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\ZEHIl 3 2 EENEHTH D.

NRS (numerical rating scale)
0 7225 10 £TD 11 BRI TF & HWVTHE
RMOL~VERHFTRLTHEDH I Z LT, M

SREES

W A5 D FBLRY 7208 S A E T 2 mAYRE T
b2, IRRATORKOEFZ 10 & L, BIfEIX
WL D272 5 Tedr 29 pain relief score %
D 1R & A F TIORRBR LIz e O350 &
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WEDOA Y —NVIFEEFERILEANTA Y — L
ZAEERE CRIBIE DS LTc o, §RNT
AWM ELIZEHE LTS, £, FHL
VNIEFFH DA YV — VIEEE R TA v Y
—/VEEERECRIPNEL, ATAMAL B, M~
DRV —FHEENIER L7c72, @iy 7 &
BESIMm E L7 EHE L CnD. BRSGmIZHE W

W EERER SR VRS FI v T v a
— A Y=L AT L VLR DSIS ) %
HE L, FMSZALS Timed up and go test (BT
TUG), Functional Reach Test (UL FRT) DOfiE
A B UTIER Z 8B L7-. UL, PD x5
A Y=V EHWTAT AR EmEt LT
WEIZ. 4Bl PD BEA~DA Y — LDk
BEMNNLNT AR 2 D5 BT DWW TR
AL WmET 5.

I. B8
AWFFED BIIE, PD BEDA Y — VEGER

LILCEETORRY « BT RGN 2 E S
5. T LT, [Al—HRETOELEZHA LT 5.



M. Ak

1. %%

ISR NEIR BRI ABE T F 721383k U N
vy cpEt o PD B (B 6 4, &t 9 4)
L L7, BPJLHEL LU, Hoehn-Yahr HEJEE S
W1 ~Mo#H, B U TSN ARERE, i
AN 22N, AR I B O A
TN, RIFZEE~OSINZ ST +43 72l 25
F%Ic SO FERERAOBREEIC
LA CERENMEON-F L L. B EREL L
T, {EENC KA =TI E oSS 7 &
O HEMBIER A AT 58, TR, BE
i, TR EEREELAETLHE, BIRICEY
JEEICIEI R 28 538, FERBCRAIEIZ X Y
KBFZE D E & & 4 HEEH R e 2 & 2 Tl
S HF, on-off X° wearing-off ZEDIEIRIZ LD
FHANC AL KIFT 2 LN THISh D, 5
EEEDWHRE L LTCREY LMW L-F L L
7o FEAREHIE, e (BiEe4, k94,
fin (71.4+6.8 %), HE (159.6£8.1cm), K
(56.3+11.5kg) , PD DO B[] (55.2£57.7 H),
Hoehn-Yahr SEJE&E /3% (I : 5 4, I : 10 44)
RINELRT. (F1)

#£1 HNBEOREAT—H

P75 B6k, k9%
i (%) 71.4+6.8
HE (ecm) 159.6+8.1
wE (kg) 56.3+11.5

FREMIE (A) 55.2457.7
H-Y &E 55 0:5%4, M:104

2. HIfH
2017/F12H5H ~20174-12 A 25H

3. fEfAkERE - V7 b - A
O Y= (K1)
A: 287 —F Ny R
R - PAKE T — F O Hf
B:iigr =y
SMAlTGE T —F Dl
C:Rvu=vy (% 2HK)
PR 53 D22 TE M)
ER L -
BEEICA-B-CoO Ny REMNITT-
A=V EEEE LT

Q=H.LEE

(BASYS : & tt7 v 7 Hilii)
@V —FHE#s

(A — v —HE R )
DAY T T vF

4. MEHEHA
O#fr I NIAL - BIIR L 30 FYINZAL 2 PRy
HODEMERTC T 95%A8 5 HH I #E - Ui R
Z il

@7 INEAL

FRISEAZIRE ] 22 5 HH (R 30 )
@TUG

PRIGERPE « Fe R 2 G
@FRT

ATV — 7 R A 51

5. HIZEFIE

FRAEHBICH LA Y — VEEE L IR
ORRETEH. FHUDIEELX, 2oL L, W
FEDOFHAIMICR- Z 1T S AT,

6. FEEHEMT

A= L EE LTS LEELRWVIES
THIGDHD t MEEITH . AEKEIL 5% A
ET5.

V. #&R

A Y — VIESEE BRI AR CRUE O
A ZFRDT- DI, # 1ESIALTD 95% 48 FE M



FE T 0.89cm2JH/) & HUR R C© 1.88cm i (F
2), A MINIALIEA T 0.25 B & /2T 3.69 fhi
n (3 3), TUG (XM « e ki & 12 0.09
WY (£ 4), FRT 1% 0.89cm ¥ L7- (5 5).
TRTOHEH CHEEAEZRDORP-T2. 164D
Mo, A — VIEREE R S TR B ORI
DEACZRD T NI, § LS T O 95%F511F
HEERE T 94, LS. CORIBMET64, A
FHSIAZEER < 7 44, ERHSIAIRERC 5 4,
TUG OPEHE T 744, TUG O KK T 64,
FRT T94 ThoT- ((6). £/, 1>V —)
AR R THEER RO T 2RO 72
DX, FIESIALTO 95%AGMEHEHIAE T 7 4, &
IESTAL T ORISR T 9 4, AR ESIAZIRERH T 8
%, JERBISIAZREREC 10 44, TUG O E ¢
74, TUG O K#HET 84, FRT T64 Th
o7 (& 6). £, BEEZZ 9-5 &L 6 HHE,
BEFT 115 &L 5 HA, BHEEZ3-10-11-
12FILT4HE TR T ZRBOH TN (F6).

#2 Flbsrfr
FERETE HoEHE

95 % ¥ M {5 4 rr Fit 4.5+6.2 3.6+3.9
(cm?)
IR (cm) 55.0+34.5 | 53.2+28.0

(95%#5 M5 1 i fE P=0.64)
(Ke#LBi R P=0.87)

#* 3 FINZAL

JEEEERE TR
HH () 16.4+19.7 | 16.6+19.6
R (FP) 19.1423.3 | 15.4+19.2

(£ P=0.94, /=H P=0.64)

#4 TUG
FEEAETE LEERE
PR (F)) 13.5+4.0 13.4+3.4
BRI (B) 10.4+3.6 10.3+3.0

(a2 P=0.98, #ix }i#E P=0.96)

#5 FRT
AR HEERE
A5 U — T HigE 24.8+7.4 25.6+7.2
(cm)
(P=0.74)

V. &8

ARFZETIE, PD BE DA Y — VIS RE L IE
LEERETORN - BT ZAEEIZ OV TIRET
L7, FERE LT, $IENIALTO 95%4%5 MM dE m
FE LR, 22 R INAAT SR, TUG, FRT Tl
BiEom EA2RDTZ. Lo T, PD HBE~DA
V=)V DEEF TN - SMAET —F LT —TF DX
Fetkra B & OffiE I & 0 2 e BT
LI, SN T UARDNICEWEREL 52 52
ENHREL R I NG . KR, BEE S 6 HOKE
RERDE, TUG O KEE LS TEAED M E
EROTWD., ZHUL, 7T—FOMimEmlc kb XE;
MR EL, BT p—~ RAERETH L
DR THDEEZD. L, BEES
5 &FDfERA WD L, FRT LS TEAEDIE T %238
HTWD. T, JiF~D Y —F RN - Ml
HET —F EHET — T LD HFERNL - 7208,
MDORT =~ ATIEINRT V ARES ZLES
HR AN eI B2 D.

L%, PD HEFITA v Y — L EHE LN NT
VAR BTN 256, AXRF DR - TR
TIA A NOFHBICINZ T, BB FEEICX
DEZD ST AEELHBFIZANZNG,
BEOTRICE o T2 A Y — L Z33E L, 3Mf L
TW ZENKRYITHDLEEZD.

VI. SF3XH - 5IFAXH

1) Bloem BR, Grimbergen YA, Cramer M, et al.:
Prospective assess-ment of falls in Pakinsons disease,
J neurol248, 950-958, 2001

2) @A T —FE & RIS E LB 2 5%
BALHEE U B Y T — v 3 RS 38, 43746, 2013

3) EHAAHR « RIS DLEFE AT o T B T i)
Bk JONT o ABKERIC 5 2 28, JhifhE BRIk L
FhTR b8 65, 53-53, 2014
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(55 51 7] A ARERRRIEFR)

AA o FEACEVFBORERFICEZO LA E RHE ALS BE 0 —EH)

AL

B #:40, HEMEERIZEE{CIE (Amyotrophic lateral sclerosis : UL N ALS) HBEFIZRFL T, fRUE -
k=2 2=/ —3 3 (Augmentative and Alternative Communication : UL ¥ AAC) Z4HE L7= A
AV TFDEANETSTZ. A v T OBEMBEZITHO LT, #7 Ly MEREZHEHL, HESFHOMIC
HEFA—/ARSNS, 77V M LG ECEHBIE N EMTEL L) ICRoTe. ZHUTEDY, =S
WZEDFE L ORERCBRIEEIOFRICEY, EEORINTOIO LA LIRST2. 7 Ly Make/N
VaEORHADTZO DAL v FEANL, BRI a=r—ra O ERD 2 EnTE, LU

B AAC ~DOBAT + WAE A L—RZTHZ LR, QOL A EICENS ETHOTH-T-.

FBIFHE . ALS, AAf vTF, -OL&
1. [FLCHIC

ALS B 2B\ T AAC OE AL E B Bihm T B
ZHERT D ETEETHY, AAC OEANIZEL,
AA y FEEOBRIIVNATH S.

Alal, AL FEIEOBERICTH 7T Ly MR
OFEHANFIREE 72, ala=bF—Ta rFEN
ZREL LT 2 & C, FOVEIRE D20 Tkt
R WoT2l20 UAaz R 7 ER] 2 5k L
Telch, A v FOE AR L T OHHECON
THET D, AREITH2 0 WP T X 124 BT
EDHETRAN~TA L, FEEHE.

2. fEHIEENT

A K 50 etk &K 157cm, K 56.1kg.
P 5, ALS HIEE 4. X, A T
FEIEZ AR, X+1 4, %4PET ALS LiEED
Wrsh, EmaEszidiz. 0%, =47 R EE

PRIEDTZ, B TOEHIAREE Z ke L Tz,

X+24E 4 H, HATIREHC X 0 BB ), EigRE
KFICLVBFEEN L E 75Tz, AR, X+2
£ 9 A XY EKIKT, F4 10 A CV AR — LA
Fr, HEIEER H 0 CMBE BT, MPEHsbt & e D .
ATRIRBUE, R BFE3AELLER, AF
IMECTH o7, V77 —TTV 2B CHAIZH
T ENEL, R—LILR—=8 2, 3 e
R L, RSB FENB AT - TV e, JRATE
FH - BRICEH LARNS, Bik: L TFERK

256, MEAITVWIEBIICHE Z LT\, KR,
RY UM URSEEEE 5 2 &R0, mFIE
DFRBELEE A - TLEEFEELATHE
Jk DT & TNy a UERENIREEIC A o T
MHlE, #7 Ly FEAL, BTA—ALPT L
EEIE AL T2, L, BReICAEETO
27 Ly MMELREEE 720, BEIZRONBO
&, T Ly MR TETA—ART L B,
Bl OEZAFHE LM L T D,

3. FRFESHE - T ATE

By {AF§AE 1%, ALSFRS-R17/48 /5. #h/11%
MMT T Ef% 2~3, Thk 3~4, ki3 L~ F
EOFRATHERE XA FRAEEIE, AHIV - VisEdh
MNERRTH 7.

Farh - DERmEIE, AEIARER (X+24F 4 H) O
TEZERIECITAIER B 21TV, WETIIZX 7 Ly
NER THROGEZ LTl Z LT\, AEI
FIEHEREIR T DR 220, Tfard L7z < Z2u.
TER. | BN S RE DTz,

XAV L, FEREFIRETEDS, Gy o7 ME CIRE
WCHRENME T 5. MERME 44, Rk
BA-L 0B FEEEE, WIMETR & RIS L CEE
TIEERLALE LTS, REOPHITHEM L
TEY, FHEEEEOKTIZHL, RROETEDH
WAERIIEET I & AAC A A ARGE Lo M
EEHL L. ok, /Y ar o kRS
THY, HLWEESRA~DOEPURIT RN &b,



AACRAA v T OFIE, Mgt 2175 2L & L
7o Flo, RANXVOAA v FITFETHIEL LT
W, QF TAA v FEAEL LIy, BE#E &
TZEMEBI L2V TIELY, @@BIRLIEAAL v F
RN, WS FERENNTZ T, Ty
LI WAAL v FEBEL TN Z L& LT

4. #if#

2ZA v FORBETEEAALA v FEE R 0 —F
¥—hr DV (K1) 2587-o7-. £, HE
B, OFEORAHEEEICER L, TR TERIET
56D, QAL v TFERIFLSMNIFEZMHEZ D KD,
FICEE LW D, OFEHFENLZIEIZES b
DERFTDHZEE L. 7a—F v — MW,
[T Z EAa[EE) —>+0 7 il 113 7 < IR .
[ FfeA &9 2 &L A ATEE) —FlHE.

MEPUCH L THRAICEI < ) >\ buciTbie 7.
i 0 R UEREA ATRE ) — /2 FRIEIEJE X 7T 6.
FOH, FTIEINEELY, vy, =
2a—~7 4 v (EREX) BV a2mitT o2
Ll L BN, HEQOFIZEE L
RWZLEBEZDE, AL v TFEERE LIZEATIC
EEIZTZ R > T 2 & AR & A L7
oY, ma—~<T 4 v UL, A&
FW AL v FTHIE D ma—~T 4 v 7
% A4 v F (Piezo Pneumatic Sensor
Switch ; LLF PPS A1 » ) (4 2) ZkEt L7z,

X2 PPSAA vF

Q=7 Ry 7Y Q=¥ @F 4 v S A
ANV Vs

SHEHDAAL v T DI L, =T NNy 7R BT
X, PEEINALEIZLVBEESNEZ VST,

FEHPTIT W EHR L=, =Y k& 3T,
FrEAA v FRELGITICIEHRICFE> TN Z &
MNEETH T, T4 v TAR Y (K 3)
TlE, FEEVWTHZLOTNROBMATEETH
0, SRR A RTRE &I L7

K38 Fqv AR TE YO
(G5 E CORRE)

; e

TSR TAA » FEEE . JIEm T o
ETHY, BETITAFESTWD Y 77— E 2 HE.

EBIT, WIREITICK Y, T v AR UE
VM R 7 o 72BN, RO T Ny
IRV OEALAETH DT
W, HEQDHHITFENZIGIZESL Z b EXH
AL, PPS AA TN T D &l L7,

AA v FOREICEH LT, AAXY T2 b
24y F oL L, MEIZR SRV & BT
RO BT, BENTH Y 7 7 L AZ{TW,
TA YT AR BN TE R oz
B, BBt EH L TV 2 EOEBRA
TEEEEZBRRI LT ZEREELEDbE. Iz
T, B%fEHATS AAC L LT, M THx 7Ly
MERZFFEL W2 &b, b—F 7oA
K for iPad ™ A ZHE s 7=,

A Tl A4 > FEIEOES, F—F
7 xA K foriPad OEAFESZ BHfEL, ST & A
Ay FEAEOHE 2Bt LTz, AL v FEIENR
AT Z DBREEZRE L, BETFIECHLENZZ
b, AL v TFRbh—F 7= A K for iPad
ORENICE L TIREEIT 7208, ARIL, AA v
FHEAEIL b —F > 7 =4 K for iPad O7=DIZAT
IHD, EWVIHREMNRHY, TFEEDIMITVS AR
W BEIIZRNVIEAAS v TFRh—F T A K
foriPad ®EEAZ L7-V. | L DOEX T o7-. 24
OT - STIZL VY, EHWRAAL v FHEAEDFIHE
Ml Li=7-, h—F 274 K foriPad 721 C
1372, BFA—NART T VIZAAL v TFRERT



THZ L ARKICHBL, EBRICHERHL T2
MOET Ly NERIZAA v FE2Hi L, BT A
—ART T OBERE 21T o 7. BAEREOR
BTz, #7 Ly Mg KNOREL A KIZED
HCEEMICIAEE L=, 29935628 TC, A
NRHET 7V OMERANRLRIO L D IZA[FE & 72
b, BELW. ZhRLFERTHRD V. ) LET
A= NRLT TR EDET Ly MEENR AL v
FIZT ITEL (KRETHZLT, AL vFD
K LTI 0, PPS AA v FOREA
WZEoT. D), EFThaIa=r—ig
UNNEEE e s T BRI, F—F A K for
iPad 7 7V AL, AAC OfFEH~EBITL
TW Z e L7, X+2410 4, U vV
ABy T ~HLED ZFEML, AT TOERERE
R LI-th, BTIRRBLE ol

5. &R

BERPi%, A v FEALY, FHEFHITTER
RET L HWEFHEMEE LN G, 7 Ly M
RICTEAFA—/LLSNS, 77V 2 L CHiE
ERLLZENTEDL LI Tz.

D%, X+3 47 4 A, FRIEIE, H OWNHML,
WAED IR TFREITL, AL v FE2FET
FFoTn< | 1AL v TF &7 BfENIKE L 722
ST=. ZOREOFRAFHEE, IREKESR), Fm, T
W, BEThHoTen, EmIEHOUL ox, 2
137 8 —X AN H U FEHMIZIIR T, &
D=8, FHRU ALY RAZ v 728D, BETEX
rRFELTUWE PPS A1 v FOE= B4
EHBIVIEIZES L, ¥ 7 Ly Mak#RIEOHK
ICE-7= (X 4).

B4 BB HOEA

(B
X+3 4 9 A, HABIVIEDOHINET ORENS,

o TORL  FERIEICTETR, #L
W ERHBLL-. ZOES ToORIFERIL, IR
BRIER), Hm, LM ThHormny, EHm, EEILET
WOFEH 2 B IR LT L, ARERES) &
L= A B ZMY N 2%y 7 L
L, BALZ. EAICLD, HOFEESCH)mE
BEWRAETEDTO LR E 72D, BHIIEMSBE T A~
T—a v AY y TI\CE A THRREE
LTLTNAD.

6. X

Arlal, B AEBUE Al RE 72 RSB RR O B O
ZITHZ LT, K AAC RAA v T OREEAT
WRT L, KANDOEEERBSELZ ENTE.
—IZ, ALS BFICXT H U B T —T 3 UiX
MRS RECEBISRE OMERF 2 B & Lo A
F L7220, AAC AL v FOEANTILEFHHRED
B A L CIThh b Z e 2, Lavl,
TSR OB L CoFANE, % ICEEB
WA TE LK 4 5k B D 2 L THD Y
EEbITEY, SEIXLLT O RDNE AR O
WEEK E L TRELS BHoTEEZD. —HIT,
ARBEDPGESENCKT2HENR D ST2Z L.
ToOBHE, NV arofHRBENAEETHY, B
LUVVESR~DIRBUE D 2o 22 & =D HITE
BOTHIMBNBE CTH-o722 &, UbED3ET
5. AL v TFOREICEHLTE, BIEALvTF
BIR7 0 —F v — F22BIL, AROHFLEITH -
TEEXITo 1. EER, PPS AA v FOMHT;
EEFEARBR L, AL v TEIEO TREITZ M
ZRBoT-. UL, ZOMDRA v FHERIC
BT 2282k, SBOAL v FE2EIRT D
E BRI DMEN LN > - REE b E 2 b b,
T, ELEHDOERENIES TWVWD D HIZIROELME
DFEZETATIEANT 5 Z &1, FEROHETT -
HWEEZTARTHZETHY, FEREFIIZITANLD
NN ENREZW D, 2D, BED/ —VF
U7 4 —RREBOETICAE TEEIZ AAC XX
Ay FOHEANIETLINMAZ LT BERD
5.

AlEl, FREDEND 2 RKUNCTHARITE-
TlE, #7 by MEROBIENTREIC R o722 &
T, BEHICEDESCANEORHEHER T, &
IHICH R LAE RWET—hic/otz. ¥ 71



v MR/ a2 EDORHD IO DA A > F
WA, AEAERSFEORLRLT, BT AL
SNS ZfEHT 2 Z LICBER D7 L, AIREIZ 2
a=lr—va DR ERD Z ENTE, Ltk
DAAC~DBEATBANE A L—RIZTDH I £,
QOL [ LIcEn 5 L THOITH D L& 7.

7. Xk

DHEFFRRS : BN 2 2 2= —2 a3 VHRORE. #
W ETEE ST, 2004

AR AR RIS T 2 ala=s—
= %1%, Geriat. Med. 54(3), 247~251, 2016

DHAMBREREAL : 9. aIa=r—T a3y CQ91~
CQ9-7. M ZEMEMEMIREBEALIERZIK AT A KT 4 2013

(TR ZAE MR IE T A BT A v B E B SRmE),

FA{LAHU, 2013 : ppl162-177

DARFETFALS O NIZHd A a a=r— 3 U XKiE.
ERES RE AR 19, 83-86, 2002.

BYRIBE 1 EETHEMRAE BT OMBNRE I 2 =4
—v 3 (AAC). THRESFEFWIJE 16, 55-60, 1990.
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(%% 38 [IALIR ke 72)

ARA MRV FEERRE ORFBELZICHT D
T — ALY R — DR

AEFIY, MEEET Y, it v, BpouER 2, BRSO Y

1) ACHBMRNEREDE U AE ) T o 3
9) ALHbatERNENERE R

B B EMIRY ABREEICL DA FEOFH MK T O%, RNA MR Y AEROHBUZ L0 ] BT
THMETFREITL TV D, I TARBEBMREE S S—F 0 Y BRI K 2 FOEZICE VAT - ot~ —
FEMENREEL 220, ERROWEITENER LT, B o 57 misig, Rk oMmH 42 B, bicE
H UUFT7 =P R—bF) ZEALE. 7T—LF K= DOEANZLY, EFEOEMNEENATREL 220,
AIEOD FRFIC KV IRHEASERIR L7, Z OSSR, RS - Do ~0 U —FEENE LARSER L. &
A4 5 p H 3R L7zt & EIBERECHE 77 OB I THEFF ST 5.

JEIAEE - AV ABREIE, RRMKRI A, N—=F 0V N, REMERE, (F¥ERE 7—2%FR—h

I. FC®IC

R ABBIEIC X 246 BB K TITh,
RARRY AFERBSHBLL, £ BRI i ZHE
MHBL, R FAHET LTz, Iz TARRE
PEREE & X —% 0 Y VIR K D B OIRER DR
KT, U—TFTEERREEL 22> T D IER] &%
L7, BEHBMEOEICHT « Ox~D U —F
BENINEE T, FREOREITENHTRL T D,
FIZ, MK TOEITIC L 0 5% AaEHEDHE
N L e b ER PRI, BNTOREE
BOMRED T D DXR BT L B 2 7.

A, BHFEEIROMKE~mT T, F5 - At
~D Y —FHEHEGE & IR OIMHNC LD Eo
WA HAE LT — AR — hEEA L
7o BADD 5 ARREE &I FTEOE R <,
BHEIWEZ MG T D Z LN TE 2720, BT
WET 5.

O. EHBN

JEGNE 60 FREAVETARE THD. XAFITRY
IR A BB, A2 PBICHE, # IR 2S
HBiTc. X+46 FIZEFOIRMPSHBL L, Ak
PEIRE E S e, ZOEL VA FRICH

TE T L. X461 EREHICHED 555
IR, YR LN—% Y LR & Bl S
e, W B, 2 FEOF IR T 23R 2 1T HEAT
L X+634, 55> MR L7 Mg~ 3 [A]
HOANPEE 72 5.

. {ERFEFEM

1. KU AH%EE
1). fhZEHE - A ERCCIhA = AmanEs, bk
THAMICHEEN R O NS, TR
BRVASEAS, ~NAHARY 7 A, FHR=BAfIC
BZEMRNROND.
2. WA MRY A JEMRE
D). hZEHE « £ =AMARE, B RIS
FENAOND.
2). /) MMTRt/Lt) :
OX+61 4= 1 [A]H APehy
JEBAS I 12, R 2/3, B 2/4,
i 3/4, HilEEIAN 3/4, [EIS: 3/4, FPRIEE
Ji 2/4, 5 2/4, RBAEE D 4-/4-, FEBAENE
il 4-/3, R 4-/3, EPIEITE 4-/4-, JKJE 3/2
@X+62 4 2 Al @ ARz
A B 1/2, fhE 2/3, MBS i 2/4,
R 3/4, HilEEIN 3/4, [EI4: 3/4, FRIEE



i 2/4, T5)E 2/4, BBEEE R 4-/4-, BRBIHEH
i 4-/3, iR 4-/3, EBIEYIE 4-/4-, EJE 3/2

@X+63 4 3 [l H ARZHE

A BAERE th 1/2-, {2 2/2, M5 1/2, SMiE 2/2,
WE 2/2, FEIERE D 2/3, B 3/3, Aiflnl
W 3/3, a5k 8/3, FRAFNEEM 2/4, ) 2/4,
i BAE i it 4-/4-, B EE ih 4-/3, {2 4-/3,
JEBEEIAS R 4-/4-, EJE 3/2

&G/ - bkgl8kg

2= YRR
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(21st International Congress of Parkinson's Disease and Movement Disorders.

Vancouver, Canada, June 4-8, 2017)

Title: Electronic stethoscope in the diagnosis of orthostatic tremor

Jun Tashiro, MD, PhD!?, Hiroyuki Ohtsuka, RPT, PhD?, Makoto Hirotani, MD, PhD! , Shinsuke
Hamada, MD3, Hiroyuki Soma, MD, PhD3, Michio Nonaka, MD, PhD3, Sanae Honma, MD, PhD3,
Keiko Hamada, MD3, Asako Takei, MD, PhD3, Fumio Moriwaka, MD, PhD3 and Kunio Tashiro,
MD, PhDs.

1Sapporo Parkinson MS Neurological Clinic, Sapporo, Japan, 060-0807

ZDepartment of Physical Therapy, Health Sciences University of Hokkaido, School of
Rehabilitation Sciences, Tobetsu, Japan, 061-0293

3Department of Neurology, Hokuyukai Neurological Hospital, Sapporo, Japan, 063-0802.

Objective: To demonstrate the usefulness of electronic stethoscope (ES) in making diagnosis of
orthostatic tremor (OT).

Background: OT is a rare disorder first reported in the English literature by Heilman in 1984
and characterized by leg tremor and subjective unsteadiness only on standing, absent when
sitting or lying, and improved by walking or leaning. The tremor cannot be reliably seen or
palpated, and the diagnosis can be confirmed only by electromyography (EMG) recordings with
a typical 13-18 Hz pattern. In 1995, Brown reported a new clinical sign for OT. It is a sound
similar to the noise of a distant helicopter heard with a stethoscope. Recently, several models of
ES have become commercially available and the recorded sound of auscultation can be
transferred to a PC and immediately visualized. It would be useful if the diagnosis of OT could
be confirmed by the findings of ES, especially in institutions where surface EMG is not easily
available.

Methods: In a case with confirmed OT, the sound of leg muscles was recorded by ES (3M™
Littmann® Electronic Stethoscope Model 3200, 3M). The audio files were transferred via
Bluetooth ® to a PC (MacBook Pro®, Apple Inc) and visualized by 3M™ Littmann ®
Stethassist™ software for analysis. The frequency and waveform of the muscle sound were
compared with those of surface EMG of the same case.

Results: A female in her fifth decade noticed tremor in her left hand and both legs and
unsteadiness when waiting in a queue 7 years before. Her symptoms appeared only when
standing still, alleviated on leaning, and disappeared on walking. On examination, postural

tremor was found in her arms, and the fine tremor in leg muscles was visible and palpable on



standing with intermittent myoclonic movement. The ‘helicopter sign’ was heard by
auscultation. Surface EMG revealed 16 Hz discharges and the diagnosis of OT was confirmed.
Clonazepam was effective and the frequencies of the waveforms from both surface EMG and the
sound of leg muscles recorded by ES 15 months after diagnosis on clonazepam 2.5mg/day were
determined to be approximately 15 Hz.

Conclusions: The findings of unique ‘helicopter sign’ for OT recorded and visualized using ES
and analyzing software become comparable with those of surface EMG. Their frequencies are
considered to be identical, which suggests that the diagnosis of OT may be confirmed by ES

instead of surface EMG. It may contribute to the early diagnosis and early treatment of OT.

[Surface EMG of leg muscles]
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* Surface EMG revealed 16 Hz discharges and the diagnosis of OT was confirmed.

(R right, L left, TA tibialis anterior muscle, GC gastrocnemius muscle)
[Comparison of waveforms from surface EMG and ES]
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* Surface EMG and recordings with ES from left quadriceps femoris muscle on standing
were performed about 15 months after diagnosis on Clonazepam 2.5mg/day.

* Frequencies of waveforms are approximately 15Hz.




(XXIII World Congress of Neurology (WCN 2017) Kyoto, Japan, September 16-21, 2017)

Title: ELECTRONIC STETHOSCOPE IN THE DIFFERENTIAL DIAGNOSIS OF LEG TREMORS
Jun Tashiro, MD, PhD!, Hiroyuki Ohtsuka, RPT, PhD2, Makoto Hirotani, MD, PhD?! , Shinsuke
Hamada, MD3, Hiroyuki Soma, MD, PhD3, Michio Nonaka, MD, PhD3, Sanae Honma, MD, PhD3,
Keiko Hamada, MD3, Asako Takei, MD, PhD3, Fumio Moriwaka, MD, PhD3 and Kunio Tashiro, MD,
PhDs.

1Sapporo Parkinson MS Neurological Clinic, Sapporo, Japan, 060-0807

2Department of Physical Therapy, Health Sciences University of Hokkaido, School of Rehabilitation
Sciences, Tobetsu, Japan, 061-0293

3Department of Neurology, Hokuyukai Neurological Hospital, Sapporo, Japan, 063-0802.

Background: Primary orthostatic tremor (OT) and Parkinson’s disease (PD) can present with leg
tremors. The frequencies are different, 13-18 Hz for OT and 4-9 Hz for PD, and determined by surface
electromyography (EMG). Recently, the sound of auscultation can be recorded by electronic
stethoscope (ES) and visualized with analyzing software, which can also be used to determine the
frequencies of tremors. It would be easier if the differential diagnosis of leg tremors could be made
with ES, without using surface EMG.

Objective: To demonstrate the usefulness of ES in the differential diagnosis of leg tremors.

Patients and Methods: The sounds of leg muscles of the patients with OT and PD were recorded by
ES (3M™ Littmann® Electronic Stethoscope Model 3200, 3M) and visualized with 3M™ Littmann?®
Stethassist™ software for comparison of the frequencies of the tremors.

Results: A female patient with OT in her forties showed postural tremor in her arms, and the fine
tremor in her legs appeared on standing. The sound of the tremor called ‘helicopter sign’ of her leg
muscles was recorded by ES and visualized, whose frequency was determined to be about 15 Hz. A
male PD patient in his fifties had tremor in his right leg on rest, posture and standing. The frequency
of the tremor determined using ES was around 5 Hz, which is out of the range of OT but compatible
with PD.

Conclusions: The frequencies determined using ES clearly showed the difference between OT and

PD, which suggests that ES can be useful for the differential diagnosis of leg tremors.
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3M™ LittmannR® Electronic Stethoscope Model 3200, 3M(Photo from
internet site of 3M) and 3M™ LittmannR Stethassist™ software

[Waveforms from surface EMG and ES in OT case and from ES in PD case]
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» Surface EMG and recordings with ES from left quadriceps femoris muscle of OT case
on standing are shown to have identical frequencies around 15Hz.

» Recordings with ES from right quadriceps femoris muscle of PD case on standing are
determined to have distinct frequency at about 5 Hz.
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Brief Communications

Orthostatic Tremor

Kenneth M. Heilman, MD

# | describe three patients with ortho-
static tremor that involved mainly the legs
and trunk and was not present when the
patients walked, sat, or lay down. Two of
the three patients were successfully
treated with clonazepam.

(Arch Neurol 1984;41:880-881)

2.1.3.3. Primary orthostatic tremor

Orthostatic tremor is a unique tremor syndrome®>®*
characterized by:

I. A subjective feeling of unsieadiness during stance but
only in severe cases during gait; patients rarely fall.
None of the patients have problems when sitting and
lying.

2. Sparse clinical findings that are mostly limited 1o a
visible and occasionally, only palpable fine amplitude
rippling of the leg (quadriceps or gastrocnemius)
“muscles when standing.

3. The diagnosis that can be confirmed only by EMG
recordings (for example, from the quadriceps muscle)
with a typical 13-18-Hz pattern. All of the leg, trunk,
and even arm muscles can show this tremor, which is
typically absent during tonic activation while the pa-
tient is sitting and lying ~* %%
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