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Primary Writing Tremor Responds to Unilateral
‘Thalamic Deep Brain Stimulation
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ABSTRACT

Primary writing tremor is a task associated tremor which occurs during and interferes with handwriting. Considered in most cases to be a
nonprogressive disorder, a number of patients are significantly debilitated by the disease. The pathophysiology of the disorder is not fully
understood, but felt to represent a variant of either essential tremor or dystonia versus a separate entity. Treatment has been limited to
medications, writing devices and botulinum toxin type A for most patients. Recently, deep brain stimulation has been reported in a few
patients as an effective option for those patients with medically refractory symptoms. We report our experience in a patient with primary
writing tremor who underwent successful thalamic deep brain stimulation, discuss the current theories on the pathophysiology of the disorder
and review the current literature of deep brain stimulation for refractory primary writing tremor.
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Primer yazma tremoru elle yazma sirasinda olusan ve bu islemi olumsuz etkileyen, islemle iliskili bir tremordur. Cogu vakada nonprogresif
bir bozukluk oldugu distintlmektedir ama bazi hastalar bu hastalik nedeniyle ciddi maluliyet durumu yasar. Bozuklugun patofizyolojisi tam
olarak anlagilmamaktadir, ama ayri bir antite yerine esansiyel tremor veya distoninin bir varyanti oldugu distinilmektedir. Tedavi cogu hastada
ilaglar, yazmaya yardimci cihazlar ve botulinum toksini tip A ile sinirlhidir. Son zamanlarda derin beyin stimtilasyonu tibben refrakter belirtileri
olan bazi hastalarda etkili bir secenek olarak bildirilmistir. Basarili talamik derin beyin stimilasyonu yapilan bir primer yazma tremorlu hastayla
deneyimimizi bildiriyor, bozuklugun patofizyolojisiyle ilgili mevcut teorileri acikliyor ve refrakter primer yazma tremoru igin derin beyin

stimulasyonuyla ilgili gtincel literatiirii gézden gegiriyoruz.

ANAHTAR SOZCUKLER: Primer yazma tremoru, Derin beyin stimiilasyonu, Talamus

INTRODUCTION

Primary writing tremor (PWT) is considered a task-specific
tremor predominantly affecting handwriting. The condition
was first described by Rothwell in 1979 and was noted to
appear during pronation of the forearm which resulted in a
pronation/supination tremor (17). This tremor occurred with
handwriting and was not seen during other arm motions. Two
specific types of PWT have been described. Type A PWT, also
referred to as task-induced tremor, occurs with writing only.
Type B PWT, also referred to as positionally sensitive tremor,
occurs simply when the patient assumes the hand position
for writing (17). The pathophysiology in not known, but PWT
tremor is generally felt to be a variant of essential tremor (ET),
dystonia or separate neurological entity (1,5,7,9). Primary
writing tremor is most often unilateral, but bilateral PWT has
been reported (10). Severe forms of the disorder can be very
disabling and can be refractory to medications and physical
measures.
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MATERIAL and METHODS

We report a 66-year-old female with a six-year history of
progressive task-specific action tremor affecting only her
dominant right hand. She had a positive family history for ET
affecting her mother and brother. The patient was diagnosed
with PWT by two movement disorders specialists. Though
her tremor was focal and task-specific, she was severely
disabled by it given her profession as a secretary. On initial
examination at our institution at age 66, she presented only
with a severe right hand tremor during writing, but no tremor
with other actions of the right hand. Her writing was virtually
illegible (Figure 1). No resting or postural tremor was seen
in any extremity. The rest of her neurological examination
was unremarkable. Surface electromyography (EMG) studies
revealed a prominent 5 Hz tremor of her right upper limb
muscles (distal more than proximal) during writing with
alternating contraction of antagonistic muscles; no signs of
dystonia (i.e., co-contraction of antagonistic muscles) were
noted. Prior treatment with wrist weights and clonazepam
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proved ineffectual. She also developed significant sleepiness
and cognitive slowing with clonazepam. She was offered
more drug options for her PWT, though she declined further
pharmacotherapy given the potential side effects from the
medications. Unilateral thalamic DBS targeting of the left
Vim nucleus was performed using the COMPASS’ stereotactic
system. The target coordinates were based upon the anterior
and posterior commissures, thalamic height and 11.5 mm
lateral to the ipsilateral wall of the third ventricle. The surgical
procedure was performed under local anesthesia with mild
conscious sedation. Microelectrode recordings were done
using 3 concentric bipolar tungsten microelectrodes driven
simultaneously by a hydraulic Alpha-Omega’ microdrive
at incremental depths of 0.3 to 0.5 mm. Intraoperative
electrophysiology was performed to locate and confirm
the ventral posterior border of the Vim nucleus adjacent
to the sensory nucleus of the thalamus. Microelectrode
recordings were followed by microstimulation in order to
optimize depth and trajectory. Subsequent implantation
of a Medtronic’ quadripolar 3387S DBS electrode was
performed. Macrostimulation was done to further refine
final electrode placement based upon intraoperative effect.
The DBS electrode was then connected to a Medtronic
Activa PC’ implantable pulse generator in an infraclavicular
pocket. Postoperative brain MR confirmed placement of
the electrode tip in the Vim nucleus of the left thalamus. At
the initial programming one week following surgery, the
patient reported complete resolution of her writing tremor.
Programming parameters were as follows: case positive,
contact 3 negative, amplitude 1.5 volts, pulse width 60 ms,
and rate 180 Hz. At last follow-up six months post-DBS, the
patient continues to report complete relief of her symptoms,
with no side effects from unilateral thalamic stimulation
(Figure 2).

DISCUSSION

There remains controversy as to the etiology of PWT.
Whether it is as form of ET or dystonia or possibly a separate
disorder is unclear. Some authors have reported PWT to
be responsive to propranolol, primidone and alcohol,

suggesting that the disorder may be more likely a variant of
ET (2,5,6,8-10). Conversely, other investigators have described
patients responsive to botulinum toxin type A (BoNT-A) and
anticholinergic medications and have suggested that PWT
may be a form of dystonia (14,18,19). However, patients with
tremor, such as Parkinson’s tremor, can also be responsive to
BoNT-A, as well as anticholinergic agents. Writing devices
have also been used in patients for whom oral medications
have been ineffective and with encouraging results (8).
Primary writing tremor can sometimes be mistaken as
writer’s cramp, though the latter is generally felt to be a
separate entity from PWT (2,9,12). Writer's cramp presents
as a task-specific dystonia with abnormal hand posturing
during writing, but is not uniformly accompanied by tremor.
In addition, electromyographic studies have demonstrated a
decrease in presynaptic inhibition and no H-reflex in writer’s
cramp, as opposed to PWT in which disynaptic, presynaptic
and reciprocal inhibition are normal (9). On surface EMG, PWT
presents with regular rhythmic oscillations with alternate
contraction of antagonistic muscles. Whereas, patients with
writer’s cramp and other focal dystonias will present with co-
contraction of antagonistic muscles.

Although generally considered to be a nonprogressive
disease, PWT can be quite incapacitating for some patients
(1). Medical treatment with anticholinergic agents, primidone
and propranolol can be effective in up to 60% of patients, but
the side effects from the medications can be limiting (1). Some
authors have reported success with BONT-A in small numbers
of patients, but the resultant hand weakness can be troubling
and disabling (3,4,11,14,15,20,21). The surgical treatment of
PWT with deep brain stimulation may offer an alternative
to those patients with significant medically refractory PWT.
In 1982, Ohye and colleagues reported three patients who
underwent thalamotomy of the ventralis intermedius (Vim)
nucleus for medically refractory PWT, with complete relief
of symptoms (13). However, reports of long-term follow-up
of PWT post-thalamotomy are lacking. Given the potential
progressive nature of PWT with age, as seen in ET, the fixed
lesions created with thalamotomy mat result in possible
recurrence of symptoms. There have been only two reports

This is a sample of my best handwriting

yopelome

%ﬁ%f&w S

Figure 1: Primary writing
tremor handwriting
preoperatively.

This is a sample of my best handwriting:

c‘?ﬁ? 14)
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Figure 2: Primary writing
tremor handwriting 6 months
postoperatively.
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of successful DBS of PWT targeting the thalamic Vim nucleus
(11,16) and one report targeting the posterior subthalamic
nucleus (2).

Our patient was diagnosed with task-specific ET occurring
primarily on writing and affecting only her dominant hand. As
Bain el al. discussed, PWT may occur sporadically or inherited
as an autosomal dominant trait (1). Although age of symptom
onset in our patient was older than the mean age described
by Bain et al. (60 versus 50 years old), she had a strongly
positive family history of ET. As noted in the two other reports
of thalamic DBS for refractory PWT, our patient had effectively
complete relief of her tremor. Currently, oral medications,
writing devices, wrist weights and BoNT-A injections are
the initial treatment options for patients with symptomatic
PWT. While the pathophysiology of PWT is incompletely
understood, given its immediate and potentially complete
resolution with thalamic DBS, it more likely is a variant of
ET than a form of focal dystonia. Whereas ET patients often
have immediate and dramatic improvement of their tremor
post-DBS, patients with focal dystonia often have a delayed
response and less dramatic improvement in the immediate
post-operative period. Our case, as the two other previous
reports, suggests that unilateral thalamic DBS may offer a
reasonable and safe treatment option for medically refractory
patients suffering with PWT.
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