­
mental phenotype, and eight u generalized 
phenotype. 

Sporndic PTD 

Di!i·ease Onset 

At onset, all PTD pati ents presented with 
focal symptoms, nnd n large vnriability of 
body districts invol ved. Most c.:ascs (55.3%) 
had cranial onset, with blepharosrasm in al­
most all , and oronwndibular dyston in in just 
eight. Cervical dystonia was observed in 77 
patients (20.3%); 29 patients (7.6%) had spas­
modic dysphoni:i at onset; 64 patients ( 16.8%) 
had limb onset involving onc upper limb in 
most cases (64, 14.2%) and a lower li mb in tbe 
remaining I 0 (2.6%). The mean age at onset 
was 49. I J. 17.2 years; uge ul onsct varied ap­
purcntly 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 <.00 I , when compared to the other sub­
groups), whereas the mean age of patients 
with cranial onset was the highest (p <.00 I). 
Cranial, ci.:rvical. laryngeal. and lower limb 
onset were observed more frequent ly in 
women than in men ( M 10 F ratio I :2.7, I: 1.8, 
I :2.6, I :4.0, respectively). Interestingly. onset 
in the upper limh was more frequent in men 
th::in in women (M to F nitio 2.8: 1) and the age 
::it disease onst:t was higher in men (p <.05). 

Pm;:ression 

In most patients (234, 6 1.5%) dystnnia did 
not progress after n mean disease duration of 
7.2 ± 6.4 years. but remained confined to the 
si lt.: of onset. In 124 patients (32.6%, mean 
disease durution: I 0. 1 :!: 9.4 years) dyston ia 
progressed to a segmental distribution; in 22 
pnl icnts (5.6%, mean disease duration: 14.2 ± 
15.R years) dystonia progressed to a multifo­
ca l or generalizt.:d distribution ( rahlt.: 24- 1 ), 

Patients with gcncruli zed dystonia had a 
lower age.: at disease onset thun patients with 
focal. seg111ent<1 I, or multifoca l distri butions 

( 17.9 ± 16.7, compared to 50.2 ± 17.3 y1.;ars 
for segmental, 48.4 ± 17.7 for multifocal. and 
50.4 J: 15.2 for focal cases; p <.001 in each 
case); there were no difTcn.mces in age at dis­
ease ~msl!l among patients wi th focal. seg­
mental . and multi fbcal dystonia. 

When patients were comrared on the ba...;is 
of the body ureu affected at onst.:l, it wns ob­
served that clinictll progn!ssion occurr1.;cl in a 
high1.;r percentage of patient::; with lower limb 
onset (75%1), than of those with cervical 
(48.0%), cran ial (40.4%). laryngeal (27.6%), 
or upper limb onset (20.3%). No gender­
related diffcr1.;nce occurred in the progression 
of dystonia. 

The progression rate varied in relation Lo 
the site afTectcd at di sease onset. In the 111a­
joii1y of patients wi th cran ial onset in whom 
spread of dystonia occurred, the disease pro­
gressed to cranial-cervical involve t11cnf or lo 
Mcige's syndrome, with very few cases of 
generali1::i tion. Cervical (anti luryngeal) dys­
lonia progressed to cranial-cervical or cervi­
cal-brachial segmcnt::il dystonia; genera liza­
tion occurred in 9°/i) of patients wi th cervica l 
onset and in no patient with laryngeal onset. 
In I I out of 5-J. paticms with upper limb onset, 
dyston ia progressed to other sit1.;s, mostly to a 

TABLE 24-1. Presentation of dystonls st the last examination In sporadic cases 

Features uf dystonla Number M/F Ago at onset Disease duration 

Focal PTO 
Cran la I 124 35/89 57.4 :t 9.4 6.6 :t 5.6 

Blepharospasm 122 34/88 57 3 ± 9.4 6.7 ± 5.6 
Low face 2 1/1 47.5 :t 24.7 1.0 :t 0.0 

Cervical 43 17/26 42.0 ± 14.5 9.5 ± 8.0 
Laryngeal 21 7/14 55.0 ± 174 5.9 ± 6.1 
Upper limb 43 34/9 38.0 ± 15.9 7.7 :t 6.6 
Lower limb 3 1/2 33.3 ± 22.0 3.3 :t 4.2 

Total of focal forms 234 94/140 50 4 ± 15.2 7.? ± 6.4 
Sogmental PTDs 

Meige's syndrome 24 8/16 57.9 ± 9.2 8.8 ± 7 3 
Cranial-cervical 52 11 /41 53.1 ± 15.3 9.2 ± 8.8 
Neck and upper llinb 17 8/9 37.9 ± 21.5 15 8 ± 11 .6 
Neck ancJ trunk 6 1/5 40.8 :t 18.5 5.3 ± 2.8 
Neck and laryngAf1I 2 0/2 51.0± 12.7 6.0 ± 0.0 
Cranial-cervical and upper limb 23 4/19 47.3 :t 19.9 11 .2±1 1.3 

Total of segmental forms 124 32/92 50.2 ± 17.3 10.1 J: 9 4 
Multlfocal dyslonla 7 1/6 48.4 :t 17.7 5.7 ± 4.7 
Generalized dystonla 15 6/9 17.9 ± 16.7 18.3 J: 17.7 
Total 380 133/247 49. 1 ± 17.2 8.6 :t B.5 

PTO, 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 di rectly re­
lated to the spread of symptoms (p <.00 I), 
thus revealing that dystonia is a progressive 
disease. The most relevant clinical progression 
occurred during the first 5 years; after that pe­
riod Lite disease was more stable (Fig. 24· I ). 

Primary Torsion Oystonia Families 

The frequency of foin i I ial inheritance in the 
registry was estimated to be 15.9%. This wa:s 
calculated by consideri ng 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 foca l, in 16 segmental, 
and in eight generalized. Age at onset was 
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adult (>2 1 years) in 34 fam ilies: onset was 
early (::;2 1 years) in three families; in two 
fami lies age at onset was variable. 

fn nine families the prevalent phenotype 
was cranial-cervica l dystonia with occasional 
generali"ation, two families had cranial­
cervical dystonia with upper limb involve­
ment, and thrct.: had a cranial-cervica l form. 
Cervical dystonia wns the prevalent phenotype 
in seven families (wi th occasional lower limb 
involvement in four of them). Cranial dystonia 
(blcpharospasm, with or without lower cranial 
involvement) was the most common presenta­
tion in five fami li es; focal laryngeal dystonia 
occurred in three families, and isolated 
writer's cramp in two. Generalized dystonia 
occurred in eight fam ili es (i n two of them with 
rapid movements resembling myoelonic dys­
tonia); two non-Jewish families and one 
Sephardi Jewish family had the DYTI muta­
tion; some family members of the non-Jewish 

15-19 20-24 25-29 

Years after onset 

FIG. 24·1. Clinical progression of dystonla in a population of 380 patients with sporadic primary tor· 
sion dystonia (PTD), who were fo llowed up after disease onset. Number of involved sites 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 or 
foca l orornandibulur dystonia or isolated 
lower limb dystonia. 

Genetic Data 

We screened 163 subjects for the GAG 
<lelet ion 0 11 the DYT I gene; 13 of them (8%) 
carric<l the muLation (Table 24-2). Three of 
them were affected by sroradic PTD an<l ten 
were members of three families. Three pa­
tients (two fami lial PTO and one sporadic), 
out of 140 with adult onset, carric<l Lhe DYTI 
GAG deletion . Overall , we identified 11 
DYTI cases of PTD and two unaffected carri­
ers. DYT/ patients had n mean age at onsel of 
23.3 ± 19.7 years. and mean disease duration 
of 17 .4 .::!.. 17.4 years. Men-to-women rat io was 
of 1.2: I . All cases presented with limb onset; 
in five cases onset was in u lower I imb. 

Among familial DYTJ cases there was an 
unaffected gene carrier who presented a clin­
ica lly definite form of psych<>genic dystonia 
(5). She was the mother or a 21-yeur-old nwn 
arrected by classic generalized DYTJ 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. <lystonia re­
mained confined lo the upper li mb. A typical 

form of DYTJ PTD affected rom patients with 
early onset in a lower limb and rapid general­
ization. 

Four DYTI carriers with generoliwd dysto­
nia had limb onset an<l spread to cervical 
muscles (i n one case there was also laryngeal 
and oromandibular involvement). The mean 
age al disease onset wu::; I 0.0 ± 5.4 years. One 
DYT I carrier presented dystonia of the right 
shoulder at age 42; progre::;sion included sco­
lio::;is 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 
linkag1.: studies, li nkage to the DYT6 and 
DYT7 loci was excluded. 

The set or families with cervical <lystonia 
nnd occasional generalization included a large 
family with 11 atfoctcd memb1.:rs linked 10 a 
novel PTO locus (DYTJ 3) located on chromo­
some 1p36.l3-36.32 (6). The prevalent phe­
notype revealed foca l or segmental dystonia 
with prominent involvement of the c;ranial­
cervical region and the upper limbs ( 7). The 
ngc al onset in the affected subjects was vari­
able, rnnging 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-cervi<.:al region (in six pa­
tient!S) or in the upper li mb (in two patient:;), 
and wns apparently segmentnl (both upper 

TABLE 24-2. Genetic classification of primary torsion dystonia (PTO) patients and families (not 
considering dystonla plus syndromes) 

Genetic No. of patients Age at 
characterization (no. ot families) Clinica l features onset 

DYT1+ 10 (3) Limb onset and rapid generalization Juvenile 
OYT1- 4 (2) Blepharospasm Adult 

2 (1) Cranlal-corvlcal Juvenile 
6 (3) Cranial-cervical Adult 
2 (1) Cranial-cervical or upper limb Adult 
3 (1) Cranial-cervical or generalized Juvenile 

15 (4) Cranial-cervical or generalized Adult 
2 (1) Cervical Juvenile 
3 (1) Cervical or generalized Adult 
4 (2) Upper limb Adult 
2 (1) Generalized Juvenile 
4 (1) Myoclonlc 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 
nfft:cted individuals. All the ratients with long 
disease duration had a spread of symptoms to 
other body regions; in two puticnts the disease 
progressed to gcnera lizalio11, but their func­
tional impai1111cn t remained mild. The esti­
mated pcnetrance of the DYTl 3 gene in this 
fomi ly was 58%. 

DISCUSSION 

The present series includes 460 PTD pa­
tients referred to the Gemel Ii Movement Dis­
orders Clinic during a 15-year interval 
( 1986 200 I ). Pnpulation data arc innuenced 
by several cond itions: thu center is a referral 
clinic for adult cases from centra l and south­
ern Italy; chi ldren are not referred routinely. 
and this may bias the estimateJ prevalence or 
both early-onset PTD and secondary dysto­
nias (particularly those secondury to birth in­
jury). In the present series, early-onset cases 
accounted for I 0.2% or the total and 8ec­
ondary dystonias for 22.4%. This is at odds 
with earlier series collected in other move­
ment disorders centers where puli<.:nts with 
early onset were approximately 20% of the to­
tul (8.9). This may indicate bctween-cc11ter 
differences in the catchment arcus or in the 
avai lability of pediatric neurologists. Another 
difference is in the ropulati on collected by 
different ccntcrs: North American series en­
compass many Ashkenazi Jewish patient;-;, 
who nre poorly represented in Europeun reg­
istries. Genet ic heterogene ity between this 
and other series providcs nn intriguing 
glimpse on differences in populations. 

Most pltlicnts with sporadic PTD in the 
pn:scnt series (61.6%) had u final phenotype 
of focal dystonia, 32.6°1.1 had a segu1cntal 
form, 1.8% wc1'e multifocal. and 3.9% had 
gencro lization. This is in agreement with data 
indicating that most patients with adlllt-onsct 
PTO have r(leal dystonia, whereas segmental 
or multifocal J ystoniCI represent altogether 
22% of cases ( I 0). Accordi ng to the preva­
lence du tu cstimnted by an earlier study, pa­
tie11ls with focal dystonia arc ten times more 

numerous than those with generalized forms 
( 1 I). Considering focal PTO, most patients in 
this series were affected by blepharospasm or 
by cervical dystonia. This is consistent with 
the results of !Several studies indicating that 
bleplrnrospasm is more rrcquent in southern 
Italy ( 12) than in the Un ited States, .lap:~n, or 
northern Europe, where cervica l dystonia is 
the most common foca l dystonia ( I l, 13, 14). 
Interestingly, an cpidemiologic study per­
formed in Segovia, Spain. foun<l that blepha­
rospas111 was the commonest focal dystonia, 
thus providing a parallel between the two 
Mediterranean countri es ( 15). Nevertheless, 
the relative frequency or blepharospasm and 
of cervical dystonia may be overestimated in 
the GemeJli series because pntients affected 
by lht.:sc focal forms wcre referred specifi­
cally for botul1num toxin treatment. This i:s 
probably n common bias in all clinica l series 
coll ected during the last 15 years that ultempl 
to deduce preval<.:11cc or dystonin ()Jl the basis 
of patient scl'ics collected at movement disor­
den; clinics. 

The present i-;tudy confirms that general­
ized dystonia presents at an eal'licr ::lge at on­
set than focal or segmen tal forms ( l 6) and 
that the age at onset is inven;ely rclated to the 
diffusion of dystonia (9). In the pI'esent series, 
the mean age at onset was 17.9 ± 16.7 years 
for generalized dystonia, 50.2 t 17.3 for seg­
mental, and 50.4 ± 15.2 for foca l dystonia. 
r he rrescnt series also indicates sex-related 
differences in t1ge at disease onset: in patients 
with crn nial, cervical. or laryngea l dystonia 
age nt onset was higher in women than in 
men, while in patients with upper limb clysto­
ni::l age at onset was higher in men. This t)b­
servat io11 is in keepi ng with earlier reports 
(I\ 17, 18) and points lo n role of sex hor­
mones in the pothophysiology of dysto11ia 
( 19,20). 

Significant di rTcrences were observed 
when patients with foca l onset were catego­
rized by their age at onset, in keeping with the 
observation that the mean age a1 onset in­
cre::lses as tile site of onset ascends in the 
body (9). In patients with cranial dystoniu, a 
progression to other body areas occurred in 
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40.4% of cases~ this figure i:-. similar to that 
reported in another series of Italian patients 
affected by blepharoi-..'}1asrn (2 1 ). In Lhe North 
American population, howeve1·, it has been 
observed that a spread of symptoms occurred 
in 73% of I 07 patient!; wi th cranial onset (9). 
In the present series. cervical and laryngeal 
dystonia have a higher rate of progn:sr-;io1i to 
other body areas (cervical <lystonia: 48.0%; 
laryngeal dystonia: 27.6°/ci). Previous studies 
have found that spread of disease <>ccurs i11 
on ly 22% of non-Jcwish patients with adult 
onr-;et (9), in 31.9% of cervical dystonia cases 
(22), and only in 14% of laryngcn l PTD cases 
(9). As for as upper limb clystonia is con­
cerned, the rate of progression observed in the 
Gemcl li registry (20.4%) is lower than that of 
previous stud ies reporting figures of 41 % for 
adult-onset cases, 721Yo for early-onset cnscs 
(9). and 60% for DY'l'J ncgati v<: Ashkcnazi 
Jewish patients (23 ). This discrepancy may be 
due to the higher age al onset of' patients in the 
present series thnt c111:0111passcs 111:111y patients 
with writer's cramp or occupational dystonia, 
who do not lrnve progression t.o gcncrn lin1-
tion. 

The frequency of cases with family history 
of dystonia among our PTD populati on was 
estimated to be 15. 9%, in keeping with previ­
ous studies, which estimate<l fa mili al occur­
rence between 18% (24) and 23% (25) or pa­
tients. The latter study reported that the 
incidence of dystonia among firs t-di;gree rel­
atives of patien ts with tortitoll is and blepha­
rospasm is higher than expected on the basis 
of population data. Furthermore, familiarity 
ha:-; been considered i i risk factor for PTO in 
an epidemiologic study performed in Italy 
(26). 

The analysis of f:1111iliu l l:nses of the 
Gemelli registry showed that among 140 PTD 
pal icnts with adul t onset who were si;rccned 
for the OY1'/ 1nutution, three had the DYT/ 
GAG deletion. In two patients with familial 
dystonia, the age at onset was 50; in the spo­
radic patient, age al onr-;cL was 42. This obser­
vation pro\ ides caveats on the poss ibility of 
exporting to the European population the test­
ing proposed ror North American patients 

seeking genetic testing for the DYTI mutation 
(27). Further comparisons should probably 
account for differences in gcnctie back­
grounds between North America and Europe. 
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