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Fig.1 Radiological findings of case 1.

Head X-ray images (A; frontal view, B; lateral view) shows 4 leads inserted in the brain. The leads were inserted in the
STN and GPi, respectively on MRI images (C). Chest X-ray images after STN-DBS (D) and after adding GPi-DBS (E).
Right IPG is for STN and left IPG is for GPi stimulation.
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Fig.2 Changes of UPDRS scores (part III and IV).
All scores of two cases were decreased after 6 months (case 1) and 4 months (case 2), respectively.
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Fig.3 Radiological findings of case 2.

Head X-ray images (A; frontal view, B; lateral view) shows 4 leads inserted in the brain. The leads were inserted in the
STN and GPi, respectively on CT images (C). Chest X-ray images after STN-DBS (D) and after adding GPi-DBS (E).
Right IPG was for STN and left IPG was for GPi stimulation.

ITYARAYTOLDIIHINTE & d o 7z L-dopa

< K ERBICHIT 2 L TEL, SR bEROEE
G- Licbotbhd, STN LHIZEHEFERS
LEAPD oMify, MIkRZERTELZ L2 5 BUR~ O PG AE A L, W 2 il 5 2 &
STN AWIFBAL & LCGRINE NS 2 &A% v, AdE TYAFA YT 2 MENNT 5 2 &5k & Huh 8
1%, STN-DBS A ilid7 & LAl H & i T 7228, RTwa 29, LyrL, ShEmEo#EwY) —F
WIRMEIT L 2 IV 2 F AV T Oy P u— L HH (Model 3389 ™) #fliJ]] L Twiz/z, STN® 1)
W& e o7z A, T oo X9 eI A L GPi-DBS ol < Mo tee T O7DfER Pk
L, HWNAEVAFA T T RLTICERTRED OMBERROBELIZD, YAFFITOaTr -
=% 2y RO UGS & R 72, GPi-DBS 1% WAZHEETH » 720 WP 1 O X I ITH 7= B EFIC2E
VAFRAYT R TERE D L0, VAFA #ft L, interleaving stimulation % & % 47 9 2 & T
FrToaritu—LPRIFE R b0 EEDR S, DBS 0);)1,51?3‘,-.:, LI ENUEREEDH A,
SHIC, YAFAITOREST, HNMAIAIZ LD 13 O AR (STN) @ DBS 224 H %

MmO E b A Sz, S5 IR TR, 4 STN, GPi @ Wi FIERHEIZHL Tz, »w{2n




DWMEAHE EhTwbH, Peppe Hid, MITHPD

BFH 14413 L STN - GPi OWEIc) — F2HML,
WM ZIT 7219, STN OF AR REREAFEA o 7295,

GPiDHNIAZFAIV7TOHBEIRIE» - 7220
STN - GPi Ml B oM FEgh R &A% <, first choice
LLCED O hLEWYE, VAFAVTHORELRSR
ol % 3% ) o 1) 18 A< R % 4 4iE B C GPi-DBS % 813
BILOHAMNERELTYS, 7, Mazzone 5
&, PD i 13 %1 STN - GPi (oA L, Mgk
WS IS EFRGRBCEREFELL Y, £
DOFGF, WEFENBOHMARE IS LN D
D, KEAOBEIFWEHEEBRNLALELTV S,
STN-DBS #(- GPi §l# iz 8MmL, sEREFHEH»HS
N2EFAREFBR IR TS 138, Allert 5 i,
STN-DBS CHERDOWMBE P TiE L % o - PD BHIC
# LT, STN-DBS 8 4E# (58 i) (< GPi-DBS %
ML, YAXFAV7LEHOUEFLZED 1A%
#$EL T3 Y, Matias i, Wl STN-DBS %1
WD ¥ R b =7 L HEEE o MR R
Lo/ PDBEIRAIIH LT, Hkl124E (53 %
i) (W0l GPi-DBS #3EML, JEROFW LK E %
BAb/28, 72, STN-DBS HicHBEE Y A2 Y
TEE-L7-BH2% (70 & PD T A xR EM
IR, 26 MBI BIERED S —F ¥V YRR I
HLTHGPi ML A, VAFATITH
%HL, QOL D #EAASLhEMOBE ST
w3, Thbik, REFHEEFOEENO#ENS
, WFhBbVAFAIVTELRIVAFAYTEL
Wo BB EPED T ¥ o — v HB T GPi-DBS
DBEMMENRTVE, THDXHIZ, STN Bl
TRARAGNIBE, ST A3 2T 7 oll#H
kL % o 72#EHTid, GPi-DBS Z#@M¥5Z&T
HinxhRzEAMNL, DBSOBRREFIE LTSI S
LRI NG,

£iE, #HiZ burrhole Z2ERL T — FEIGA
L, 22® ActivaRC®Iiz24knz s x5 Y a v
EENEREHR L7z SO, BHEOY — FiTHb
ShTwadar7920L, BEOZI ATV ¥ a
VEBELCH LI IAF Y a v EHLEBL
oo &Hl, FHiETHICHAY, BLTFOH: 28R
BELTHELAE, OO 257> a vk
L, Bilhs27rya v #HRRTRAESET

31

Wd. ColjkEchhiE, BEOZIAF Y ay
EZOEIMHATESL, LHL, V-F&TIRT
YyavHEBEMBCTREAN-TEHBET S
LECHBSOEEZZURT L), E0L 5%
REZETD L) IPGORMNHCHEELMEH Lo
EELLTRREATVE, QFTRTOHHY R 7
AEWHELIHICMRI 2@ L CRBEEREL, 4
HEIRICH D AAFER T 5, COHUE, FBE
MAEMDAANLE T MRIERRT 5 & TORBE
B AMENEEOY R 7 Bl b bh, HFEHeaEd
BE2HOFERPLETH), KEEIrOoBEEKZ
TORHORBEAXTFHERL, T4, 44D
Y= FEFATHI L SFERPEMERELD, B
Ry 227 b5 b, @ FKERD IPG % 4 T
BT 2. AIIANMAZIENLLBREEDY 27 HE
K%y, HBoOAYFFyALAB IR L EDbh
7o @STN ¥ % GPi I AN EEX S, BHE
BBHBEFETHY, GPiHHRIE TREVIRICH
BOMA»L B eBFHEN, BLLEEY, bh
bhiSEOKHRNEBRL . SHOKFEOAY v
Mid, V—FIfAXAGPi0ATH Y, BEAHENIL
LBV, FAY v PELTR, BHEOY—FB
- BEOVRI Dotz T2, 4H, WHED
LKEXNDIPG 2 \vwizat, 12DIPGTZEhER
2AMEWET 2720, WIS  BERN A
Rl Bole M2 TRAB~NDA LV AEZHFZXT
Wizo FEAE, btk & b B FEERIEO LW IPG b
BEshThh, £25062BIRTH L) FTELER
Eha,

o

=h
[=]

Wi gl STN-DBS # (- Wi 0l GPi-DBS %@L, ¥
AF A V7 OMMEE S CIHERDOHHEME SN PD
BHED 2P %ZHL 2. GPi-DBS ?EiE, V-
FIBRRED IR 2 b H 2, YAFHTVT7 O
HAEBELPEORD—F LT, KRGO
FIERBECRAMAL L BbI, FEMDLS
{2 STN-DBS TR M A & h iz BEFIH L T GPi-
DBS ZMA 52 & T, (KD DBS DRRAZFI & L
FaaiEtERE R,

BERIRSAE AR
Vol.55 2016



e & HARRAGEEAE R R 2~ COl AE8#E5e T LT 8) Matias CM ef @/ : "Rescue” of bilateral subthalamic

WET, KR OBECHLTHRTIRECOLIZHY £ stimulation by bilateral pallidal stimulation: case report. J
WA, Neurosurg 124: 417-421, 2016.
X 9) Mazzone P ¢ a/: Bilateral implantation in globus pallidus

Y Alisre N J: Fail fl bthalami | internus and in subthalamic nucleus in Parkinson's
1 ert IN ¢/ al : alure o ong-tu‘m subthalamic nucleus discasc, Ng’u,i‘a;lna(/,lffa[;.gu 8: 1—6, 2005

stimulation corrected by additional pallidal stimulation in

a patient with Parkinson's disease. [ Newro/ 259: 1244- : ) ; ; i
1246. 2012 compared with the globus pallidus internus in patients

with Parkinson disease. J Neurosurg 101: 195-200, 2004.

10) Peppe A et al : Stimulation of the subthalamic nucleus

2) Alterman RL ¢f a/ : Immediate and sustained relief of ) ) ) o )
11) Weaver F ¢ a/ : Deep brain stimulation in Parkinson

levodopa-induced dyskinesias after dorsal relocation of a ; e e
disease: a metaanalysis of patient outcomes. [ Neurosurg
103: 956-967, 2005.

12) Williams NR e a/ : STN vs. GPi Deep Brain
Stimulation: Translating the Rematch into Clinical
Practice. Mov Disord Clin Pract (Hoboken) 1: 24-35,
2014,

13) Wojtecki L er a/ : Interleaving programming of

deep brain stimulation lead. Case report. Newrosurg Focus
17: Eo, 2004.

3) Cook RJ er a/ : Globus pallidus internus deep brain
stimulation as rescue therapy for refractory dyskinesias
following effective subthalamic nucleus stimulation.
Stereotact Funct Neurosurg 93: 25-29, 2015.

4) Katayama Y ez a/ : Direct effect of subthalamic nucleus ) o ) . .
) . . - subthalamic deep brain stimulation to reduce side effects
stimulation on levodopa-induced peak-dose dyskinesia in . i . . i .
with good motor outcome in a patient with Parkinson's

patients with Parkinson's discase. Stereatact Funct Neurosurg i S )
disease. Parkinsonism Relat Disord 17: 293-294, 2011.

84: 176-179, 2006.
5) Kostic V et al : Early development of levodopa-induced
dyskinesias and response fluctuations in young-onset

Parkinson's disease. Newrology 41: 202-205, 1991.

6) Krack P er al: Five-year follow-up of bilateral stimulation 0o M

of the subthalamic nucleus in advanced Parkinson's PN RS2 G R TH e E YU

disease. N Engl ] Med 349: 1925-1934, 2003. TO21-8841 A7) ULIEF 4 ili i gh ey 262-2
7) Liu Y e @/ : Meta-analysis comparing deep brain TEL: 076-246-3600 / FAX: 076-246-3914

stimulation of the globus pallidus and subthalamic nucleus
to treat advanced Parkinson disease. [ Newrosurg 121:

709-718, 2014. (A 2016 4E9 H 21 1)

Improvement of intractable dyskinesia after additional bilateral pallidal stimulation
with bilateral subthalamic stimulation for Parkinson’s disease : 2 case reports

Takashi Asahi' Abstract: Subthalamic deep brain stimulation (STN-DBS) improves dyskinesia of
Kiyonobu Ikeda' Parkinson’s disease (PD) because of the reduction of medications.
Jiro Yamamoto! However, sometimes uncontrollable dyskinesia occurs over a time
Hiroyuki Tsubono? course.  We experienced 2 PD cases improved their intractable
Shuji Sato! dyskinesia after additional bilateral pallidal stimulation (GPi-DBS) onto
! Department of Neurosurgery, STN-DBS. Case 1 is 53-year-male PD patient. He had bilateral STN-DBS

Kanazawa Neurosurgical Hospital at the age of 47. His symptoms dramatically improved after initial DBS,
2 Department of Clinical Engineering, however, the symptoms gradually deteriorated, and uncontrollable

Kanazawa Neurosurgical Hospital intractable dyskinesia appeared. Additional GPi-DBS was performed 7

years after initial STN-DBS. Implantable pulse generators were exchanged
from Activa SC'™ to Activa RC™. The dyskinesia completely dis-
appeared with simultaneous STN and GPi stimulation, and he could
return to work. Case 2 is 57-year-old patient with PD. He had bilateral
STN-DBS at the age of 49. The DBS had initially improved the symp-
toms, however, the symptoms gradually aggravated and he was confined
to a wheelchair due to uncontrollable dyskinesia. Additional bilateral
Functional Neurosurgery 55: 27-32, 2016 GPi-DBS was installed after 8 years from initial DBS with the same
procedure as case 1. PD symptoms including dyskinesia improved and
he could walk again. Additional GPi-DBS could suppress uncontrollable
dyskinesia and improve PD symptoms. This procedure should tran-
scend the limitations of a single target DBS.
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