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Peripheral Trauma Induced Dystonia or
Post-Traumatic Syndrome?
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ABSTRACT: The relationship between peripheral trauma and dystonia has been debated for more than
a century but the issue still remains controversial. There are passionate supporters and detractors of the
association and both the groups have their own arguments. This review aims to critically evaluate those
arguments and presents current understanding of this association. In the process, the relevant case series
and scientific papers exploring this subject have been discussed. Upon careful review of available
literature coupled with their own experience, the authors believe that peripheral trauma can predispose
to abnormal posturing of a body part after variable intervals. To call this posturing a “post-traumatic
dystonia” might be premature and the term “post-traumatic syndrome” can be used instead. More work
is needed to unravel the pathophysiology of this post-traumatic syndrome.

RESUME: Dystonie induite par un traumatisme périphérique ou syndrome post-traumatique? La relation
entre le traumatisme périphérique et la dystonie est un sujet de controverse depuis plus de cent ans. Il y a des
supporteurs et des détracteurs passionnés de cette relation et les deux groupes ont des arguments qui leur sont
propres. Le but de cette revue était d’évaluer de facon critique ces arguments et de présenter les connaissances
actuelles concernant cette relation. Les séries de cas pertinentes et les articles scientifiques sur ce sujet ont été
examinés dans la discussion. Suite a une revue attentive de la littérature et compte tenu de leur propre expérience,
les auteurs croient que le traumatisme périphérique peut prédisposer a une gesticulation d’une partie du corps apres
un intervalle variable. Il pourrait étre prématuré de nommer cette dystonie de posture “dystonie post-traumatique” et
le terme “syndrome post-traumatique” peut étre utilisé a sa place. Il faudra effectuer des travaux supplémentaires
pour faire la lumiére sur la physiopathologie de ce syndrome post-traumatique.
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Dystonia is defined as abnormal movement characterized by
sustained muscle contractions, frequently causing twisting and
repetitive movements or abnormal postures.! Multiple
movement disorders have been related to trauma but post-
traumatic dystonia has aroused maximum interest.”® It is
generally accepted that central trauma can cause dystonia with or
without structural changes on neuro-imaging.>’# On the other
hand, the concept of peripheral trauma induced dystonia (PTD)
remains ambiguous.”!?

The existence of idiopathic dystonia as an organic entity was
itself historically challenged.'* Better understanding of the
physiological basis of dystonia may have contributed to its
acceptance as a true neurological entity. The basal ganglia-
thalamo-cortical circuit has been implicated in the pathogenesis
of dystonia.!> Recent literature indicates a wider, network level
dysfunction in the nervous system.'®!® Dystonia is now
considered a manifestation of aberrant neuronal networks that
are involved in sensori-motor processing required for the control
and execution of voluntary movement.'3-2 It is possible that the
association between peripheral trauma and dystonia could also
follow a similar course and PTD could be either proven or
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disproven as a true organic entity. However, the understanding of
the pathophysiology of PTD is less clear. This paper will present
arguments and counter-arguments for PTD as they are currently
available in the literature (Table 1). Since the association
between abnormal posturing and trauma has been termed “post-
traumatic dystonia” in available literature, we will use this term
throughout the paper until the conclusion where the
nomenclature of this condition will be discussed. The following
discussion about PTD includes two patient subgroups- those
developing dystonia soon after trauma as well as those
developing dystonia much later after trauma.
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I: ABUNDANCE OF CASE REPORTS OF PTD

Arguments in support of association between peripheral
trauma and dystonia

In 1888 Gower discussed a case of a naval officer who
presented with writer’s cramp after wrist sprain.?! The case was
probably the earliest report of peripheral trauma related to
dystonia. In the context of etiology of occupational cramps,
Wilson in 1955 had written, “injury, too such as sprain, has been
known to bring on the trouble”.?? Since these early observations,
multiple cases and a few case control studies have been reported
and diagnostic criteria for PTD have been proposed. Cervical
dystonia is the most commonly reported PTD; peripheral trauma
has been implicated in 5-21% of cases of cervical dystonia in
different series.>?” Sheehy and Marsden observed that 9% of
patients with spasmodic torticollis had a preceding history of
peripheral trauma.?® Samii and colleagues found history of head
and neck trauma in 14 out of 114 consecutive patients with
cervical dystonia within one year preceding the onset of
dystonia.?” O’Riordan and Hutchinson reported history of local
trauma in 16 out of 95 patients of cervical dystonia.?® The latter
two studies also compared the clinical characteristics of the PTD
patients with the patients of cervical dystonia having no history
of preceding trauma. An Italian movement disorder study group,
in a large multi-centric case control study, studied various
possible risk factors for primary generalized dystonia.® The
study found a significant positive association between local body
injury and dystonia of same body part. Schott (1985) reported
four patients with either axial or arm dystonia after local
trauma.’* Later in 1986, the author published a series of ten
patients in whom dystonia was possibly induced by peripheral
trauma.’! In that case series the time—interval between trauma
and appearance of dystonia was 48 hours to three years. Sankhla,
Lai and Jankovic reported 27 patients of oromandibular dystonia
where the onset was preceded by oromandibulo-facial trauma
including dental procedures.?? They included only those cases
who had onset of dystonia within one year of trauma. Schrag and
colleagues reported eight cases of mandibular dystonia
developing hours to months following various dental
procedures.® Tarsy found history of preceding local trauma in
9% cases of cervical dystonia. The author also explored the
clinical difference between acute onset PTD and delayed onset
PTD.** Truong and colleagues reported six cases of cervical
dystonia developing within four days of local trauma.’

These are only a few examples among the vast number of
cases available in the literature. The range of trauma-severity and
the time-line of appearance of dystonia after the trauma were
varied in these cases. The majority of the patients had significant
local pain after trauma and dystonia was limited to the body part
affected by the trauma. The number of reported cases itself is an
argument to support a causative role of peripheral trauma in the
induction of dystonia.

Counter arguments

1. Denominator-problem is the major criticism of the above
argument.!! Peripheral trauma is extremely common and it is
almost impossible to determine a denominator. Post-traumatic
dystonia is very rare in comparison. It might be possible that the
association is only a chance co-occurrence.
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2. The severity of trauma was extremely variable in the
reported cases (tonsillectomy, tooth extraction, ill-fitting
denture, mild bruises after slipping on ice, bumping the head into
car door, whip-lash etc). Reported duration between trauma and
appearance of dystonia varied from immediate up to many years.
Upon examining such wide variations in intensity and latency of
onset, one might suspect that many of these cases probably had
idiopathic dystonia and the association with trauma was
spurious. Moreover, a history of mild trauma is always suspect
and suggestible in cases having dystonia-onset long after the
trauma.

3. Criticism of the result of case-control study performed by
the Italian movement disorders group®’: One of the members of
the group later commented that the study was an exploratory
one, it assessed large number of variables, and was more liable
to false positive results than an ad-hoc hypothesis testing study.*
Later, an ad-hoc multicentric case-control study did not find
differences in the frequency of vault or maxilla-facial trauma
between cranial dystonia patients and a suitable control
population.’’ In another case-control study, no significant
association was found between writer’s cramp and upper limb
trauma.®®

II. PRESENCE OF PSYCHIATRIC OR LEGAL FACTORS IN MANY
CASES IMPLIES NON-ORGANIC OR FALSE ASSOCIATION

Argument supporting pseudo-association between trauma and
dystonia

Malingering, psychogenic factors and presence of known
psychiatric conditions can result in false association between
peripheral trauma and dystonia. Many of the reported cases of
PTD had legal issues pending and a malingering or psychogenic
component was suspected.'3**40 Kurlan, Brin and Fahn reported
a patient who developed reflex sympathetic dystrophy followed
by multiple abnormal movements (including dystonia) after
minor left hand trauma.’® Two movement disorder specialists
examined that patient separately and both of them testified that
the abnormal movements could be the result of trauma. On the
recommendation of the attorney, video surveillance was done
and the patient turned out to be a malingerer. Verdugo and Ochoa
examined 58 patients with complex regional pain syndrome
(CRPS) with abnormal movements and they found that all of
their patients displayed nonorganic pseudo-neurological
manifestations.** Malingering was documented by secret video
surveillance in four of their patients. Sa and colleague studied 16
patients of post-traumatic cervical dystonia and found that
litigation or compensation was involved in all of them.'? The
authors found that psychological conflict, stress, or both were
being expressed via somatic channels in 11 of the 12 tested
patients. These cases create doubt about the true nature of PTD
and dystonia related to CRPS.

Depression and other psychiatric features were also
frequently reported in cases of PTD. In a series of torticollis
presented by O’Riordan and Hutchinson, depression was found
in 14 out of 16 patients in the post-traumatic group whereas only
28 out of 52 cases had depression in the non-traumatic group.?®
However, proportions of patients requiring drug treatment for
depression in these two groups were the same. Schrag and
colleagues meticulously examined 103 patients of fixed
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Table 1: Arguments for and against the association between
peripheral and dystonia (summarized, with corres-
ponding references)

Argument Evidence in Reference Evidence Reference
favour of against PTD
PTD
Case reports Abundance of | 21-35 Associationis | 11,36,37,38
of post- reported cases not real.
traumatic itself an Peripheral
dystonia argument in trauma is
favour of extremely
existence common and
it is difficult
to know the
denominator.
Malingering/ | Many 32,34,38 Presence of 13,32,34,41
secondary reported these features
gain/ patients did indicates that
psychogenic/ | not have any association
psychiatric of these between
features features. trauma and
reported in Associated dystonia can
PTD patients | psychiatric be spurious.
disorder does
not rule out
organicity.
PTD is Some case 27,32 Abnormal 28,33,34,35
clinically reports did posturing
different not find any occurring
from clinical after trauma
dystonia- is difference differs
it anon between PTD clinically
dystonic and non- from dystonia
entity? trauma related (table 2).
dystonia. Post-
Despite being traumatic
different abnormal
clinically in posturing may
other reported be non-
cases, they dystonic.
conform to
the definition
of dystonia.
Experimental | Animal and 85-89 Evidence for 11,36
evidence imaging study cortical re-
suggesting suggest organization
cortical re- cortical re- itself not
organization | organization convincing.
and resultant | on repeated Link between
dystonia in peripheral cortical re-
response to stimuli organization
abnormal (including and
peripheral pain). Cortical occurrence of
input re- dystonia
organization missing.
might be
underlying
mechanism
for dystonia.

dystonia- DSM 1V criteria for somatization disorder and Fahn &
Williams classification criteria for psychogenic dystonia were
used by them.*'#? Thirty-seven percent of patients fulfilled the
classification criteria for documented or clinically established
psychogenic dystonia and 29% of patients fulfilled the DSM IV
criteria for somatization. A peripheral injury preceded dystonia
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in 63% of patients and 20% of patients fulfilled the criteria of
complex regional pain syndrome.*!

Counter-argument

1. Malingering can be expressed as any movement disorder
(including tremor, parkinsonism and dystonia) but that does not
rule out the existence of the condition as an organic entity in the
rest of the cases. None of the patients reported by Sankhla and
colleagues® had psychiatric problems, pending litigation or
secondary gain. Among the 103 patients of fixed dystonia
reported by Schrag and colleagues, there was a subgroup of
patients who had a history of preceding trauma but did not have
any psychogenic issues.*!

2. It is well known that many of the accepted movement
disorders have psychiatric components. The presence of major
depression and obsessive compulsive behavior among other
psychiatric symptoms is well documented in genetically proven
cases of dystonia (e.g. DYT 1 and DYT 11).43# Obviously the
existence of psychopathology does not always imply a non-
organic etiology to dystonia.

III. DIAGNOSTIC CRITERIA

The following criteria were proposed by Cardoso and
Jankovic for the diagnosis of peripheral trauma induced
movement disorders.* The criteria were followed by subsequent
studies to diagnose PTD 2832

1. Trauma is severe enough to cause local symptoms for at

least two weeks or requires medical evaluation within two

weeks after trauma.

2. Initial manifestation of the movement disorder is

anatomically related to the site of injury.

3. Onset of movement disorder is within days or months (up

to one year) after the injury.

Diagnostic criteria for post-traumatic dystonia- are they
helpful ?

In the absence of a gold standard, any criteria for PTD would
be arbitrary and cannot be validated. Following diagnostic
criteria for such a poorly understood condition may result in the
inclusion of only those patients that meet the criteria, thereby
losing any flexibility to modify and improve our understanding
of the condition. It is important to note that the above criteria do
not mention the clinical features of PTD, implicitly accepting
that PTD and idiopathic dystonia might not be clinically
different. We review the individual points of above-mentioned
criteria in the following sections.

Severity of trauma

The perception of what constitutes significant trauma is a
personal determination. Seeking medical advice may depend
upon such perceptions. Also, since post-traumatic symptoms can
improve fairly quickly, patients may experience the most severe
symptoms only for a few days and while the condition may not
have completely improved, severity falls below the threshold for
seeking medical advice. This makes the two weeks rule arbitrary.
Access to medical advice within two weeks may also depend on
availability of the facility, geographical, cultural, educational
and economic factors.
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Anatomical site of dystonia

A vast majority of reported cases of PTD had dystonia-onset
in the anatomical site affected by trauma. That is understandable
as one of the popular underlying mechanisms is neural
reorganization of the corresponding sensory-motor area.*®
However, in a connected neural system, reorganization resulting
in one area can be expected to spread to another, which might
apply in cases of PTD.

Duration criteria

The time of dystonia-onset after trauma was variable in
different case series. Some of the reported cases had onset of
dystonia a few years after the trauma.>'#” Thus proposing any
arbitrary time-line between peripheral trauma and onset of
dystonia will be unsatisfactory. Lessons can also be learnt from
the examples of dystonia resulting from well documented central
trauma. The reported time-line between the central trauma and
appearance of dystonia was O to 14 years in various case
series.*$30 Many of those patients developed dystonia much later
than one year after head-injury. There is no reason to accept that
the onset of dystonia should only occur within one year of
trauma in cases of PTD.

IV: Is PTD A NON-DYSTONIC ENTITY?
Argument supporting PTD as a non-dystonic entity

Truong and colleagues reported six cases of post-traumatic
torticollis and all of them developed dystonia within four days of
trauma.’ They all had marked limitation of range of movement,
lack of improvement during sleep, absence of sensory tricks and
spasm of para-spinal muscles. Anticholinergics were ineffective
in these cases and botulinum toxin injection resulted in “some”
benefit. O’Riordan and Hutchinson reported 16 cases of post-
traumatic cervical dystonia and compared this group with non-
traumatic cervical dystonia.?® All their PTD cases had onset of
dystonia within two weeks of trauma. The authors found that the
trauma group had a significantly increased frequency of lateral-
collis, had more pain and displayed higher frequency of
depression. Non-significant trends were noticed for less
responsiveness to botulinum toxin injection and less use of
sensory tricks. The authors suggested that early onset PTD can
be a distinct entity. Tarsy found two clinical patterns in the cases
of post-traumatic cervical dystonia.>* Late onset cases (those
developing dystonia after 12 weeks of trauma) were clinically
similar to idiopathic dystonia. But dystonia in early onset cases
(those developing dystonia within four weeks of trauma) was
characterized by acute onset, rapid evolution of pain and cervical
spasm, reduced cervical mobility in all directions, prominent
shoulder elevation, trapezius hypertrophy, absence of spasmodic
involuntary movements of the head and neck, lack of response to
sensory tricks or activation maneuvers, and poor response to
botulinum toxin injection.?* Schrag and colleagues studied 103
cases of fixed dystonia and concluded that they usually but not
always occurred after peripheral injury and overlapped with
complex regional pain syndrome.*!

All these papers used the word “dystonia” in describing the
clinical features of their patients with post traumatic posturing of
neck or other body parts. However, most of the above patients
(except late onset cases of Tarsy)> had clinical features distinct
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from idiopathic dystonia (Table 2). This departure in clinical
features of PTD from idiopathic dystonia is used as an argument
to consider PTD as a “non-dystonic” entity. Sa and colleagues
proposed the term “post-traumatic painful torticollis” for such
patients with post traumatic cervical dystonia.'® Tarsy suggested
that his acute onset post-traumatic dystonia patients might have
had a “non-dystonic muscle spasm” instead of true dystonia.>*

Counter-arguments

Some case series could not find any clinical difference
between PTD and idiopathic dystonia, irrespective of time of
onset after peripheral trauma. Sankhla and colleagues compared
27 patients with post-traumatic oro-mandibular dystonia to 21
patients with idiopathic oro-mandibular dystonia.>? They found
no difference in clinical presentation, no difference in action or
resting component of dystonia, no difference in response to
sensory tricks, and no difference in response to botulinum toxin
injection. Samii et al compared trauma related cervical dystonia
with idiopathic cervical dystonia and found no clinically
significant difference in clinical features, response to sensory
tricks and responsiveness to botulinum toxin.?’

Arguments to refute PTD on the basis of atypical clinical
features are also weakened by the intrinsic differences in the
clinical presentation of dystonia itself. Patients with well known
genetic dystonia are not uniform in their presentation and have
variable response to botulinum toxin.

V. PROPOSED MECHANISMS OF PTD

The mechanism of generation of PTD can be summarized
from the literature as being an input induced, aberrant or
maladaptive reorganization within the nervous system. This
reorganization could occur from peripheral input resulting from
noxious, task-induced and non-noxious (tactile or vibration)
sensory stimulation. The mal-adaptation could then occur at any
level of the neuraxis. The following paragraphs will review the
hypotheses and available evidence. We will discuss three
specific situations that highlight abnormal input conditions —
noxious stimuli, repetitive tasks and non-noxious stimuli. Using
these as models of abnormal input, we will then review the mal-
adaptations occuring at the various levels of the neuraxis.

V.1. SPECIFIC SITUATIONS THAT HIGHLIGHT ABNORMAL INPUT

A) Noxious sensory input (Example: Complex regional pain
syndrome, CRPS)

Complex regional pain syndrome is a post-traumatic
condition frequently associated with later onset of muscle-
spasm, abnormal posturing, or dystonia in the affected body part.
As in other cases of PTD, CRPS also corresponds to abnormal
noxious sensory input resulting in dystonia. Thus, CRPS related
dystonia can serve as a model for study of PTD.

e Definition of CRPS: The International Association for Study of
Pain (IASP) defines CRPS as a post-injury condition that is
characterized by spontaneous pain disproportionate to the
inciting event and not limited to the territory of a single
peripheral nerve.! Patients also have edema, skin blood flow
abnormality, or abnormal sweating in the region of the pain.
Type I CRPS (formerly named Reflex Sympathetic Dystrophy or
Sudeck’s Atrophy) develops following an initiating noxious
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Table 2: Difference between clinical presentation of post-traumatic dystonia and non-trauma related

dystonia (based on reference®?8-3334),

Post traumatic dystonia

Non trauma related dystonia

Onset and progression

Acute to sub-acute onset, rapid progression

Insidious onset, slow progression

Range of movement in affected
part (more fixed component)

Marked limitation in range of movement

Relative preservation of range of movement
(more mobile)

Presence of pain Painful spasms

Painless

Improvement during sleep

Lack of improvement during sleep

Improves during sleep

Use of sensory trick Less common

More common

Posture in cervical dystonia Lateral-collis more common

Torticollis more common

Response to botulinum toxin Less responsive to toxin

Better response to toxin

event not related to nerve injury, while type II CRPS (formerly
named Causalgia) develops after a nerve injury. Presence of
movement disorders was included in the research criteria for
CRPS proposed by Bruehl and colleagues >

e Association between CRPS and dystonia: Marsden and
colleagues described muscle spasm in a case of Sudeck’s atrophy
in 198453 In the case series reported by Jankovic and Van der
Linden, nine patients had focal dystonia associated with post-
traumatic reflex sympathetic dystrophy.”® Bhatia, Bhatt and
Marsden also elaborated upon the association and named the
condition causalgia-dystonia syndrome.>*

Reports of development of dystonia in a large number of
patients of CRPS further supported the association.3-%° Reported
prevalence of dystonia in CRPS has varied between 5% to up to
60% in these series. Interval between non-motor features of
CRPS and onset of dystonia varied from days to a few years.*-¢
The onset of dystonia could be acute or insidious, and the
posturing may be mobile or fixed.® Dystonia may progress long
after CRPS has subsided.>* Patients with post-traumatic CRPS
and dystonia were found to be younger than those without
dystonia.>> Immobilization of the limb was found to be a risk
factor for developing dystonia in some patients.>>® There is no
consensus whether patients with CRPS-dystonia exhibit a
distinct psychological profile 5!

* Features of CRPS related dystonia: Complex regional pain
syndrome related to dystonia typically produces flexion of the
fingers and wrist in the upper limb with relative sparing of thumb
and index finger, and inversion with plantar flexion of the foot
with clawing of the toes in the lower limbs.’® Complex regional
pain syndrome and dystonia initially develop in the same body
part which was affected by peripheral trauma. Proximal spread
of dystonia was reported in some of the patients 3% The areas
affected by dystonia and CRPS may then no longer overlap.
Dystonic involvement of other areas can be related to a new
injury or can be spontaneous.’*® Even multifocal and
generalized spread has been reported.®® The spread and
progression after disappearance of symptoms of CRPS might be
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related to central factors.>*>® The mechanisms of development of
dystonia in CRPS are thought to overlap with the mechanisms in
cases of PTD without CRPS - Spinal and cortical disinhibition
documented in CRPS with or without dystonia is quite similar to
the current network concept of dystonia pathogenesis.’!6:6364

B) Repetitive tasks

It can be argued that task specific dystonia is also a
peripherally generated condition. While movements can act as
peripheral sensory input leading to cortical re-organization, can
these repeated tasks be viewed as trauma? Topp and Byl
demonstrated re-organization of hand representation in the
contralateral somatosensory areas of two owl monkeys who
developed task specific movement dysfunction.®> They
concluded that repetitive, stereotypical motor behaviors can lead
to motor control problems without local signs of tendon or nerve
inflammation. In contrast, Coq and colleagues found dramatic
re-organization of fore-paw area in sensory cortex on repetitive
movements in a rat model but they found signs of local
peripheral inflammation (elevated Interleukin 1 beta and Tumor
Necrosis Factor alpha).®® The authors concluded that both
peripheral inflammation and cortical neuroplasticity jointly
contribute to the development of chronic repetitive motion
disorders. Elliott and colleagues found increased spinal cord pro-
nociceptive neurochemicals on highly repetitive tasks. They
thought this to be directed by forelimb muscle inflammation and
pain.%’

C) Non-noxious sensory input

Response to sensory tricks and association of dystonia with
CRPS underscores the sensory aspect of dystonia. Using clinical
observations and experimental evidence available until 1995,
Hallet proposed that dystonia could be primarily a sensory
disorder.?® An observation by Merzenich and colleagues was
mentioned in that paper, where frequent simultaneous sensory
stimulation of a primate hand resulted in distortion of sensory
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receptive fields in the sensory cortex. Those animals developed
a motor coordination disorder with posturing similar to dystonia.
Reilly and colleagues reported altered N30 components of
median nerve Somato-sensory Evoked Potential in cases of
dystonia.®® Tempel and Perlmutter demonstrated a vibration
induced decrease in regional cerebral blood flow in primary
sensory cortex and supplementary motor area in the patients with
dystonia.® Later, Kaji and colleagues compared the effect of
vibration in patients with writer’s cramp with control group.”
They concluded that the muscles involved in dystonic
movements have abnormal sensitivities to vibration at rest and
muscle afferents may play a pivotal role in producing dystonic
movements. The authors further suggested a possible role of
spindle blockade in the treatment of dystonia. Afferent spindle
blockade can partially explain the effect of botulinum toxin in
writer’s cramp as the improvement is more dramatic than the
weakness it causes.”!

The above arguments and evidence support the notion that
sensory processing in dystonia may be impaired and repeated
sensory input may cause re-organization and maladaptation in
the neuraxis.

V.2. MALADAPTATIONS AT VARIOUS LEVELS IN THE NEURAXIS
A) Changes at the peripheral level (neurogenic inflammation)

There is ample evidence that peripheral trauma results in
neurogenic inflammation of affected body parts.”>’* The reason
for altered inflammatory response is not known, but cutaneous
immune cells along with C and A delta sensory nerve fibers may
play an important role.”” It is worth noting that C and A delta
fibers are also important in the nociceptive withdrawal reflex
(NWR).74’75

B) Changes at spinal level

Through retrograde transport, peptides including substance-P
reach lamina I of the dorsal horn of spinal cord and may cause
long term potentiation, thus enhancing synaptic transmission.”’®
It is possible that enhanced synaptic transmission at the dorsal
horn level leads to exaggerated NWR. Animal models of
neurogenic inflammation have also shown exaggerated NWR.”
Nociceptive withdrawal reflex itself is manifested by flexion
response in upper limbs and plantar-flexion in lower limbs. This
is the pattern seen in majority of patients with PTD and this
further strengthens the notion that exaggerated NWR has a
central role in PTD. Decreased presynaptic Gamma
Aminobutyric acid inhibition was also suggested in CRPS
patients with dystonia.’®”® Gamma Aminobutyric acid is an
inhibitory peptide and its reduction leads to central disinhibition
which may result in pain, allodynia and hyperalgesia (through
pain fiber disinhibition) and dystonia (through NWR
disinhibition).

C) Changes at the supraspinal level

The thalami, the basal ganglia and even cerebellum are
thought to be involved in pain perception.’’-%? It has been
postulated that the basal ganglia undergo plastic changes in
response to peripheral sensory input, possibly resulting in
dystonia.®® In 2005, Braz and colleagues identified small
diameter, IB4-positive neurons in the dorsal root ganglia of
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mice.? In contrast to the classical spinothalamic pathway, these
neurons bypass the thalamus and project to various limbic
structures and globus pallidus. If present in man, this pathway
can provide an anatomical link between the peripheral pain and
central somato-sensory structures, the limbic system, and the
basal ganglia.

D) Changes at the cortical level

Reorganization of the somato-sensory area and supple-
mentary motor area on repeated sensory stimulation was shown
by Byl, Merzenich and colleagues.®’ Altered cerebral activation
pattern on fMRI was also demonstrated in patients with CRPS-1
linked dystonia upon imaginary movement of affected hand.®¢
The authors speculated that the altered activation pattern reflects
an interface between pain-associated circuitry and higher order
motor control. Trans-cranial magnetic stimulation and magneto-
encephalographic studies suggest motor cortex disinhibition in
patients of CRPS .37# Reduced GABAergic inhibition might be
central to this cortical disinhibition.”® The cortical spread of this
abnormal plasticity can explain spread of dystonia to other body
parts, as reported in some patients. The cortical spread may also
cause changes akin to phenomenon of “kindling,” where
threshold to produce dystonia in the cortical area representing
other body parts is reduced.”?® This might explains the finding
of rapid evolution of dystonia in a new limb, even on mild
subsequent trauma of that limb, in already known cases of PTD.

VI. CONCLUSION UPON EXAMINING ARGUMENTS AND COUNTER-
ARGUMENTS

Is peripheral trauma associated with subsequent appearance
of abnormal posturing (dystonic or non-dystonic) of the
corresponding body part?

The issue of denominator problem and presence of secondary
gain in many reported cases may make this association appear
weak. But the abundance of case reports and a few controlled
studies indicate that some relationship exists between the two,
which is hard not to acknowledge.

Is post-traumatic abnormal posturing only a peripheral
phenomenon or does it have any central component?

Peripheral components, including fixed posturing and local
pain are obvious but animal studies and some imaging studies
have shown central re-organization on repeated peripheral
sensory stimulation. On the basis of these findings, one can
speculate that peripheral trauma related abnormal posturing of a
body-part is the result of both peripheral and central
mechanisms.

Organic or Non-organic/ Dystonic or Non-dystonic?

Although in many patients the condition may have non-
organic origins, it is clear that a state of post-traumatic posturing
does exist in a number of patients. Calling this post-traumatic
abnormal posturing “dystonic” or “non-dystonic” is a matter of
semantics. Abnormal posturing in “PTD” has a more “fixed and
painful” component and it differs from classical dystonia in
many ways (Table 2). In the absence of a standard diagnostic
tool and variations in the presentation of true dystonia itself,
post-traumatic posturing is bound to be interpreted differently.
Some may call it “dystonia” and others may call it simply
abnormal posturing or “post-traumatic syndrome” or ‘“non-
dystonia torticollis (when it involves the neck)”. It is important
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to explore the pathogenesis of the condition and to determine
how it is similar to, or distinct from typical dystonia.
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