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Sirs: Suggestions that dystonia may
be initiated by a peripheral trauma
date from the nineteenth century [1].
However, the demonstration of a di-
rect causative link has so far been
lacking. Case reports have shown
that the clinical presentation of post-
traumatic dystonia differs substan-
tially from that of primary torsion
dystonia[2, 3].

Family 2 of the Gemelli dystonia
registry present a case of autosomal
dominant transmission of a homoge-
neous cervical dystonia phenotype
linked to a still unmapped gene [4].
We studied two twin sisters (family
members 111:6 and 111:8; Fig.1) who
shared with all other family members
the homogeneous phenotype of
adult-onset craniocervical dystonia.
They were identical twin sisters,

Fig.1 The family pedigree shows the dis-
tribution of definitely affected (filled sym-
bols) and of probably affected subjects
(half-filled symbols)

born at term by uncomplicated vagi-
nal delivery. Neither of them re-
ceived any kind of medication
known to cause or to affect dystonia
or were reported to have suffered
any trauma. Life events of the twins
were reconstructed in detail by col-
lecting al the available information.
Past medical and persona data of the
twin sisters were collected from each
family member by cross-referencing
hospital records, interviews of rela-
tives, and any available photographs
and videos (Table 1). DNA was ex-
tracted from whole blood according
to standard methods. Analysis of GT
polymorphisms was carried out by
PCR and acrylamide gel elec-
trophoresis. The polymorphisms and
their localization were: HD CAG
(4p), DAS392 (4q), D4S1534 (4q)
SCA1 CAG (6p), D9S60 (9q), DR-
PLA CAG (12p), D12S51328 (12q),
D14S52 (14q), D16S283 (16p),
D18S62 (18p), D19S215 (19p).

Monozygosity of the twin sisters
was confirmed by observing identi-
cal aleles for these highly poly-
morphic markers. In addition, the
parental alleles were reconstructed
on the basis of the four sibs geno-
types. For six markers al the four
parental alleles were segregating,
while for two markers only three dif-
ferent parental alleles were found.
The remaining three markers were
not informative. The conditioned
probability of the twins being dizy-
gotic, given the results obtained, was
1.1 x 10 (considering an a priori
probability of dizygotic and monozy-
gotic twins in the white population
of 0.64 and 0.36, respectively).

Twin 1 (111:6) was seen at the
Movement Disorders Clinic of
Gemelli Hospital. She was the first-
born and was breast fed; her early
development was reported to have
been normal. At the age of 6 years
she and her twin were asked by their
parentsto help in farm work. Asis
customary among women in that
rural area, twin 1 started carrying
heavy bags, such as bales and pitch-
ers, on top of her head. She had
menarche at the age of 14 years. At
the age of 23 she married, moved to
Rome, and stopped working in agri-
culture. At the age of 24 she had her
first uncomplicated pregnancy fol-
lowed by a natural delivery. At the
age of 38 a second pregnancy ended
in amiscarriage. Menopause oc-
curred at 48 years. She suffered from
familial goiter and gallbladder
stones. At the age of 55 the patient
moved back to her village and re-
sumed farm work; again she carried
heavy weights on her head when
working as a farmer. She did so for
atotal time of 26 years (from 6 to
23 and from 55 to 65 years of age).
At the age of 65 years she reported
the onset of pain and tension in the
posterior muscles of the neck; afew
months later, she developed retrocol-
lis and stopped carrying weights on
her head. Dystonia progressed
rapidly. At the age of 66 axia dysto-
nia (with retrocollis, irregular head
tremor, and trunk involvement)
was associated with severe ble-
pharospasm, tremulous adductor la-
ryngeal dystonia, jaw-opening move-
ments, and dystonic posturing of the
upper limbs. Typical sensory tricks
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Table1l Comparative time course of life events and of clinical features in two identical monozygotic twins affected by primary torsion

dystonia
Age Twin 1 Twin 2
(years) . . . .
Life events Dystonia Life events Dystonia
6 Starts farm work and carries weights Starts farm work without carrying
on her head weights on her head
23 Stops carrying weights on her head
23 Marriage
24 First pregnancy, delivery
27 Stops farm working. Marriage
29 First pregnancy, delivery
31 Second pregnancy, delivery
38 Second pregnancy, miscarriage
41 Third pregnancy, delivery
49 Mild depressive syndrome
56 Restarts farm working and carries
weights on her head
65 Stops carrying weights on her head Cervical
due to dystonia
66 Cervical, trunk Crania
69 Cervical, trunk, laryn- Craniocervical
geal, upper limbs
72 Severe segmental Craniocervical

were observed. There were no pyra-
midal, cerebellar, or somatosensory
abnormalities; intellectual function
was hormal. Magnetic resonance
imaging of the brain was unremark-
able. When last examined in 1998, at
the age of 72, the clinical picture
was severe and segmental, without
further progression of dystonia. The
patient is currently being treated with
tetrabenazine, myanserine, and with
botulinum toxin injections. Control
of dystoniais only partially satisfac-
tory; the patient is still incapacitated
by severe axia involvement.

Twin 2 (111:8) was born few min-
utes after her twin sister and was
fed by awet-nurse. Early develop-
ment was normal. Menarche and
menopause occurred at 14 and 45
years, respectively. She had helped
her parents in the fields, as her twin
sister had, but unlike her sister she
had refused to carry weights on her
head. She married at the age of 27
and had three unremarkable pregnan-
cies. As her twin, she was affected
by familial goiter and gallbladder
stones. At the age of 66 she first
noted involuntary movements of the

perioral muscles. Later, dystonia
slowly progressed to other facial
muscles and finally to the neck.
Computed tomography of the brain
and laboratory tests were unremark-
able. At the time of first examina-
tion, at the age of 69, she showed:
blepharospasm and facial dystonia,
tremulous voice, involuntary con-
tractions of the platysma muscle,
mild cervical dystonia, and mild pos-
tural tremor of the upper limbs. So
far she has not required treatment
with botulinum toxin; dystoniais
mild, and the patient remains com-
pletely independent in daily life ac-
tivities and housekeeping.
Observations of monozygotic
twins with similar exposure to the
environment are rare. The patients
reported here had only few differ-
ences in their life events and lived in
the same geographical and social en-
vironment. They had a remarkably
similar phenotype that varied only in
severity and progression and repro-
duced the prevalent family pheno-
type. In another reported family with
adult-onset cervica dystonia, mono-
zygotic twins presented an 8-year

difference in the age at onset, but a
similar degree of progression and
topographic extension and an identi-
cal phenotype [5]. Two monozygotic
twins of Jewish extraction presented
with generalized dystonia at the age
of 16 and 23 years, respectively. They
aso differed in severity, response to
pregnancy, and degree of diurna
fluctuations [6]. Dystonia remained
confined to the lower limbs in both;
their response to levodopa treatment
was not tested, and a retrospective
diagnosis of levodopa-responsive
dystonia seems probable in our view.
Environmental factors are the
most plausible variables to explain
the remarkable differences in sever-
ity and progression of primary tor-
sion dystoniain the twins reported
here. What are such environmental
factors? Age at marriage and the
number of pregnancies varied
dlightly, and there were no other ma-
jor differencesin life events. Hor-
monal factors or increase in weight
related to pregnancies may have af-
fected the dystonia phenotype; how-
ever, direct load on the spinal cord,
by walking while carrying weights
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on the head, is the most obvious
event related to the onset and pro-
gression of cervical dystoniain twin

1 and to its spread down to the trunk.

The pathogenic mechanism by
which peripheral trauma may initiate
dystoniain a predisposed individual
has not been elucidated. Since no di-
rect basal ganglia or brain damage
occurs, a complex functional sen-
sory-motor reorganization is thought
to take place [7]. Based on current
pathophysiological models, indicat-
ing that dystoniais associated with
hyperactivity of the premotor areas
[8], it can be hypothesized that re-
peated local strain may accelerate
and aggravate the devel opment of
such abnormality. The observation of
these monozygotic twins emphasizes
the importance of repeated strain in
genetically determined, otherwise
typical, primary torsion dystonia
This sort of environmental cause
may account for the variability of
phenotype within primary torsion
dystonia families.
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