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1. INTRODUCTION
Deep Brain Stimulation (DBS) for movement disor-

ders using implantable systems developed by Medtronic 
(Mundinger et all., 1977) and further advanced and used in 
1986 to treat medically refractory tremor in Parkinson Dis-
ease (PD) by Benabid (1).

DBS is in principle “reversible lesion” in the target nucleus 
and does not interfere with the use of other therapies (2). Sub-
thalamic nucleus (STN) is the main target nucleus for DBS in 
PD. STN stimulation directly improves and reduces off time, 
thereby reducing dopaminergic medication requirements by 
approximately 50%; dyskinesias improve as a consequence 
(3,4).

Unilateral STN DBS is an effective and safe treatment for 
selected patients with advanced PD. Unilateral STN DBS 
provides improvement of contralateral motor symptoms of 
PD as well as quality of life, reduces requirements for medi-
cation and unified Parkinson's disease rating scale (UPDRS) 
score of the patient. This approach of surgical treatment may 
be associated with a reduced risk and may provide an alterna-
tive to bilateral STN DBS for PD, especially in older patients 
or patients with persistent asymmetry of parkinsonism.(5)

2. BACKGROUND AND PURPOSE
Advanced PD stimulation of the STN reduces tremor, ri-

gidity, and bradykinesia. Due to hemorrhagic complications 
the use of micro electrode recordings during DBS operation 

was still questioning for some of surgeons. But use micro 
electrodes were still the best choice for the positioning during 
surgery of DBS. The aim of the current study was to inves-
tigate the effect transformation of the micro electrode re-
cording (MER) data to fast fourier transform (FFT) for the 
main target nucleus determination. This process needs a mul-
tidisciplinary approach from neurosurgery, neurology and 
specialists on electrophysiology such as biophysics.

3. CASE DESCRIPTIONS
We present the case of a 63 year-old male with medically 

intractable PD is focused on behalf of the surgical treatment. 
Patient had a 4-year history of progressively severe hand 
tremor on right side. He was undergone unilateral magnetic 
resonance imaging targeted, electrophysiologically guided 
STN DBS, completed with a battery. The patient was success-
fully treated unilaterally with the STN DBS. The patient is 
cured totally while the stimulation is carried on operatively. 
His cured status is tremor-free situation in daily life on fol-
lowing days.

MER data were obtained from superior, lateral and cen-
tral regions. Imaging were biased 2.3 mm away from precise 
electrical activity recorded. MER data were then analyzed by 
means of FFT. With the aid of FFT data we choose the main 
target among three different centers. These analyzed results 
were then verified with the outcomes of the macro stimu-
lated clinical evolution (including the neurological examina-
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tion as well). Figure shows the actual MER data (on the left 
hand side blue in color) and the FFT transformed MER data 
(on the right hand side) for three different placement of the 
micro electrode position. A section shows the situation at the 
starting point where as B shows MRI based calculated main 
target. C shows the actual target area depending on the FFT 
transformation. As it was clearly shown that the FFT trans-
formations were a useful tool for the determination of the 
main target area.

4. DISCUSSION
DBS is a surgical treatment used to treat a number of neuro-

logical conditions such as essential tremor, PD and Dystonia. 
Preparation of this surgery begins several days before in order 
to reduce the medical therapy. Procedure needs Magnetic 
Resonance Imaging (MRI) especially the T2 weighted ones 
for better STN visualization (6).

Intraoperative stimulation is more widely accepted as a tool 
for use during surgery, the debate is between microstimu-
lation and macrostimulation (7). The correct positioning of 
the electrodes can be improved by the use of multitrajectory 
MER to register the characteristic activity patterns of the cells 
in the different nuclei. Bour et al suggested that if MER is 
being used, probably less than five channels are necessary and 
MER could also be started closer than 8 and 12 mm for the 
MRI based STN target and GPi target, respectively. Finally, 
Zrinzo et al reported that the incidence of hemorrhage was 
also significantly lower with an image-guided and verified 
techniques approach than with MER approach (8,9). A FFT 
is an algorithm to compute the discrete Fourier transforms 
(DFT) and its inverse (10). Majority of the cases FFT trans-

formation were useful tool for understanding of the complex 
behavior of the biological signals. To best our knowledge cur-
rent study is the first that apply the FFT transformations for 
understanding the complex behavior of the MER data.

5. CONCLUSION
Our findings suggest that the micro electrode recordings 

were the indispensable part of the DBS surgery. Application 
of the FFT to MER data may be used for the decrease in the 
number of micro electrodes used for the surgery. Addition-
ally use of FFT transformations may also eliminate the macro 
stimulation and neurological examination phases of the sur-
gery.

This view may in turn results in the decrease in surgery pe-
riod need further investigation.
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Figure- 1: Microelectrode recordings (MER) of the firing rate of neurons 
during surgical operation. In figure the main graphics shows the original 
recordings (blue in colour) while Insets of the each figure represents and FFT 
transformation of the recording micro electrode data. A shows the both the 
original and the FFT transformed data of the starting point. B shows the 
target area which was planned standing on the MRI results. C shows the 
actual target area depending on the microelectrode recordings. 


