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AAbbss ttrraacctt

BBaacckkggrroouunndd  aanndd  ppuurrppoossee:: Quality of life can be severely
impaired by essential tremor (ET) being the main cause of
the patient’s disability. The authors present a group of ET
patients treated with deep brain stimulation of the ventral
interme diate nucleus of the thalamus (Vim DBS). The aim
of the study was to evaluate the efficacy and safety of Vim
DBS in the treatment of ET.
MMaatteerriiaall  aanndd  mmeetthhooddss::  Between 2006 and 2009, 8 female 
and 10 male ET patients were treated with Vim DBS. Mean
age at implantation was 63 ± 15 years. ET lasted from 4 to 
30 years (mean 12 years). Clinical condition of the group was
evaluated before surgery and 3 months after implantation
with spirography (spiral drawings), the modified Fahn
(Tremor Rating Scale, TRS) scale, and the modified ADL
(Activity of Daily Living) scale. The Vim was localized with
CT and MRI. The procedures of implantation were per-
formed under local and general anaesthesia. A bilateral pro-
cedure was performed in 11 cases and a unilateral procedure
was performed in 7 cases. 
RReessuullttss::  The therapeutic effect of DBS was maintained at the
follow-up in the third month following surgery. Mean con-
tralateral limb tremor reduction was 79%. Head tremor reduc-
tion was reported by 75% of patients in the bilateral Vim DBS
subgroup and 50% of patients in the unilateral Vim DBS sub-
group. Mean ADL score improved by 61%.
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SStt rreesszzcc zzeenniiee

WWssttêêpp  ii cceell  pprraaccyy:: Dr¿enie samoistne (DS) mo¿e w znacz¹cy
sposób obni¿aæ jakoœæ ¿ycia chorych, bêd¹c niejednokrotnie
przyczyn¹ ich inwalidztwa. Autorzy przedstawiaj¹ grupê cho-
rych na DS leczonych metod¹ g³êbokiej stymulacji j¹dra
brzuszno-poœredniego wzgórza (nucleus ventralis intermedius
thalami deep brain stimulation – Vim DBS). Celem pracy by³a
ocena skutecznoœci i bezpieczeñstwa leczenia DS metod¹ Vim
DBS.
MMaatteerriiaa³³  ii mmeettooddyy::  W latach 2006–2009 metod¹ Vim DBS
leczono 8 kobiet i 10 mê¿czyzn chorych na DS. Œredni wiek
chorych w dniu operacji wynosi³ 63 ± 15 lat. Czas trwania
choroby waha³ siê pomiêdzy 4 a 30 lat (œrednio 12 lat). Stan
pacjentów oceniano przed zabiegiem chirurgicznym oraz 
3 miesi¹ce po zabiegu z wykorzystaniem spirografii (rysowa-
nia spirali), zmodyfikowanej skali Fahna (Tremor Rating Scale
– TRS) oraz zmodyfikowanej skali ADL (Activity of Daily
Living). W celu lokalizacji j¹dra brzuszno-poœredniego wzgó-
rza wykonywano tomografiê komputerow¹ oraz rezonans
magnetyczny. Zabiegi przeprowadzono w znieczuleniu miej-
scowym i ogólnym. U 11 pacjentów elektrody wszczepiono
obustronnie, a u 7 pacjentów – jednostronnie.
WWyynniikkii:: Efekt terapeutyczny utrzymywa³ siê po inicjacji sty-
mulacji g³êbokiej w trzymiesiêcznej obserwacji u wszystkich
chorych. Stwierdzano zmniejszenie dr¿enia przeciwstronnej
koñczyny œrednio o 79%. Nasilenie dr¿enia g³owy zmniej-
szy³o siê u 75% chorych leczonych stymulacj¹ obustronn¹
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IInnttrroodduuccttiioonn

Essential tremor (ET) is one of the most common
movement disorders. The first symptoms of ET appear
at the age of 35-45. The tremor progresses with age, fre-
quently being the main cause of the patient’s disability.
Tremor among ET patients is most often located in the
upper limbs; the head and tongue or even lower limbs
are involved less frequently. More than half of ET
patients might benefit from pharmacotherapy. The group
of patients with severe tremor who do not benefit from
or who do not tolerate pharmacotherapy might be quali-
fied for surgery – thalamotomy or thalamic deep brain
stimulation (ventral intermediate nucleus of thalamus
deep brain stimulation, Vim DBS). The efficacy of thal-
amotomy and Vim DBS is comparable. Thalamotomy
carries a higher complication rate than Vim DBS. The
risk of irreversible complications after thalamotomy, 
especially if performed bilaterally, led to the acceptance
of Vim DBS as the treatment of choice for the majority
of ET patients [1-16]. Longer surgical procedure, the
need for general anaesthesia and frequent visits for pro-
gramming and reprogramming of Vim DBS, and the
need for future internal pulse generator exchange,
explains why thalamotomy is still used in selected ET
cases. The definitive, consensual decision about the type
of treatment should be made by the patient himself with
the help of a movement disorders team. The authors pre-
sent a group of patients treated with Vim DBS for ET.
The aim of the study was to evaluate the efficacy and
safety of Vim DBS in ET treatment.

MMaatteerriiaall  aanndd  mmeetthhooddss

Between 2006 and 2009, 8 female and 10 male ET
patients were treated with Vim DBS. Mean age at
implantation was 63 ± 15. ET lasted from 4 to 30 years
(mean 12). The clinical condition of the group was eva-
lua ted with spirography (spiral drawings), the modified
Fahn scale (Tremor Rating Scale, TRS), and the modi-

fied ADL (Activity of Daily Living) scale [17]. After
neurological, psychological and neurosurgical qualifica-
tion patients were admitted to the department of neuro-
surgery. ET was the main cause of subjects’ disability in
the studied group. Tremor lasted for at least 6 hours/day
with intensity of 3-4 on the TRS. The exclusion criteria
included: psychiatric disorders, previous thalamotomy
on the side of the planned DBS, coagulopathy or immu-
nodeficiency. The procedures were performed under local
and general anaesthesia. After placement of the stereo-
tactic frame, computed tomography (CT) scanning with
contrast injection and merging of CT and magnetic reso-
nance images were performed to identify the target 
point according to the indirect method [6,18,19].
Macrostimu lation was conducted in the whole group.
Microrecording with 1 to 3 microelectrodes was per-
formed in 3 patients [20]. After identification of the sur-
gical target, a permanent electrode was implanted under
fluoroscopic guidance. After dismounting of the stereo-
tactic frame, the system was connected with the internal
pulse generator and internalized. Bilateral procedures
were performed in 11 cases and unilateral (left-sided)
procedures were performed in 7 cases. The stimulation
was initialized on the first day following surgery.

RReessuullttss

Intraoperative contralateral limb tremor reduction was
reported in the whole group of patients during 
stimu lation. The therapeutic effect of DBS was maintained
at the follow-up on the first day and 3 months following
surgery. Initial parameters of the monopolar stimulation
were set at the frequency of 130 Hz with pulse width of
80 µs and mean amplitude up to 1.0 V. The parameters
were readjusted over time according to the clinical effect
at the follow-up. If necessary, the stimulation was changed
to bipolar and the amplitude was increased up to 2.5 V. 
Mean contralateral tremor reduction measured with

the modified Fahn scale was 79%. Three subjects report-
ed 100% improvement in contralateral limb tremor

CCoonncclluussiioonnss::  Vim DBS is a safe and effective method of ET
treatment. Vim DBS improves activities of daily living of ET
patients.

KKeeyy  wwoorrddss::  essential tremor, deep brain stimulation, thalamus.

oraz u 50% chorych leczonych stymulacj¹ jednostronn¹. Œred-
nio poprawa w ADL wynosi³a 61%.
WWnniioosskkii::  G³êboka stymulacja j¹dra brzuszno-poœredniego
wzgórza jest metod¹ bezpieczn¹ i skuteczn¹ w leczeniu DS,
maj¹c¹ wp³yw na sprawnoœæ wykonywania codziennych czyn-
noœci u chorych z DS.

SS³³oowwaa  kklluucczzoowwee:: dr¿enie samoistne, g³êboka stymulacja
mózgu, wzgórze.
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(from 4 to 0 on the Fahn scale). Twelve subjects report-
ed 80% improvement in limb tremor (4 points on the
Fahn scale). Two subjects reported 60% improvement
(3 points on the Fahn Scale) and 1 subject reported 20%
improvement (1 point on the Fahn scale). Head tremor
was reduced at least by 1 point on the TRS in 75% (6/8)
of patients treated with bilateral Vim DBS and in 50%
(3/6) of those treated with unilateral Vim DBS. Reduc-
tion by 2 points on the TRS was reported in 25% of
patients treated with bilateral Vim DBS (2/6). All stud-
ied subjects reported improvement of the functions eva-
luated by ADL. Mean improvement of ADL was 61%
(Table 1). Improvement measured with spirography was
noted among the whole group. 
Skin erosion over the cerebral electrode was report-

ed in 1 case (1/29 implantations, 3%). Intracerebral
haemorrhage at the electrode path at the left frontal lobe
was noted in 1 case (as observed in control CT) and
clinically manifested in mild disorientation. Clinical
symptoms of haemorrhage had disappeared in 1-week
follow-up. Haemorrhage was not visible in the 1-month
control CT scan.

DDiissccuussssiioonn

Essential tremor is one of the most common move-
ment disorders. Prevalence of ET depends on the age of
the evaluated group and varies from 0.01 to 20.5% with
new diagnoses of 23.7 patients/year/100 thousand popu-
lation up to over 600 in the population of patients aged
over 65. The aetiology of ET is unknown. The quality
of life of over 70% of ET patients is impaired by tremor,
but only 10% of them receive any treatment [1,5,18,19].
Modern pharmacology allows tremor to be controlled
among the majority of ET patients. Surgical treatment
can be considered only if the conservative treatment is
not tolerated or if there is no response to treatment.
Appropriate ET diagnosis at the surgical qualification
level is a key factor for successful treatment. Neurolo -
gical qualification and acceptance by the patient of 
the offered type of treatment will impact future patient
sa tisfaction and compliance in the follow-up [1,3,5, 
21-23].
In the mid twentieth century, the first attempts of

neurosurgical treatment of tremor were made. In those
years extensive neurosurgical procedures were performed
which reduced tremor only with excessive costs of
patients’ motor skills [24,25]. Thalamotomy, elaborat-
ed by Guiot in the 1960s, was a breakthrough in ET

treatment, when efficacy and safety improved signifi-
cantly [6,19]. Very good results of thalamotomy (tremor
reduction up to 100% among ET patients) was followed
by a relatively high complication rate, especially if tha-
lamotomies were performed bilaterally. The introduc-
tion of Vim DBS in ET helped to reduce the complica-
tion rate and to maintain the high efficacy of treatment.
Implantation of DBS is well tolerated but carries a risk
related to the surgical procedure and adverse effects
related to the stimulation itself. The surgical complica-
tion rate related to DBS implantation is estimated at 
2-3%. Neurological morbidity related to the procedure
is estimated at 1% with mortality of 0.4%. Adverse
effects related to stimulation of the surrounding struc-
tures are usually not retained and are eliminated at the
programming session [4-6,19,23-30].
Other, previously described anatomical targets such

as the globus pallidus or other thalamic nuclei (VOP,
VL) are not used nowadays because of the lower impact
on tremor. Promising results in tremor reduction are

NNoo.. TTaasskk BBeeffoorree  TThhrreeee  IImmpprroo--
ssuurrggeerryy mmoonntthhss  aafftteerr  vveemmeenntt

ssuurrggeerryy

1. Feeding 2.2 0.7 –70% 

2. Drinking 2.6 0.7 –74% 

3. Pouring water  2.2 0.7 –70% 

4. Brushing teeth 1.6 0.4 –79% 

5. Face and hand hygiene 1.1 0.3 –72% 

6. Taking bath or shower 1.1 0.6 –50% 

7. Using toilet 1.0 0.3 –69% 

8. Tying shoelaces 1.8 0.8 –55% 

9. Fastening buttons 1.9 0.6 –67% 

10. Handwriting 2.5 1.5 –41% 

11. Book reading 1.6 0.4 –72% 

12. Hand drawing 2.2 1.2 –48% 

13. Phone dialling 1.6 0.9 –43% 

14. Sending letters 2.1 0.8 –61% 

15. Locking door with 
a key 1.9 0.8 –57% 

Results (0-45) 27.5 10.2 –61% 

TTaabbllee  11.. ADL Scale* used for evaluation of the efficacy of ET treatment with
Vim DBS. Pre-surgical and post-surgical (3 months after implantation) 
state and improvement in each task are listed

*0 – able to perform independently, 1 – able to perform with effort and some help, 2 – able to
perform with excessive effort, 3 – unable to perform independently
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reported with stimulation of the posterior subthalamic
area, especially among patients with tremor and Parkin-
son disease [31,32]. It seems that the leading role of
Vim as a surgical target for ET treatment will remain,
because of its simplicity, high efficacy for tremor, and
low complication rate [6,11,19,31,32].
The efficacy of Vim DBS treatment in the group was

evaluated with the modified Fahn scale, spirography and
ADL. Tremor reduction was reported in the whole
group and was most significant in feeding and perso-
nal hygiene abilities. Handwriting ability improved less
significantly than the other evaluated activities. The
minor improvement of handwriting might suggest that
the most commonly used test for tremor evaluation –
spirography – is not sufficiently sensitive for evaluation
of Vim DBS treatment. Additionally performed ADL
evaluation might supplement post-surgical evaluation
of Vim DBS tremor treatment.
The progressive character of ET is one of the rea-

sons why the efficacy of thalamotomy and Vim DBS
diminishes over the years. Application of cyclic stimu-
lation with stimulation off over night might prolong the
treatment efficacy. Reprogramming of the internal pulse
generator, which is possible with DBS, gives the possi-
bility of prolonging Vim DBS efficacy in long-term
observation among ET patients as well [1,2,4,30]. 

CCoonncclluussiioonnss

1. Vim DBS is a safe and effective method of ET treat-
ment.

2. Vim DBS improves activities of daily living of ET
patients.

3. If no contraindications are present and this type of
treatment is accepted by patient, Vim DBS should be
identified as the treatment of choice for ET, especial-
ly if bilateral procedures are planned.

AAcckknnoowwlleeddggeemmeenntt

‘Thalamic deep brain stimulation in the treatment of
essential tremor’ has been orally presented at the Scien-
tific Conference of the Stereotactic and Functional Neu-
rosurgery Section of the Polish Neurosurgical Associa-
tion at Ustron, Poland on March 4-5, 2010.
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