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The Effect of Bilateral Subthalamic Nucleus Stimulation in
Parkinson’s Disease: Experiences From 6 Month Follow-up in

Sinchon Severance Hospital

Hae-Won Shin, MD, JinWoo Chang, MD? Young Ho Sohn, MD

Department of Neurology, Neurosurgery" Yonsei University College of Medicine, Seoul, Korea

Background: Bilateral deep brain stimulation (DBS) of the subthalamic nucleus (STN) is known as an effective
neurosurgical procedure for the treatment of advanced Parkinson disease (PD). Although short- and long-term
effects of STN stimulation in PD are relatively well known, an interim analysis of its efficacy is essential for us
to continue with this procedure in the future. We present the clinical outcome of 6 month follow-up in patients
who were assessed in our hospital after bilateral STN stimulation.

Methods: Twenty-nine patients with PD treated with bilateral STN DBS were included in this study. The effect
of STN DBS was assessed at 6 months after surgery, which included the followings; motor disability in ‘DBS-
off/on, medication-off/on’ states, activity of daily living (ADL) in ‘medication-off/on’ states, levodopa-induced motor
complication, daily levodopa and levodopa-equivalent dosage, neuropsychological assessment and quality of life.
Results: Nineteen patients completed the follow-up assessment. STN stimulation produced significant improve-
ments in the motor disability score both during ‘medication-off’ and ‘medication-on’ states. The ADL score was
improved only in ‘medication-off’ states. The amount of levodopa-induced dyskinesia and response fluctuation
also significantly decreased. Scores of Korean version of Mini-mental status examination (K-MMSE), Korean
version of Consortium to Establish a Registry for Alzheimer’s Disease (CERAD-K) and Beck Depression Inventory
(BDI) did not change. Daily levodopa and levodopa-equivalent dosages were significantly reduced. No serious
side effect was encountered.

Conclusions: Bilateral STN DBS is a relatively safe and beneficial treatment for PD patients with levodopa-
induced motor complications. In order to obtain a better prognosis in the future, we should assess the long-term
outcome and the clinical predictive factors of STN DBS.
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Table 1. Characteristics of the patients

Characteristics Mean+SD (range)
Age (year) 58.8+8.8 (42-73)
Sex Male 5
Female 14
Symptom duration (years) 11.8+4.8 (6-20)
Stage (medication-off) 1T 5
111 14
UPDRS 1 2.8+£2.5
UPDRS 1I (medication-off) 16.0+6.7
UPDRS 1II (medication-off) 36.1+12.2
UPDRS 1V 6.4+2.4
Response of levodopa (%) 65.8+10.5

781.6+283.6 (300-1400)
898.0+311.0 (375-1515)

Dosage of levodopa (mg/day)

Levodopa-equivalenet dose
(mg/day)

UPDRS; Unified Parkinson Disease Rating Scale.
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Table 2. Symptoms of parkinsonism (UPDRS scores) in ‘medication-off’ and ‘medication-on’ condition

Before surgery

After surgery 6 months

DBS-off DBS-on (improvement %)
UPDRS III Total medication-off 36.1£12.2 32.448.5 12.5+6.7" (62.8)°
medication-on 11.8+4.6 14.9+£7.9 7.6£5.6 (39.0)
Tremor medication-off 6.8+5.5 7.245.2 1.5+2.0° (80.2)"
medication-on 0.7£1.4 2.34+2.8 0.9+1.4
Rigidity medication-off 5.143.5 3.3+2.8% 0.6x1.1" (81.4)°
medication-on 1.3x1.4 1.3x1.4 0.120.3° 93.2)
Bradykinesia medication-off 13.9+£5.0 12.24+4.8 4.9£4.6" (65.2)°
medication-on 5.3£3.2 6.6+£5.7 3.1+4.3° (41.0)
Axial symptoms medication-off 7.9+4.0 7.0£3.0 3.0+£2.2° (57.8)°
medication-on 3.4+£3.0 3.3+1.8 1.9+1.7
UPDRS 1II medication-off 16.0+6.7 8.4+5.8" (46.0)
medication-on 5.6+3.3 4.5£3.0
UPDRS 1V Dyskinesia 3.0+2.1 1L.1£1.6° (37.9)
Motor fluctuation 3.4+1.0 1.2+1.2° (62.0)
CDRS 4.643.6 1.642.5° (65.9)

p<0.05 compared with the preoperative ‘medication-off> condition, bp<0.05 compared with the preoperative ‘medication-on’ condition, »<0.05
compared with the postoperative ‘DBS-off, medication-off” condition, dp<0.05 compared with the postoperative ‘DBS-off, medication-on’ condition.
UPDRS; Unified Parkinson Disease Rating Scale, DBS; deep brain stimulation, CDRS; Clinical Dyskinesia Rating Scale.
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Table 3. Comparison of quality of life by SF-36 in preoperative
and postoperative periods

Preoperative
evaluation (%)

Postoperative

SF-36 domain evaluation (%)

Physical function 52.6+14.8 61.9£24.0°
Role (physical) 49.8+12.1 61.2£16.7°
Body pain 46.3£22.0 60.0+20.7°
General health 46.9£13.1 55.7+20.1°
Vitality 42.4+16.1 56.0+20.1°
Social function 52.5+19.9 63.2+20.6"
Role (emotional) 56.8+18.7 69.3+£22.4°
Mental health 48.6+22.8 60.0+14.8"

p<0.05, compared with preoperative evaluation.
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UPDRS 18] A4 44 A0l 2ot igiet. Q4715
Aol A= K-MMSE 7} o5 2 B+t 26.242.30]303L
) Bt 25,343,002 §J3 Holt 9131, CERAD-
Ke] glo] 0 A2 71902, AL 71, Slolf e 9%
A4 B Aolg Bolx| stk BDI A4E 54 A B
20,5111, 784 & F 19.1+£10.22 2}o]7} IStk (Table
9. 54 A BDI Aol M $EF 02 BRE WAL 5
OlUT O ES S TR T2 AT $EF 02 LRHY
o AEE SEF O YrhE WA F @ ol o ol A
T FEFOR BRIUG. E A0)d $2FY FER 9
e 24 7 3

o
oA & 570l ‘£&T YF o=

Z 3870 A= F 25709 A= d= A=, e ol o
= AFE AT Bat Aok, Tk, A uEES 02
2 AZo)A] ZH2H 2.840.6 V, 134, 5+13.1 Hz, 61.6+6,90 1is
19131 Q1% Aol A= 2.6+0.6 V, 132.4+5.6 Hz, 60,0+

.0 usSith,

o

o

7. BAg

1) 53 e R

Table 4. Comparison of neuropsychological function in preope-
rative and postoperative period

Preoperative Postoperative

evaluation  evaluation 7 value
UPDRS 1 2.8£2.5 2.6+2.6 0.928
K-MMSE 26.2+2.3 25.3+3.0 0.056
CERAD-K
Verbal memory recall 5.842.5 6.3£2.2 0.575
Visual memory recall 7.242.9 7.4+£2.8 0.848
Generational naming 15.3+£3.7 13.6+3.3 0.087
Confrontational naming 11.7£1.9 11.8+2.1 0.889
Visuospatial function 7.2£2.3 9.7+1.2 0.848
Beck Depression Inventory — 20.5£11.7 19.1+£10.2 0.688
No depression n=T7 n=8
Mild depression n=3 n=2
Moderate depression n=4 n=2
Severe depression n=5 n=7

UPDRS; Unified Parkinson Disease Rating Scale, K-MMSE; Korean
version of mini-mental status examination, CERAD-K; Korean version
of Consortium to Establish a Registry for Alzheimer’s Disease.
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Table 5. Comparison of short-term follow-up studies of subthalamic nucleus stimulation

. Mean . Improv. (%) of Improv. (%) of  Reduction Reduction Reduction
Periods of Mean duration of . )
Author, year (reference no.) Nq. of follow-up . disease morbidity ‘medication-off” state “medication-on state (?f . OfA F) f .
’ patients (months) patients (years) UPDRS UPDRS UPDRS  UPDRS dyskinesia off-periods medication
(years) part Il part I part IIl part 11 (%) (%) (%)
Limousin, 1998 (9) 18 12 56 14.5 60 58 10 55 73 50
Houeto, 2000 (24) 23 6 53 14.7 67 66 55 77 78 61
Lopiano, 2001 (10) 16 3 61 15.4 57 68 27 18 67 71 72
DBS study group, 2001 (1) 96 3 59 14.1 47 44 19 61 70 37
Volkmann, 2001 (19) 16 12 60 13 67 56 83 65
Ostergaard, 2002 (12) 26 12 59 15 64 64 86 33 19
Krack, 2003 (7) 49 12 55 14.6 66 66 58 59
Ford, 2004 (5) 30 12 59 12.8 30 69 60 30
Essenlink, 2004 (4) 20 6 61 12 49 46 38 25 50 75
Rodriguez-Oroz, 2005 (13) 49 12 60 15.4 57 50 30 51
Schupbach, 2005 (16) 37 6 55 15.2 59 67 86 100 64
Visser-Vandewalle, 2005 (18) 19 3 61 15 54 47 45 79 79 81 61
Present study 22 8 58 12 61 48 36 43 63 35

UPDRS; Unified Parkinson Disease Rating Scale, Improv; improvement.
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