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Abstract AIM To improve the precision of targeting in
surgery of the deep brain stimulation of subthalamic nucleus

STN to ameliorate the symptoms of Parkinson’s disease
by recording neurophysiological characteristics of encoun-
tered cells along microelectrode trajectories and mapping
motor and nonmotor territory of STN using microelectrode re-
cording techniques. METHODS From November 1999 to A-
pril 2004 30 patients with Parkinson’s disease underwent the
surgery of deep brain stimulation and 45 electrodes were im-
planted into the STN. Indirected spiral CT scan imaging-
based anatomic targeting was used. Microelectrode record-
ing mapping techniques were employed and the cellular ac-
tivity was analyzed for various neurophysiologcal parame-
ters including firing patterns firing rate interspike intervals
background noise evoked potential and reactions to micros-
timulation. Imagings of CT/MRI preoperative and Schalten-
brand and Wahren atlas were overlapped so as to identify
the motor and nonmotor territory of STN and line out the
boundary with adjacent nucleus. Thus the functional targe-
ting of STN and the optimal place of electrode implant were
precisely located. RESULTS One hundred and thirty one
microelectrode recording trajectories and mappings were ac-
complished. The average microelectrode recording time for
each trajectory was 20 min with a mean of 2. 91 trajectories/
electrode. Recordings from the STN exhibited an increase in
the background activity and an irregular firing pattern with a
49 + 13 Hz. The mean cell density was
5.8+1.4 cells /mm with an average length from upper
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bounder to lower bounder of 5.8 +0.8 mm. The move-
ment-related cells were located primarily in the dorsolateral
sector of the STN with the leg area located medial along the
mediolateral axis and centrally along the anteroposterior ax-
is compared with the arm area. Tremor-synchronized cells
can also be recorded and identified. The target change rate
was 89%. CONCLUSION Application of microelectrode re-
cording mapping techniques can precisely locate the motor
and nonmotor territory of STN and line out the boundary with
adjacent nucleus thus enhancing the precise pinpoint of the
target. Microelectrode recording and mapping can help us
better understand the physiological features of basal gangli-
on.
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Tab 1 Characteristics of microelectrode recordings from the STN
of 30 patients n =30 x+s

Side Firing rate Hz Cell dencity cells/mm

Left 46.0+ 7.6 5.3x£1.9

Right 48.0% 8.4 6.0£1.5

Dorsal 55.0+14.0 6.8+2.0

Ventral 41.0 + 8.5*° 4.7+1.8

2P <O0. 05 vs dorsal.

Gpi
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Arrows indicate a burst of neuronal activity evoked by the limbmovement.
Fig2 MER of movement-related STN neuronal activity during
passive movement of the contralateral upper extremity

2 MER STN

A lateral distances of the microelectrode penetrations from the midline
were 11.5 mm B lateral distances of the microelectrode penetrations from
the midline were 13. 5 mm. Arm-related cells filled symbols are in the
anterior posterior and layeral aspects of the motor territory and leg-related
cells open symbols in the mediocentral part of the motor territory.
Squares represent the most proximal joint hip shoulder circles the mid-
dle joint knee elbow and triangles the most distal joint ankle and
wrist for each extremity.

Fig3 Microelectrode maps from a single case illustrating soma-
totopy of the motor area
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A Sagittal plane B Axial plane.
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Fig 4 Postoperative magnetic resonance imaging scans reformat-

ted show ideal target location of stimulation of electrode in STN
4 MRI
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