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The relationship between trauma and idiopathic
torsion dystonia

N A Fletcher, A E Harding, C D Marsden

Abstract
Generalised, multifocal or segmental
idiopathic torsion dystonia (ITD), is
caused by an autosomal dominant gene
with reduced penetrance in about 85% of
cases. Of 104 patients with these types of
ITD, 17 (16'4%) gave a history which
suggested that dystonic movements had
been precipitated or exacerbated by
trauma. Eight of these 17 patients
had affected relatives. If precipitated,
dystonia appeared first in the injured
part of the body within days or up to 12
months after the trauma and later
became more widespread. Peripheral
injuries may influence basal ganglia
function and provoke the onset of
dystonic movements in individuals who
are ITD gene carriers.
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Idiopathic torsion dystonia (ITD) is charac-
terised by dystonic movements and postures
in the absence of other neurological deficits,
or an identified underlying cause such as

Wilson's disease and other metabolic or

degenerative diseases, encephalitis, neonatal
hypoxic-ischaemic encephalopathy or ex-

posure to neuroleptic drugs.' In the United
Kingdom, about 85% of cases of generalised
or segmental ITD are probably caused by a

single autosomal dominant gene with 40%
penetrance and highly variable expression.2
The phenotype of autosomal dominant ITD
ranges from severe childhood onset general-
ised disease to mild adult onset focal dystonia
or postural tremor. Many solitary cases are

probably due to new mutations or inheritance
of the ITD gene from an asymptomatic gene
carrier parent. Negligible intrafamilial
correlations for both age of onset and severity
of involuntary movements are consistent with
the hypothesis that the highly variable clinical
features of ITD are determined by interaction
of environmental factors with the ITD gene,
rather than modification by other genes or

genetic heterogeneity.2
The nature of environmental factors

modifying the ITD phenotype is unknown.
Trauma is a possible candidate, as several
reports of dystonia precipitated by peripheral
injuries have accumulated.' Such patients are
distinct from cases of dystonia following head
injury complicated by damage to the basal
ganglia.4' Direct basal ganglia damage cannot
be the explanation for the development of
dystonia when the trauma is strictly peri-
pheral and localised. In this study, the

relationship between trauma and dystonia was
examined in a large series of cases of general-
ised, multifocal and segmental ITD, in the
majority of which there was evidence for a
diagnosis of inherited dystonia.2 The aim was
to establish how often trauma appears to
precipitate dystonia in those who are at risk of
developing it by virtue of being ITD gene
carriers.

Methods
All patients were seen as part of a clinical and
genetic study of generalised, multifocal or
segmental ITD in the UK.2 They were all
interviewed and examined according to a
standardised protocol by one of us (NAF) in
1987 and 1988. Diagnostic criteria for ITD
were: 1) generalised, multifocal or segmental
dystonia as defined by Fahn et al;' 2) no
pyramidal, cerebellar, sensory or intellectual
deficit; 3) no history of perinatal hypoxic-
ischaemic encephalopathy or kernicterus and
normal early development; 4) no other pre-
disposing cause for secondary dystonia such
as encephalitis or neuroleptic drug exposure;
5) no cause disclosed by investigation, par-
ticularly imaging and laboratory investiga-
tions and 6) no clinical features to suggest
secondary dystonia or other dystonic states of
unknown aetiology such as dopa responsive,
paroxysmal or alcohol responsive myoclonic
dystonia.6 Ascertainment was not biased in
favour of familial cases; those referred
specifically because of a positive family history
were not included.

In all patients who participated, a medical
and family history was taken, including details
about previous injuries and surgical or dental
procedures (excluding simple fillings or single
extractions) and complete neurological
examinations were performed. To minimise
heterogeneity, cases with only focal dystonia
or in which the diagnosis of ITD was not
secure were excluded.

Results
One hundred and four patients fulfilled the
inclusion criteria for this study.2 Dystonia was
generalised in 51 (49 0%), multifocal in seven
(6-7%), segmental in 45 (43 3%) and one had
idiopathic hemidystonia. Of the 45 segmental
cases, 25 had axial, nine cranial, nine brachial
and two crural segmental dystonia. Fifty five
(54%) had relatives with dystonia.
Twenty one of the 104 patients dated the

onset of their dystonia to an episode of trauma,
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Table Patients with dystonia probably precipitated or exacerbated by peripheral injury

Age at Nature of Site of Current
Case FH injury (years) injury onset Interval extent

Group I: Dystonia precipitated by trauma
1 Y 35 Surgery (dental) OMD < 1 year Axial (S)
2 Y 15 Surgery (dental) OMD < 1 month Generalised
3 Y 13 Laceration (hand) WC < 1 month Generalised
4 Y 7 Venous cannula Arm Immediate Generalised
5 N 5 Sprain (arm) Arm Immediate Generalised
6 Y 20 Sprain (ankle) Foot < 1 week Generalised
7 Y 6 Laceration (leg) Foot < 1 year Multifocal
8 Y 50 Head injury Neck < 1 month Axial (S)
9 N 47 Sprain (neck) Neck 6 weeks Axial (S)
10 N 40 Contusion (trunk) Neck 1 day Axial (S)
11 N 59 Surgery (dental) BS < 1 year Cranial (S)
12 N 15 Contusion (hand) Hand < 3 months Hemi
13 Y 17 Fracture (nasal) OMD 6 months Generalised
14 N 7 Contusion (face) SD < 1 month Generalised

Group II: Dystonia exacerbated by trauma
3 Y 34 Surgery (spinal) Axial 2 days Generalised
4 Y 8 Fracture (arm) Arm 6 weeks Generalised
15 N 27 Sprain (lumbar) Axial 2 weeks Generalised
16 N 5 Electrical (trunk) Axial Immediate

29 Surgery (leg) Leg Immediate Generalised
17 N 10 Fracture (arm) Arm Immediate Generalised

OMD = oromandibular dystonia; WC = writer's cramp; BS = blepharospasm;
SD = spasmodic dysphonia; (S) = segmental; FH = family history; Y = yes; N = no.

either an injury or a surgical procedure, three
reported striking exacerbation of existing
dystonia after an injury or surgery, and two
reported both of these phenomena. These 26
cases were grouped into the following
categories: 1) Onset possibly precipitated by
trauma (trauma followed by the onset of
dystonia in the same region within one year);
2) Existing dystonia exacerbated by trauma
within two months; 3) Reports of uncertain
significance (dystonia following injury after a
long delay or to a remote site); 4) Trauma
which probably followed the onset of the
dystonia.
The relationship of trauma to onset or

exacerbation in the first two groups is shown in
the table; in two (cases 3 and 4) dystonia was
first precipitated and later exacerbated by
trauma. Therefore, 17/104 (16.4%) index cases
had a history of injury less than one year before
onset or exacerbation of their dystonia, and
involving the subsequently affected site.

Onset possibly precipitated by trauma
Case 1 had a difficult and painful extraction of
retained roots of a tooth; this was followed
within one year by oromandibular involuntary
movements and subsequently by severe axial
dystonia.

Case 2 had two upper molars extracted and a
plate fitted. A few weeks later he developed
oromandibular dystonia which progressed to
generalised ITD.

Case 3 sustained a deep laceration to her
right hand at the age of 13. Writer's cramp
appeared in the hand a few weeks later. At the
age of 34, a laminectomy was performed for a
prolapsed intervertebral disc. Severe involun-
tary movements of the trunk appeared post-
operatively and have persisted.

Case 4 had a laparotomy for peritonitis and
an intravenous cannula was inserted into the
left forearm; her mother noted involuntary
movements of this arm while she was recover-
ing from the anaesthetic. A year later severe
involuntary movements developed in the other

arm upon removal of a plaster cast after fracture
of the wrist.

Case 5 fell and injured his right arm at the
age of five; the arm was immobilised in a
sling. Abnormal involuntary movements and
postures of the arm were noted immediately
and these progressed to severe dystonia of the
arm and hand. He now has generalised ITD.

Case 6 fell and injured her left ankle at the
age of 20. A few days later, the foot suddenly
developed a dystonic posture; violent involun-
tary movements of the leg, especially on walk-
ing, have persisted.

Case 7 fell and sustained a deep laceration to
the anterior aspect of the left leg, between the
ankle and the knee. Eleven months later, she
developed dystonia of the left foot and leg
which progressed to severe generalised dys-
tonia which confined her to a wheelchair.
Case 8 was struck on the head by a heavy box.

There was no loss of consciousness. A few
weeks later she developed torticollis and now
has axial segmental dystonia.

Case 9 turned his head suddenly and
awkwardly while driving in order to avoid an
accident. There was a sudden pain in the neck
which radiated into the back of the head. Six
weeks later he developed persistent torticollis
and a tremor of the hands.

Case 10 was injured between the scapulae
while unloading a lorry whose heavy rear
door swung closed and struck him. There was
some bruising and much pain on movement,
followed within 24 hours by torticollis. He now
has axial segmental dystonia with involvement
of trunk, arms and face.

Case 11 had a complete dental clearance for
caries. This was followed after a few months by
oromandibular and subsequently by cranial
segmental dystonia.

Case 12 accidentally struck his left thumb
with a hammer, producing bruising and swell-
ing. A few days later the hand adopted an odd
posture. This persisted and within a few weeks
the left foot was also involved. Over the course
of the next 10 years, further dystonia has
appeared on the left side. Despite intensive
neuroradiological studies, no structural lesion
has been detected to account for the hemi-
dystonia.

Case 13 fell from a bicycle at the age of 17 and
sustained grazes to the face and a nasal fracture.
Six months later she developed dystonic
dysphonia and now has generalised ITD with
prominent cranial involvement.

Case 14 fell and sustained bruising of the
face. Dysphonia appeared within a few weeks
followed by oromandibular dystonia; the
patient now has generalised dystonia.

Existing dystonia exacerbated by trauma
In addition to cases 3 and 4 described above,
who had dystonia precipitated and exacerbated
by injuries, there were three other cases in
whom dystonia was exacerbated by trauma.
Case 15 developed dystonia of the left leg in
childhood which remitted in his late teens. The
involuntary movements of the leg reappeared
at the age of 20 and over the next seven years
spread to the arms and the other leg. At the
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age of 27, he was lifting a heavy weight at work
and suddenly developed lower back pain; two
weeks later, persistent involuntary movements
of the trunk appeared.

Case 16 developed severe generalised dys-
tonia at the age of three years, initially in the
right leg. Two years after the onset he was
given electrotherapy by a chiropractor. An
unexpected surge ofcurrent produced a sudden
painful contraction of the right paraspinal
muscles. The resultant scoliosis persisted and
severe muscle spasms of the trunk have
occurred ever since. Several years later, at the
age of 29, a tendon shortening operation was
performed on the right knee to correct a flexion
deformity. The limb had been severely dys-
tonic but the involuntary movements had been
almost abolished by a left thalamotomy (his
third) a year previously. Immediately after the
tendon surgery, violent involuntary move-
ments returned in the right leg and these have
persisted.

Case 17 developed right sided writer's cramp
at the age ofnine and later, dystonia ofthe right
leg and foot. A year later she fell over and
fractured the left wrist. Involuntary pronation
and elevation of the left arm appeared almost
immediately and have persisted.

Eight of these 17 patients (cases 1, 2, 3, 4, 6,
7, 8, 13) had relatives with dystonia.

Reports of uncertain significance
There were five cases in which the relationship
between the trauma and dystonia was less clear.
Case 18 developed writer's cramp eight years
after an extensive laceration of the right hand.
Case 19 developed torticollis 10 years after a
neck injury sustained while playing rugby.
There were few details about this injury but
there was considerable pain and a cervical disc
lesion was diagnosed at the time. At the age of
nine years, case 20 sustained a laceration over
the right eye which was sutured but later
became infected, taking several weeks to heal.
Dystonia developed in the left arm a few
months later. Case 21 had a total dental
clearance for pyorrhoea at the age of 30 years
and poorly fitting dentures were worn sub-
sequently; oromandibular dystonia developed
25 years later and this has progressed to cranial
segmental dystonia and postural tremor. Case
22 sustained a head injury at the age of five
which produced concussion. Less than one
year later, dystonia developed in the left hand
and rapidly became generalised. One of these
five patients (case 20) had affected relatives.

Cases in which trauma was probably a
consequence of early dystonia
Case 23 developed stiffness and pain in the
neck at the age of 47. Traction was applied and
the neck was manipulated under general anaes-
thesia. Obvious torticollis was noticed a few
weeks later. Case 24 had boxed in over 300

bouts but had never been knocked out or
seriously injured; 18 months after stopping
fighting, he developed pain in the neck. After a
course of neck traction he suddenly developed
retrocollis and dystonia of the right arm and
trunk as well as blepharospasm and dysarthria.
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Case 25 suddenly "went over" on her right
ankle at the age of ten and thereafter noted
abnormal postures of the right foot which was
remembered as being inverted and plantar
flexed. She later developed severe generalised
ITD. Case 26 fell because her right foot
"turned in" causing her to lose balance. The
foot retained a plantar flexed and inverted
posture and generalised ITD has now devel-
oped. Two of these patients (cases 25 and 26)
had affected relatives.

Discussion
This study was undertaken on a well defined
population of patients with ITD, 85% of
whom can be considered to have a genetic
disorder,2 and suggests that trauma may
interact with genetic susceptibility in the
development of dystonia. The first 17 cases
described add to the increasing and longstand-
ing body of evidence which incriminates peri-
pheral trauma in the onset or exacerbation of
involuntary movements in various dystonic
disorders, and indicate that trauma may be
relevant to generalised inherited disease as well
as focal dystonias which probably have a more
diverse aetiology. Gowers7 described torticollis
and writer's cramp after local injuries and
Wilson8 referred to injury as a precipitant of
"occupational cramps". Sheehy and Marsden9
described three trauma-induced cases out of a
series of 60 patients with torticollis and
calculated that 9% of 414 cases of this focal
dystonia had suffered preceding injuries. These
authors'" also noted that writer's cramp could
be precipitated by local hand injury, and sub-
sequently identified five such cases amongst
91 patients." Marsden et al'2 described five
patients with muscle spasms and Sudeck's
atrophy after injuries to a limb. Severe pain
after the injury was characteristic and the
movements were often dystonic in nature.
Schott'3 described four patients with axial or
arm dystonia after local trauma, and later'4
described a further ten patients with movement
disorders which appeared to have been pre-
cipitated by peripheral trauma; six of these had
developed dystonia, including writer's and
pianist's cramps, cranial segmental dystonia,
axial segmental dystonia and focal foot dys-
tonia. The interval from injury to development
ofdystonia ranged from 24 hours to three years.

In some patients, oromandibular dystonia
has appeared after dental treatment.3' Brin
and colleagues'6 briefly reported 23 patients in
whom trauma precipitated dystonia in the
injured region after an interval of between one
day and eight weeks. Jankovic and Van Der
Linden,'7 also described a number of patients
with dystonia and tremor induced by peri-
pheral trauma; of 28 cases, 13 had persistent
dystonia (four ofa hand, five of a foot, one ofan
arm, one of a leg and two of craniocervical
musculature) developing within one day to 12
months after a relevant injury. In blepharo-
spasm, a history of preceding local ocular
disease has been recorded in about 12% of
cases.'8

Despite these numerous reports linking
dystonia and peripheral injury, the data should
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be interpreted with caution. Recall bias is
probable in some cases, and the history may be
misleading; for example, injuries may be
attributable to the onset of dystonia, such as

falling due to a dystonic foot posture, as seemed
likely in cases 25 and 26. Moreover, a direct
causeand effect relationship cannot be assumed.
Trauma is very frequent in the general popula-
tion; if injuries alone cause dystonia it should
be much more prevalent than it is. We are not
proposing that trauma is more common in
patients with dystonia. In addition to this
study, we have compared the frequency of
trauma in 72 patients with ITD in the year

before onset with that in an equal number of
healthy age and sex matched controls over the
same period. There was no significant difference
in the incidence of trauma between cases and
controls (Fletcher, Harding and Marsden,
unpublished observations). Consequently, an

interaction between trauma and pre-existing
liability, rather than injury alone, is the most
probable mechanisms by which trauma could
be involved in the development of ITD.
The pre-existing liability in cases where

trauma might have triggered dystonia is highly
likely to be genetic, particularly in patients with
generalised disease. It is now clear that
inheritance of segmental and generalised ITD
is autosomal dominant in both Jewish and non-
Jewish families in the UK,2 in Jewish families
in Israel'9 and in Jewish and non-Jewish
families in the United States.202' The reduced
penetrance and striking intrafamilial variation
in phenotype suggest that environmental fac-
tors can modify the expression of the ITD
gene.2 Peripheral trauma may be such an

environmental factor in view of the frequency
with which injuries appear to precipitate or

exacerbate the symptoms of ITD. Seventeen
patients in this study (over 16%) gave a history
suggesting trauma induced dystonia. Involun-
tary movements developed at the same site as

the injury, which was not trivial, and within
one year; dystonia later became more wide-
spread (see table). It is interesting that eight of
these 17 patients had affected relatives and were
therefore genetically at risk for the develop-
ment of ITD before the injury. Biased ascer-

tainment in favour of familial cases is not the
explanation for this, as patients referred
specifically because of a positive family history
were excluded from this study.2 Familial cases

among patients with trauma induced dystonia
were also mentioned by Brin and colleagues
(nine of23)16 and Jankovic and Van Der Linden
(three of 13).'7 This is consistent with the
hypothesis that peripheral injury might
precipitate dystonia in ITD gene carriers.
The precise mechanism by which trauma

might precipitate dystonia can only be
speculative while the pathophysiology of
ITD remains obscure. Some authors have
emphasised severe pain, sometimes with sym-
pathetic algodystrophy or Sudeck's atrophy,
after injuries which have led to dystonia."'
Schott"3 suggested that alterations in spinal
dopaminergic systems or other complex central
pain pathways may be involved in such cases.22

A major termination of the spinothalamic

tract is in the thalamus23 where the ventrobasal
nucleus, which projects to the somatosensory
cortex, has the clearest role in pain trans-
mission. This system probably subserves dis-
criminative pain perception24 while the
spino-reticular pathway may be involved in
large scale somatic and autonomic responses to
pain." The main projection of the nocioceptive
component of the spinoreticular tract is to the
nucleus gigantocellularis (NGC) in which (in
the rat) nearly all cells respond to noxious
stimuli.26 NGC neurons project principally to
the nuclei centrum medianum and parafasci-
cularis (CM-PF nuclei) which are a major
source of thalamic projections to the striatum,
the thalamostriatal tract.24 2728 Anatomically,
this pathway could allow central pain pathways
to influence basal ganglia function.
There is also direct experimental evidence

that peripheral injury alters basal ganglia
chemistry. De Ceballos et a129 found that a
thermal injury to one hind limb in the rat
causes early (24 hours) bilateral reduction of
leu-encephalin immunoreactivity in the globus
pallidus, and later (one week) bilateral (but
most marked contralateral), reduction of both
met-encephalin and leu-encephalin immuno-
reactivity in globus pallidus, and of met-
encephalin in caudate-putamen. These late
changes in basal ganglia encephalin content
could conceivably be responsible for peripheral
trauma precipitating dystonia in genetically
susceptible individuals.
Of particular interest is the association of

peripheral injury, reflex sympathetic dystrophy
and dystonia. 2 Recently, Schwartzman and
Kerrigan"0 reviewed 43 patients with reflex
sympathetic dystrophy and major movement
disorders, which in 33 took the form of obvious
dystonia. A number of mechanisms has been
invoked to explain the clinical features of reflex
sympathetic dystrophy. Peripheral mechan-
isms alone (such as ectopic generation of
neuronal impulses with ephaptic cross-talk at
the site of injury, as well as sympathetically-
mediated alteration in mechanoreceptor and
nocioceptive responses), seem unlikely to be
responsible. It is possible that reorganisation of
spinal cord sensory networks occurs to explain,
for example, the spread of pain in the condi-
tion. Whatever causes such changes in spinal
cord sensory activity could also affect spinal
motor machinery.30
Whatever the mechanism responsible for

trauma associated dystonia, there are practical
implications. In previously reported cases3 and
in six patients in this series, the injury
implicated in the onset of exacerbation of
dystonia was a surgical or dental procedure.
While treatment of incidental illnesses may
involve unavoidable surgery, and some injuries
are inevitable in everyday life, it may be
that caution is appropriate when considering
surgical treatment for dystonia, particularly
orthopaedic procedures to which many
patients are subjected with unpredictable
benefits.
We thank the neurologists and general practitioners who kindly
allowed us to study their patients, as well as the patients for their
cooperation. Financial support from the Medical Research
Council is gratefully acknowledged.
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