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The importance of internal rhythm formation to influence gait rhythm in
Parkinson®s disease patients
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We experimentally investigated the effects of therapeutic intervention for
internal cueing and applications of cue techniques to Parkinson’ s disease with freezing of gait
(FOG), and examined the relationship between gait disorder and internal rhythm formation disorders
to devise an effective rehabilitation approach for symptom improvement. In the elderly, we first
evaluated the effects of the rhythm learning methods used for the upper and lower limbs on the
walking rhythm. When prompting rhythm learning for walking, lower limb tasks were more effective
than upper limb tasks. The rhythm reproduction during gait after rhythm learning for the upper limbs

was correlated with executive function. However, in patients with Parkinson®s disease, the accuracy
of rhythm reproduction was reduced and it was difficult to observe immediate effects.



B X C—19, F—19—1, Z—19 (d5@)

1. WHERR 4 Y O =
[T AR BEL B 5—F Y K (Parkinson’s disease : PD) 3 KNILEREE L F —

SN LUAEER O REFIC X o TR 2#THEKE T, 3 X2 HARIC 15-20 T ADEE T
%, ZoO PD BED 50%ICHFFET 2 [3 < A2 (Freeging of gait) 1% [HITOEENRD 2 1C
L 0b b, RAREITBEZIT) 2R TR R3EREOBER] LERINTWS

(Giladi N et al, 1997 Mov Disord), 3 < &A@, HIThhRE. BITEFEER CGRMTd) . HHiz
Pals, IRESIRE, R TR R ORI CRHEF I N e pFIONTED . 26 DI D
% {fThbNn T3 (Plotnik M et al, 2014 ] Neurol),
FTLARBITHmZ T T, Kb, HF WEZHFLALHOERHICEVWTIRDLNT
B, IHICTLAREETIEEZEIRY., 2o v/ EBHoELEVWI LRMEINTV 3

(Vercruysse S et al, 2012 Neurorehabil Neural Repair), & D Z &3 EfFick Z 23 ALK D
THREEFELA =L, VALERORES ICX YV RETHEAREEEZREBL TS, £720
RLERITEIA P =X 30 XL L HREMNICY XL 2ERKT 3NN X Lo 5
ntwi,

FTLARIENT Y Y F—va ViREid, BRI NAEEFICAEDETY XLkl 550
VX L% AOCEREENRENT 7o —F 28 RTh s, LrL., TNEIERLED 255D H
. e 3, SIER2 R WEED H D, ZOEWIIATHEORITIRENBEGRT 2 E 2 b
T % (Nieuwboer A et al, 2009 Eur ] Neurosci), 2% 0, fFZERELUVIOTE R & LT, BEW
RAITZRITHRBE I T 2 AlREME D i <L 2 OBEPUCIT AR LM ) X AEEZ X L # 2 % 46
03B HH, NI - ) X LTERRE ., FITEREERE, 34 220 3 FOBBRMEIRBHS 5T
X725 72,

2. WO HW

AWFFEciE, [Birhod Ak odEic, EEox vy vy Zic X 2 HFEM R ) X 2588 (N
MY X 288 G2 D 72 6 3RS OO TEEEMICHR, N D Y X LJEEEE &3 ARD
BIRMEAIHS 221 %, X510, Z 22 LEROSEICHREA LY v ) T—va vy T 7a—F
AERTLIEEEHNE LT,

3. ok
(D) @& ICE T2 ETEERHWAZ ) XLFEOBECHPHIT ) XLOBBMEICE 2 5 2%

FTRABHRP EFE THEAFRCA D= XL TR L CWAREERH L, 22T, VX L%¥
B3 %E PD B ICHEMT 201, @& Z2HAVWTEECTY X a2 LA (X vy
VIR TR TEE LGS (RT vy vy ZEE) T, BT ~0 ) XLDIEBIZR R 2 5
RS L 72, NRIZERE 134 (M7 4, £ 1 66.2(2.0), Mini-Mental State Examination :
29.8(0.4)) & L7,

WERE O RBFEAITY XLZHEL, 20V XL LT 10%:#E ) X4 (10%up 5:0F) &
WY XL (10%down §effF) & av b e —VE& b0 35MBERE L, #RE X, Eox vy
VIMBEETEORT vy Y SHREO VBTN TV XL ELEL, 20V XL ESHTICT
BT 2 XA, VXL OWE IZHERE O R, E2MFEICEE L MEEF 2R L
Tro TG 2720 X 2T 2 HIEMOFIRE L L CHEBL 72,

(2) X=F vV VREBEZEICEITIHNNY XLEEHERHGZHT ) XL 0FHRE

(DofER»PLATy Vv Z7HEERH TN Y X AP TbE 5 2 & ZRE L, AiF%E
TIREFEESRE SR L PDREFE TR Y XLHEHER D XS5 ICZbT o2t Lz, £
PD B#H OFITHRE L V) X L I 0 BIR % REWTIC Gt L 7z, PD B3 6 44 (& 1E 2 4, Hoehn
& Yahr:3, 4 i :74.7(4.6), Mini-Mental State Examination:27.8(3.0), Frontal Assessment
Battery:14(2.2), Unified Parkinson's Disease Rating Scale:28.2(11.4), Freezing of Gait
Questionnaire:12.7(5.2)) Z x5 & L 7=,

4. WFZERCE

(D) @& ICE T2 ETEERHWAZ ) XLAFEOBECHPHIT ) XLOBHBMEICE 2 5 2%
WDICAWFFRIC X Y & v v v 7EH) 27 v v v Z5EE) BT ) X LDERLARE & 72 > 72,
RICEBRDOFERICBIL T, 10%up FFICEWTRAT vy VY 7 DI 528, HITTo ) X LHEE
PEEICEMEZSR L, 10%down FFCIREEARZ2ZD o7 (K1), Zy €V I TDHR,
Trail making test B & ) X 2O FHEOHBE %R0 7= (K2), chonZ ik, HITE2HEELT
VR LEHZBEHICE, B0y ey 77X ) FTREOXT v vy 7 DIg ) BREEENE W
AEEEERLTEY, $AEET) X2 H L, BHITOHET IR, FITREOMELZ
FAAREME DS H B 2 L BRI LTV B,



E 124 ;

= gait after stepping 5

c 104 . s 10 . steppping

N=] 1 . gait after tapping 2 . )

B 87 SE W teeeina

S 6+ & g5 6

B 2o

g 4 g8 4

s o i I |

= 1=

B 0~ 5L 04 ]
=

-3 =

B 4 §6

2 2 * g: 4

5 8 8 -

@ 104 10

12 12
control 10% up 10% down control 10% up 10% down

M1 2yvy 7 27y vy Z7#EED ) X LAFHEK

@ gait after stepping
® gait after tapping

5 °
°
o 0% 0 @
0} (0
S L4
°
-5+ °

Relative error of reproduction [%]

T T T T T T T 1
20 40 60 80 100 120 140 160 180

Trail Making Test B [sec]

B2 ZE{THREL V) X L EHBIEOBR

(2) N=F vV VFBRECB T INNY X LB AT X LA0FEEK
FTIEEDEMIE DR LK T S L, 52720 X2 LT 10%up 5 T12-3.4%, 10%
down & T2 6.8% DAL DH Y, PD HECTHIRMOBKEZ R L2, SHEHFOTMT-Bo
POl 100 #2¢, TMT-B &V X2 0FMEAEBE T 2R 1 DX 51D, TMT 28100 FLL
FoREZEL, #RL7Z) XL EHTT 65%HETE ZWHRE IFELR» o7z, 2O L
WFENRFIIC ) R 2R LEBRT2BIPMMETLTCWwBE 2 E2REBLTWS,

K1 A=F vy IREEORTHAEL ) X LHEE ORI

PDEE 65% L EBEAR  65% U EBIIRA &t
TMT-B 100# X T 1 2 3
TMT-B 100# U £ 3 0 3

=t 4 2 6

(D OEBHR» SN Y X2 FBIEE) A EHOENIC X VRSB ER 2 2 EBHL Ik -
7ro MEERHFEE DT — 2 BT LN Y XL EHOMEHED T L T\w3, (2) OEBRRER
25, PD EBEARHIFNICY RAZHHT 22 L 3RECTHE Z ERHL L oty 2DT L
IR 2 B R 252 C Rt ch B 2R LT3, L LEMBOMAIC XL 3%
bzt 2082’ H 25, PDEEDOT—2 5[ &t EHEL T 55, &I PDILETHED
WETHY, FERPEATHLLEEI R ZIZHLWEETH L, T-ANF 2 —T 7o —F
Tz ofE b, BRI ICNRMEEES O % % RiE, T 2802 CcE 3, 209 PD D
ETEZDLTHESEL I BRTFHIMNALLEBNYCHIR 2 REST 30681 H V) 5% B L
TW D H BT —~ThdLEZ2 DL, £/, TOEOREL XED» LERAEICE T PD
BEOTL ARDOMEEZRAZZD, T AREBZHERICHERT 2L BEFICH LW &1
o T,

<BEHR>
(D Giladi N., Kao R., Fahn S. : Freezing phenomenon in patients with parkinsonian syndromes.
Mov Disord., 12(3) : 302-305, 1997.



@

®

Plotnik, M. Shema, S. Dorfman, M. et al. : A motor learning-based intervention to ameliorate
freezing of gait in subjects with Parkinson's disease. | Neurol., 261-7 : 1329-1339, 2014.
Vercruysse S., Spildooren J., Heremans E., et al. : Abnormalities and cue dependence of
rhythmical upper-limb movements in Parkinson patients with freezing of gait. Neurorehabil
Neural Repair., 26(6) : 636-45, 2012.

Nieuwboer A., Vercruysse S., Feys P., et al.,, : Upper limb movement interruptions are

correlated to freezing of gait in Parkinson's disease. Eur ] Neurosci., 29(7) : 1422-1430, 2009.



40 3

2020

DOl

47

2017

Daisuke Kimura, Tomotaka Ito

EFFECT OF DIFFERENCE RHYTHM LEARNING USING THE UPPER AND LOWER LIMBS ON ADJUSTMENT OF GAIT RHYTHMICITY

World Confederation for Physical Therapy Congress 2019

2019

43

2019




(Ito Tomotaka)




