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Dystonia is a movement disorder characterized by sustained muscle 
contractions leading to twisting repetitive movements and abnormal 
postures, and is characterized by abnormal forebrain activity. For 
example, thalamic activity in patients with organic and psychogenic 
dystonia is different from that in control patients with tremor or 
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In addition to activity related the relay of extrinsic inputs through 
the thalamus, there is activity related to intrinsic thalamic circuitry. 
In all mammalian species, thalamic relay neurons that relay inputs 
from the thalamus to the cortex, show activity characterized by burst 
firing (Grouped) or single spike firing with a relatively constant rate 
of action potentials (Non-grouped) or by both burst and single spike 
firing (Intermediate). Burst firing occurs when relay neurons are 
hyperpolarized and passive currents cause the membrane potential to 
return toward the resting level. During this process, an active calcium 
potential is deinactivated which produces a burst of sodium action 
potentials with a particular pattern of inter-spike intervals (ISIs) [18,19]. 
The burst is preceded by a long ISI and begins with a short ISI of less 
than 6 ms followed by progressively longer ISIs until the burst ends with 
an ISI of greater than 15 ms [20,21]. This pattern makes it possible to 
identify membrane events based upon analysis of the spike train. 

We will first review the relationship between thalamic activity and 
dystonia including activity related to passive movements or sensory 
stimuli and to active movements and to the interactions between these 
types of movement. We will then consider the relationship between 
dystonia and activity related to intrinsic thalamic mechanisms. Finally, 
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humans. Although these results suggest that the activity in the VLa and 
VLp nuclei is involved in dystonia, the interruption of dystonia by small 
thalamic lesions more clearly demonstrates that the lesioned area and 
its activity are involved in the mechanism of dystonia.

Single electrolytic lesions with a volume of 30 mm3 in either VLa 
of VLp produce an immediate short term decrease in ongoing dystonic 
EMG activity of multiple muscles of the contralateral upper extremity 
[36]. Long term marked to moderate improvement in dystonia was 
found in 47% of patients after thalamotomy, while an improvement 
of greater than 50% was observed in half of patients in another study 
[43,44]. In the latter study lesions were large since they included 
multiple stages and each stage consisted of multiple lesions, each lesion 
with an approximate volume of 35 mm [44]. At present, stimulation of 
the internal pallidum bilaterally is the most common surgical approach 
to the treatment of medically intractable dystonia [45-47]. The results 
of the earlier literature of single small lesions of VLa or VLp or both, 
and much larger lesions suggest that thalamic dystonia related activity, 
somatic sensory reorganization and changes in intrinsic thalamic 
circuitry are involved in the mechanism of dystonia. 
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