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ANOVA: 53 # 43 #7 (analysis of variance)

APB: % £:fE41 5 (abductor pollicis brevis)

BMI: A FE FE%% (Body mass index )

CMAP: 8 & finiEEh &7 (compound muscle action potential)

CTS: FAREJEfEfE (carpal tunnel syndrome)

CTSI: FAREEEREE M (carpal tunnel syndrome instrument)

CTSI-FS: TAREEMREE 38 HERERTIRBEA/— /L (CTSI functional status scale)

CTSI-JSSH: FAREEMAEE & H AR FHE 72/ (The Japanese society for
surgery of the hand version of carpal tunnel syndrome instrument)

CTSI-SS: TR AE GERER R 3% Sk o BAE FE A 47— /L (CTSI symptom severity
scale)

DASH: _E ik 373 (disabilities of arm, shoulder, and hand questionnaire)

DML : (7 EE) I (distal motor latency)

DSL: 3@ 1 IRF (distal sensory latency)

EZR: Easy R

MCV: JEE R385 E (motor nerve conduction velocity)

MMT: $£ T/ 777 Ak (manual muscle testing)

MP: /1 F}5HifH (metacarpophalangeal)

NCS: = E A (nerve conduction studies)

NRS: HUEFEAG A4 — /L (numerical rating scale)

QOL: A7FD’E (quality of life)

PIP: ¥z F5 i (proximal interphalangeal)

RCT: #E{E 2 b l#aklik (randomized control trial)

ROC: {5 & Eh/EFRE (receiver operating characteristic)

SCV: JE R At =5 5 (sensory nerve conduction velocity)

SF-36: 36-item short form health survey



SNAP: [ #%1E B) ¥ 7 (sensory nerve action potential)
S2PD: ##H 2 siEk B! 5 (static two point discrimination)
VAS: 5177 « 24— /L (visual analog scale)

VIF: 53817 L £2%k (variance inflation factor)

WEST: Weinstein enhanced sensory test
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FFROL RS E R IR E | KR B O s EE RS Ak e T 2R B b
5. IR HPEH L PRI O M2 %<, HIRIEFI AL VeI TnD D2 JRIFEL
TIEAVE B, R, FIREGONA B, BE=AbwE I, BERE
OO TELETHLN, WTIUCL THRRENEN EH AT 22 TIEHRMHRMAE
HEN, BIETALDOEEZ LN TS, FARSIEGEREO IR, — I 5 i
G CIE TR P AL CORAT VU NEESSATuAR /i, E430 B6 &5
IR E ORAFFRIED TS EEND. — 5, FLREHR MR OO i ZEME A3 A2 U5 15 70 B KL 151
TIXBMATERENBIRSNDZEN S\ PREIEMERE I3 IR 7L DRIR
FHEIZONTE, ZNETIZVK O ESILTOD 4D, Fe, TRICOWTITIRAE
Bl CHHIFE BIF CrRERIEEZ LD DN, HEERTIIHEEREN KT LD
IR OFEY, B A BHRRICE S TRIZRIFLVAD.

IR D PAREIEBE RO IOV TR 91%, MHE1DFOL U
HEFRELTZBZLICEED BUNFREIEGRE Tho7oeMmEL TS, Z0k)
[CFOLUONEF RIS G, FIREIEGREE CTHD A RetElZR L TEWS O TIER .
FAREIEGREO B WZIT, BOKO KRB I TIE 2~4% 910)bxh, R4
IFAERT 1,000 Ad7-0#9 3.5 NS TW5. %7z, Nordstrom 5 1 (155 417= 1998
AEIRE AL C AR E BERE BT 23 20 AR 3.5 FFITHI L TWLBERAE L TS, AHR
(2B D PAREIEGEREDO A IF R LI AERIT OV TUIH NI/ 2o TR, BRCK
DFIEREREFFEE DFRREFE AR THOLEE T UL, A TOHFREIL 240
TN E, FEMBEZE 42 TTADPBIEL TWODEDEHEESND. LsL, ZNIET &
BFENZVEBTHDIIH) DL, EEAERRZ T EN R 12 ThHT2), R
W2 W DT TR B R R A (LU T, NCS) DFTLWFE 1319 AR AL 2
B8 2N TR A FRIEH2LE, FHIZH - RS E B2k )
HENTND.

ZD IR I o TRREIEMRIE IS T2 R Wr s T2 L1270, &



BTN R INRF CED IR ST i, B DZSDEELL ThHHIRFTES 2
LN D. DT, ZOXI R FATE O MBE AR 2120%, FfEicter >
F = I WA BER FARBIEGRE DTD D AT == 7 o — )V e Y Jy SEHT LR,
WO THR THDHEE 2T, FIREIEMIEDOAI ) —=0 7 —)LZOWTE, Zh
%£C hand diagram Zfifi JH U 7= J77% 1718, NCS™Y), #8353 202V 7208 Kk & 2 5153 2
HNTWD. LinL, &% DIFEIZIT—R—ENDHY, KilERbDIIRIEITFAELR
WDONRFERFTHS.

Z ZCARMIFE TITHE T A FAR B E B RE O TRRR 20 BUH E DRk REEE L TH
WO TWDTAREEEREE M (BT, CTSDH 2 @ B ARFARFE[RTHD TR
EREEREE MR A ARFAEESR (LUF, CTSIFISSH. iAHERH 2 2% L, =
NETIZRWVERRICED BN T F oy /AT ) == 7Y — VR fAR T 52 8%
HiyEL7-.

W7D FNEIZ, PLTFO@EEL TERELT-.

O TAALE THD FAREE B E MR r IR A — L (LT, CTSI-FS)

OFF R BRI DR A DN T2 (55 1 %2 1)

@ ODOHFZERE RAL LI PR EGREOMIERR E O R L2 2B EE B DM
T5 (56 L &5 2 81).

@ TMNMETHLFIREREMEHEME EROE LR — L (LT,
CTSI-SS) DA RUCER T DR F 2G5 (5 1 55 3Hi).

@ ONMBE@DIFFEELEICAI)—=2 T — L THHEMEDOIERE, fERRL
TEMEE 7 A=A RHEICHND IO AT EEZHLNCT 5 (5 2
).

® ERRL7ZEMEZHWTRREEEEO 7 — VR AZ I T 5 (55 3
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ARV —==2 7 — VEERL T HERIZHE B Lz CTSHE, 1993 41T Levin b 2 |2
Lo THAFE STt SR AR B E B RE O TR I BRI E O It i REEL LT &
DY B S0 BB ST T O N N Ch D, F iz, CTSIE EWVIO 4 FRIL 1998 AT
Atroshi 2 2L > TEDNTZO BRI THHH, TOMIZE Brigham and Women'’s
Hospital Carpal Tunnel Syndrome Questionnaire?® <> Boston Carpal Tunnel Syndrome
Questionnaire?®, Boston Questionnaire?” 72 &tk & 724 F CREIE LTS, CTSIHE,
1178 B O“SEAR O BESE £ %79~ CTSI-SS &, 8 TH H O REA IR BE” %27~ §~ CTSI-FS
D20 P TSN TWD. FEIE A ~ORIZIIEE A HIZE-TTH
o,k 2 WEOBRIEREZ 1~5 BFEEDIERF REIZL>TREET 5. CTSI-SS &
CTSI-FS OB MM A OFERIE, REBPmWEE, BRIBKRNRNZ L2 R T
W5,

BUE, CTSHZ, SUEHREAEOTEE, [FRME S P REES VAT =— 7 Vi)
20, ANAUNR 28, TR 2, AZVT IO 2 EDMERESIL TN D, RIRIZENT
) HARF OB ESHERERTZ B 22X > U RIRE A FRFE L 7= CTSI-ISSH 23
TERE 2, RAIZ BRI TRIREEGREOFME L T o7 E MMk, %2tk
FRISMED T EDRFES AL TN 3132),

ZOIIHT CTSIFEFREREBEREDOIGFN ROFFEL L TH R P CAE S
TW5. 201, FIREREGEREOAI)—= 27> —)L LT CTSI OEMEA %
FIHTHZENTELDOTIERODEEZ X -, L1L, CTSIOEMIEE X CTSI-SS @
11 IHH & CTSI-FS @ 8 THH D FF 19 TH H THERN S TV AT EMND, ETIERIZEE D
BHRBH D72 (T A HA WD T 72 Ot a7 o 7.

CTSI DI B &5 BEE, CTSI-SS X2 CTSI-FS D% % O AUIZBIFRL TS
K 2E AT HEBEZRINTHIEEL. LoL, ZRET FMi&THD CTSI-SS
R CTSI-FS DN E DIOR K F LEAFRL THDDNTIAG LT > TR, £
DTz, 1ZLHIZ CTSI-SS & CTSI-FS DF % DG SN E D LR K 1 EBFRL TV
BOWNEABINCTHZEE LT, 72, CTSI-SSX° CTSI-FS DA IR+ 5K F%



IO T DI, IBROEFREA KD IATe Z &2 TIEel, P TRIZITH -
DIZHE IR DLDEE Z LS.



%5 18 CTSI-JSSH OMSFERIRBED A — L | Z R4
ISR RY )

WFFE H Y

CTSI-JSSH @ Tt e CTés CTSI-FS OSBRI AR F2H LN THE

XGETTIEA

LA Dx5

2008 4 10 A 75 2012 4F 6 H £ TITHLRTRL IR IV N TRERAE IR S IREA 38
T AR +NCS IZEY FIREIEBRELZ M iL7z 115 Bl H T, FFFE~DFEI O,
BIEIY Y ~F oREHE CM BIEIE R & AR MR LIAM IR Bh AR | TR B D0 AR
DG DI ZERS 100 4 (A1 49 (1) 2%t e L UT-. A Hnid 30 ik D 84 5k () 62.0 +
13.15%) T, B 154, 2otk 85 il Th 7=,

2. WA B &7 —ZDOHIE HE

TEE B 1L, BESHAVE R R THD CTSILISSHR LB S M7, NCSEL7-. #
AN, (ETH AT ANELT, MMT) X 25 RHEMERS (LT, APB) /77,
Kapandji (12X %27 AR 33, B A —/L (LT, NRS) IZE DL OV, 7~4E
FliE T Weinstein enhanced sensory test (UL, WEST. North Coast Medical #1:f%)
(&% 5 Bt (0.07g, 0.2, 29, 4g, 200g) D ER A2 Il 72. NCS 1% H A0t
Bl =2 —r/ 37 WMEB-9104 Zffi i L7=. NCS ORIE L, FEAFTALERZR2L T
([CTFETIEAFARRERILL, fok Bl 20 BNGE EA L TS APBEHIC
FOEAHIEEEN (LA T, CMAP) LRd8h B O THAINMIC L 2R AR T B 3
A7 (LLF, SNAP) 1285508k %1To7=. CMAP OFigkix, H ANEMRL D NCS Efbi
(NM-317Y3) 2 APB fillIE. FICE%E L, mAnEEER (UL T, DML) SRiEZ 31
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L7z. DML ZEEMRDDHONLE B30, APB IR T FERRE R TE R oo Tl E L7
(LR FEERS (LLF, DSL) 1%, SNAP OFRPETE i FHAIL72. DML IE 4.5 msec LAT,
DSL 1% 3.5 msec BA F, JEEHRSEERE (LT, MCV) SECTEARRRSEHE (LT,
SCV) (% 45.0 m/sec LA & 1E& & U7, BEELE (T Padua 4348 3% <C minimal 6 41, mild
6 15, moderate 13 {5, severe 51 4, extreme 24 5| TH-7-. 72k, WAIBNIZIITS
APB-CMAP RIIR D EIIF|E FA D 7 — &2 e,

3. WRHFAT

FTHEREFEE O A HEE AT B OBfRE H5729DIZ CTSI-FS O FAKR THD
8 MR ERUME (1141), 9 R LA L2 fRERE (89 41) LL T2 HFIZ/ L. IRIZAPB
71, RISLT AL, LU, WEST, Paduasy¥H, APBIRIE, CTSI-FS D5 2 Bf%
THEBZ DIV, #I—EEALUTRIEM 558 (FIEFIIE, FEFIEFRIE,
WHIZEIE) 2 N2 TMNE A5 L, CTSI-FS 1K > TRE T LT RE R = D A7
BEBEL TS ERUAT 7 RIRTE R, 728, ZEAVAT 7 ElF
SR, BRI LAE B INEE e, HEEHFRI ST ICI% SPSS 11.5] for
windows ZfE L, A EKAEIL 5% LT,

R

ZEHO AT 47 BT ORGSR, MRS APB RGNS LZ. BTV 42 fE
13 5% A, PERIODZA Y Xl 5.22 (95%FHHIX M 1.21~22.49), APB #RIEDA
A HIE 0.80 (95% 15 HE X [H] 0.66~0.96), DA EMEIE 5% Kiifido7z. ZDET
JL® Hosmer-Lemeshow f# &5 F i3, P = 0.19 Tl & L CWDIEN/RESIL, THNME
EFEPMEDHIRIRIF 21T 90.0% Th-7-(F 1).
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# 1 ZEaVAT 7B T OREF

Q= —— - — 95% 1= #H X [H]
el 1.651 0.746 1 0.027 5.215 1.209 22.485
APB & -0.229 0.096 1 0.017 0.795 0.659 0.959

5 5

BITE, CTSI X FITIRFEN ROHE (RIEFEI) OFFELL TEHIN TV .
Uchiyama & 3D (I FAREEMERE O FAHTRI% OZ L% gL T, CTSISISSH D5 A3
DASH <> 36-item short form health survey (UL, SF-36) KOG SUSHER mWZEA 7R
L, Itsubo 53¢, CTSI-SS & CTSI-FS D SUSHEN BV ZEA WA L TS, £z, Filf
A% T CTSI & NCS D ED MBI SV THIRETESL TS, Modelli 527 1%, T
A% T CTSI-FS mdkkFEL electrophysiological motor scale ™k, CTSI-SS &
electrophysiological sensory scale D EZFAEL, W IVHAHBELZR > T &AL
TW%. Heybeli & 3¢ F1fi#ii#% T DML+ SCV D ##& CTSI-SS CTSI-FS dik
TABE L2 0v 572 LTV D AR WL R A1 CREROBRFI NS h,
Itsubo & %2 & DML & APB #ZfiE - Neurophysiological stage 0>t &2 % (Quick
DASH, CTSI -SS, CTSI -FS) D EDBIIFAREMN R~ T2 2 LA LTS,

—J5, CTSI & NCS LDBIHAEIZ-DU T You B 38 (% CTSI-SS & NCS A3 FHBIL T
W2l E L7z, UL, Chan 5 30X CTSI-SS & CTSI-FS OV 4Uic 80 T DML
ERFHELA 2 o724, Itsubo B ¥ BRI CTSI-JSSH-SS+FS & DML+ APB #EiiFE D
FUCAHBNEZR D o Te e LTS, 2O I D RAMIESN TWDHIEITNZ,
NCS LSO ER LD BIFRIZ DOV TITDNIIIL TR, ZD7280, PERISOHIE
72 & DEER %5 D T CTSI-FS OFF RUCRAGR T DR F- 262N D72 I MG &
ITolz. MEtORESL, MR (ZMETHHZL) & APB HRIEBIFRL TV DI EA BB
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Llgolz. Al LM THLTENHEREIREE OF EEIZEIRL TV, ZHUT A RIS
BWTIEFIRMEWY 28O B2 BHEIVS LD TR L AT TWDIELH
FRLCWDATREMEN B 2 5. £, CMAP ORIEIZIH R A HEL THDI e
5, (i EBIL TNDEBZ X DTS, ZD7-8 APBRIEIL APB Ofif )%~ LC
WHLDEE ZHIDHA, MMT 1285 APB i JNITE-IREN a0 -7, Zhud MMT
(B UNTHRFIZ“Fair” LA T DO B BEAT T OFHEMEL BIRL T Db FnZevy. £iz,
NCS %Z{# F L7z Padua O BEfiE & 5358 39 SRR SV o 7= 281, AL IR0 4y
(7o B S SRR O R OB LT IR L TR NI EERL TWDH DL
BRONDH. FLTEIZHEFTITON TNDEB X LNDL IRZ T R TRD 57
ZBT 5] 2 E OEEE E 23 Ao TWDIZH2 0 05T, FIlEF TOIIELMHIFEIE
THHZEN CTSI-FS DR ERRL TWDEITNZ 72 o7, BHEOX SIARRER R
L CWBEEZHND Kapandji Dxf LT Ak 3 NEHRENR2 o722 LB T
BEZHE, BFICEIARE TIIR<EAFICIMEEEICZ>TiIT LT D,
Kapandji Oxfsr7 Ak 3973 B8 OBERERZRIRAEZ 8 U - TE QU AR
D5,

PLEJED, CTSI-FS 15 mUTHERIDSBEFRL TN ZEMBIBINT o Te e D, Tk
[EC B S T IR DN R Ll T DI 41C1E, YR SSHE BN LT3 D0 B
MHLPB LIV, £z, A4 BHEH LT NET ARSI S WL DD REFE X LA
FERAE N EMES I CNDDS, RLEEIRE O Z LA RGEL COKBERHHES
Z56N5. 51T, BIE, SN T NCS % V7= Padua®® <> Stevens®®, Bland®®
72 E DESEEE S RIL, HRERDIRREBZ U HOL DL T RWAIREMEL 5. Z DT
¥ CTSI-FS LDBFRAVRS NI APB IR AN A T BRE FE /0 B D BHFE LB TH D
EEZLNT.
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o 2 H FAREIEMRIC T ORERERE E O FEIRIZ O
T

WFFE H Y

W1 FE 1 OWFZ2125 5T CTSI-ISSH O FAAHEACTéhd CTSI —FS 73, 4:RI&
APB @ CMAP IEIEIZBHRL TWOAZEELMNI LT, A e, ZOfERE2L EICF
B EEREOMSBERE E DFRIE L2 D ENMEZ IO T 522 HEYE LTz,

XRETTIE

1. AEDOx5

2008 4 10 A 75 2012 4F 6 H £ TITHLRTRL IR IV N TRERAE IR SR A 38
T AR +NCS IZEY FAREIEGRELZ STz 115 FlOH T, FFE~DRIEI GO,
BRIV ~F °REHE CM BIEIER L FAREE LM BB AR (T R BT DR R
DA A BRL 100 51 (1R 49 1)) - kF G & Uz, AFlinid 30 7%7°0 84 5k (-1 62.0 +
13.15%) T, Bk 15 6, Lotk 85 il Tdhho7=. EIEE X Padua 47¥H 39 T minimal 6
{511, mild 6 51, moderate 13 5, severe 51 5], extreme 24 | CH->7=.

2. MEFHEET —2OWPNE L

FAATE B 1L, BELHAVERIZE THDH CTSI-ISSH 2 @ CTSI-FS & NCS & L7-.
NCS OHIEIZIX, HANEHRO=2—r/3y”7 yMEB-9104 & NCS % fi:
(NM-317Y3) Z{# L 7=. NCS TBMON &%, e FHEEM S (LT, fHE
MP BaE) LRHEFAR PRI (LU, BHE CM BIE) A5 A TZR D s> APB )
IR (SR EEAR, REFE MP B APB i IE_EICANB ERA R E L 7Z. APB- CMAP
TRMEE, TRAEHIALE CIEFR AR AR L, Fok Ffl%T 20 BINAEEHLTRL
AT O FEAREFEMETE R ORI CRHAIL 7. 7235, WiEIBIZH175 APB-CMAP #z
g DAEIIFNE P DT — 5% -,
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3. WAt AT

CTSI-FS DG FFAUTBIRL TOTZEF D O ThHIHER 40 12 Lo TERIMEL,
69— DODKFTH% APB-CMAP fRiEE CTSI-FS O L 8 THH D% 4 DFF LD
BAFRIZDUNT Spearman DNENZAHBAGRE A RO 7. 7083, HFHY 7 M IBM SPSS
Statistics Version 20J for windows Z-fi FHL, A &KL 5% & LTz,

BELoTHBIZBEMTIXIRZ 205 (rs=-0.628) |0 1THH (£ 2, X 1),

LECIE I RE L AT B (s = -0.462) 1 - O 57 % BT 5 (rs = - 0.207) | - [HERED
ikt (rs =-0.243) |+ 15 H (rs =-0.223) | O 4 TEH THh-o7- (£ 3, X 2).

2 BHEICEITH APB-CMAP fEiEE CTSI-FS 8 TH H OAHBH (n = 15)

APBCMAP _ ..., FAHVE RBY, K& GRORBBE CAOIRE g . BVHRE ARDLO

i} it s Fo Fo B % Fo FREK

APB-CMAP{R 8 1.000 -0.141 -0.628 *  -0.206 -0.206 -0.448 -0.210 -0.323 -0.210
XFEEES = 1.000 0.467 0.088 -0.047 0.067 0.600 * 0.383 0.800 *
RELENTD = - 1.000 0.269 0.140 0.614 *  0.735 * 0.b41 * 0.735 **

mEE, REHD = — = 1.000 0.843 ** 0.740 **  0.425 0.568 * 0.425

BHEOFRERESD - - - - 1.000 0.688 **  0.177 0.229 0.177
VADSEERT S = =2 = = e 1.000 0.438 0.337 0.438 *
EES = — = = = — 1.000 0.825 **  1.000 **
BvhREH- - - - - - - - 1.000 0.825 **

AEB FOFRRK = — = b = = = = 1.000

*P < 0.06, ** P < 0.01 ; Spearman (DJEfZAERIREY
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20.004
o]
15.004
1_nE_E
S
<
= 1000 Z .
(&)
cﬁ 8
Ay
< (o] (o]
5.004
o
(o]
.00 (o] (o]
5 2 3 4 5
“RE LT H” BfEDEEK
X 1 BIZBITD “APB-CMAP HRIE” & “RZ %D \T D EIED #A X

# 3 PRI EIT D APB-CMAP #EiEE CTSI-FS 8 IHH OFHRY (n = 85)

APB-C.}L—XP e T FHAVE REW, AE SHRORERE VCAOLEE =% BvHREs ABbBIUvE

i) it B ) o B % o AR T%

APB-CMAPiR#E 1.000 -0.066 -0.462 ** -0.710 -0.243 * -0.297 **  .0223 * 0.002 -0.058
XEEEL — 1.000 0:332. *¥ 0243 * 0310 ** 0.504 **  0.506 ** 0433 ** 0.520 **
KB E NS — — 1.000 0.188 0.399 ** 0.548 **  0.528 ** 0255 * 0.495 **
TEH, REHo = — e 1.000 0.612 ** 0339 ** 0565 ** 0.520 ** 0.557 **
BHEOBEBEH- = — — — 1.000 0376 ** 0449 ** 0.464 ** 0.546 **
VADSEERIS — — — — — 1.000 0.581 ** 0437 ** 0433 **
xE — — — — — — 1.000 0.618 ** 0.599 **
BvwHREFH- — — — — — - — 1.000 0.588 **

AMBB IOFHRE = — — = — — — — 1.000

*P < 0.05, #t P < 0.01 ; Spearman (DJERIEREHEHL
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b

FAREIEBEREOMERERE 1T, TR COEFMIROIEFIZL DR
R° APB DFRILIC LD REFEXINZIEE L RHE DB DR EFIZL > TELD. 2D
T TEBBEREOFRATIL, EICRHERIMERE, RHR SR T REREE 4D, r[al L)
D JE D SR REEE R HETHZE TS TEZ 9. L, Zhbof
BORIRIZ, LT LHEEOEEPHEEDIREBARL TODHEITRBZR. ZDT20
UTAE, B SIIIL T R W CihD CTSI S, ARG IEGREO IR G E L LTl
BNDIINTT > TE TS, ZDEIT CTSHITARR DO Az B A J LB %
ANOFEHED FETTHML TN EDD, BEEEEE OAETECREDREZH DD
LTWDbDEERLND. ZOTZOIRH AR TOERIT AL ETE - R RED
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L, S FITIRREO N FLAE OFREEL L CHWOLN TS, ZO X CTSHIRE
A R7REHIEY — VT EH, XHRBER R DREOM TR kA3 22 L1
WTWRD, a7l RN EEENFRUZEL THRE— ANOEVDATEDR
RPN R 725 T DTS, OEND BE OIREITR O IT 52
ENHERTH N—=YF VT4 DERIRHMF LD HEITHE L TOD TN RN 2D TH
%. ZOTZHEHGIL, CTSI O FEUIBRT LR FZHAONTTHILET, ik s
DIGF DRI D D NT R DIREIE DO S RS AT REIL e Db DEE 2 2. &

ZCEE RN T CTSI-FS OAFHAIZER T 2K 12 oUW Tiat L Tl
L7z O Z2OH T, ZETIThIV CEIRHE RN I EERHN Ch D% LEEh T AN T
CTSI-FS DA FHAUCBIRL TN &R Do T2, ZAUSRHERN L EB) fEE OfL
BN, ZOFEFEBEBEOETEITHEL TWVRWILERL TV, 207D,
CTSI-FS O T A Zffi> TotrL, FEICEE DNEELRE T LB EA e MR
FEORIRLLTUEH TELOTITRVINEB X T

ST DOFER, BYETIXIRZ 2T D), ZHETIRIRZ 2T 5] - TERE D%
Fhignab D] RO ST L) T F D 4 HADPBRL TWHZenbhoT-.
DI HME LMD A B EIRST-H B BUEN LU T, MR BRRRDT
EMFEL TWDAREMEDRN B 5D, A RIZB WL — I HE FL BIELD S 2k
DI MWELATHTVAHIEEBERL TODE LIV, 2L T, EHELRHE
L7391 CTSI-FS DA FHRICHERINRBIFRL TWDTEATRL TVDELERABND.

HIZ, HcHimL T APB-CMAP DOIRIEEBAGR T DI A 1L TR 2 %7T %) T,
Bl et EOFBD RO DALz,

PLEXOTARZ 0T 5 BEIE, PRI o3 FAREE RO E B RE
FREE LI EN oo T=. ZOTD R A Z0NT 5 ) OB R, Bl E-CTE %%
FOHRBIHEMEEZD. SHIZIRZ L ZNT D) D550 APB-CMAP fRiE & 4%
FEOADMHBZL TWAIEND, MENEVIEEEREENEE ThD ARt
FWZEERLTWD, DT [RE T4 OB, 1BREF#H O EIZHA
HEB 2 BN,
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25 3 Hii CTSI-JSSH DJENR D B HEE A7 | 2R3 5K
FDREET

i =R0)
CTSI-JSSH & F{iAfA T 5 CTSI-SS D15 S BR T AR F2BH LN TAHIE
PO SR rS
1. ORISR
2008 = 3 A 75 2012 -7 A £ CITHLRTREEIRPEIC B W CRRE EERE L2 s
iz 141 Bl HC, CTSI-SS IZHET DR B DO E P& T — & R HIZFRS 114 4

(AR 49 1) A6t Gr & L. SEEg4EERIE 61.8 + 13.0 ik, MERNIL T 28 5], Lok 86
1], EEE B 1 X Padua 4338 3% ¢ minimal 4 51, mild 6 {41, moderate 164, severe 62 {3,

H

extreme 26 5| CohH-7=.

2. A B &7 —ZDOHIE ik

FEAMIE H 1, CTSI-ISSH, NRS (ZXDL UM, ~RHEIETD WEST (2485 5 BifE
(0.07g, 0.2g, 29, 49, 200g) Ofid /=AM A, &I O M, Mondelli D FEHE 27 2tk
RTLTrfE — FRAEIE COIE IR SCV 1245 5 BEREDO R A B R R A — L
(BLF, SRTRRARR BRI A — 1) ELT2 (3% 3). SCV 1X, FREFT CIEH
PR 2RI L CRIED DO FATHERIRIZ LD SNAP D REM:TH S IR 2 TR D
AR EIF ST (LU T, "8 PIP BRER) SBICE W) o 7R EME CO/RREET
PRUCHE MLz, SNAP OFHANCIE, A AYCEM =2 —r/3y7 yMEB-9104 % f#i
ML, FeoR ERITHT 20 EINE SR L TRLAVCIIEZ vz, Zeds, milElicis
LA 2SN SCV DEIZ W TIIFIE Rl 7 — 2 2 ff I L=,
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2 4 Mondelli D JLHUE 202 GZT LTt AR 2 A r — L

1 FRIE-REEM D SCV 28 45 misec L0
FRE-RFEM D SCV A% 45-38 misec

TR -~/ D SCV A 37.9-30 m/sec
FRE-RFEM O SCV A3 30 misec A
SNAP D& HANEE

g B~ W N

3. WealfEHT

Rt % CTSI-SS &t al, ML ZHZ M, HBS AT (R fIE7 Al ,
NRS (ZLAHL O, fil) £ R ARA T WEST, &KIHJE DA B, SaT o A B 21
A — )V ELCEBIR DT (AT > T TARYE) 4T o7, MATEO WL, B HER
B RAEIZ &> T T o7z, HERHFRIZHTIZ1E IBM SPSS Statistics Version 20J for
windows ZfE L, A EKHET 5% LT,

A

CTSI-SS 134U, T4 23.9 £ 7.6 ;i THoT-. FRANAT TR THIROBIET
X, I r| > 09 &5 7ML BT o Te 28D, B TOER ARG LT
BRI AT 72825, 3T (LLF, ANOVA) DR SRITAE Th-o7-. ZL
TNRSIZEALUNEK R DA D 2 SNER SN, EEREARRITEN TR
0.24 L 021 Th-o7-. A HERFEE A R?1£0.07, ¥ —b TR/ HIE 1.99 TR =
ORIEIEZ 20 - 72(35) . £, SBAV7URE LT, VIF) 12855 1.01 Tho
7222 AR ORI EIT /2 E O LT L 7=
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#* 5 HE[EF AT ORER

e et g o I 95%( 5 #E X [#]
MENFRE  EERERRGRE A EME = T
EE 19.08 0 15.87 22.29
LU 0.24 0.24 0.01 0.16 1.17
IR 0.21 0.21 0.02 0.45 6.00

A TR S 2 R2E =0.07  ANOVA P<0.05

#

plih

CTSI [EERI AIC L DR B ORERIAIZ LD ik, DEVIRRIROT TR
HAELTHERHESNDZENZ . Gerritsen B 49, Martin & 49 [T BEVE24EDf11F ER K
Rz T2 R AL DIBIR R FAHE DFEAEL LT CTSI AL Tb. £
7=, Ortiz-Corredora % *®) |, CTSI® FALHE HAIZ DWW TR 02170, 32D K1
HEEDOHFOE 2 A1 ThOERAERD DML X DSL i< B2 22 R LT, £
L CHFEAERIC B L 72 B R 2%, R ORI B EILHEL TS, —F,
Bessette © © (X CTSI ® R H & W TEE BT AR5 5 Z R DU TR
L, PRI HEK & U TR MR OB e L T2 &R R Tna.
FT CTSHIZIRINI RO T TR AEL TR T, IRFEEIROT-0 OfF @R E
LTHEEHSNTWD. SHITFEROT UM LD T ]I, FEEREDOAT)—= 7 -
V=L LU TEH T2 bR sD. 2D X CTSHIENIZFH> — /LT
IHDD, ZWETHANEDIIREF LKL THDMNIZ DN THAITH BT
SHTVDEIT VR 72, TR TIE, EIZ CTSI OAFRHDHV T CTSI-SS:
CTSI-FS %% % D& FFAE NCS ORI BAIZ B DR JEA 2 < 32353740 Z D fih |21 30
W7 F a2 —v (LR, VAS) IZK D& aklh, 487, € F 71, S2PD, #hikt:
PR REZ2E OB M T TS 32 fERIZ OV TR — L7z AR
BHIVTWRNDD, 2 B EfRIT Ch DT OB AT MHERISCEAEEE /2 8T T M A2
RTDRAFIZED DD EN L TODHATEEMED B D.

CTSI D5 RICRR T DR F 2 a3 2128720, CTSI-SS & CTSI-FS &) H7p
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%20 O &7 T2 TALE &R ICE > TR S CndZ & D CTSI-SS &
CTSI-FS &7 Tt 52 b LT, ZLTEE EMNTICE-T CTSI-FS D& EF A
DERT B TFTOWTHEIL, PERIE APBEHIIZ 15D CMAP HRIEASBEFRL TS
ZEEWEL 0. 22T, HIVLOD PR THD CTSI-SS DA GRS
LRFZROENTTHILE HRIEL TRETZAT o7z, TORER, LU S TR D
AN CTSI-SS DA FHAICERL CODZENHLN LIRS T-, PIREFEGRETIX
“ENRLONDHHNTAR, FRLOINTENRDLEHFA Thiliaxiz 7528
INBNZEINBE R HE L DIV O A )N CTSI-SS DA FHAIZERL T2
SIFHFETES. Fo, CTSI-SSIZ2 >DRF 2R TZZ LT, FHITIRRE R %
I BRI E B L7205 SEBIEEFRMIZED IOITIRRERT 12 TORN R L4 HFRIC
FZRTE LRG0, IR B2 3 DB U M AMZBIR T DRI 220355
B0 B2 DIRFE DN R e T HB3Z RCT MR EECTHHG A IIIB BT D4
RIS, ZDT=W CTSI-SS %7 7 AE L THlLfitisk & O IR FES RO i dh DU %
HILDIRE DN R AT DER1T, &R OA I X > TRk L TR piEEL
R B D B 5.

— 75, EREOREEDOREES SCV Zb LI L HAEE, CTSI-FS TILAE Tho
TR, BN DOUWTIE CTSI-SS OB FHAEIFERL T ignodz. £z, HHl
JEFEE - R? MEE Cho7eZ oMb E R A TRIREL TEH T2 LT
V. FLTHBETFEE 2 RRMNMEME CTh-o722 813, 4 EOMG Tz =28 5Lk
(2 CTSI-SS OAFHRIZEBRL TWDIRFRHHILERLTND. 41%, SbIZ
CTSI-SS D& RUZBIR T DR FZHLNIL TOKIE D DS,

FE&

TIVETHEH & DT TS TR JEAE R 7409849 B-50C, CTSI-ISSH OB I
HZ2RRL, WAL CPIREIEER ORI —=0 7 Y — VR ER LTZ. 2T, L
ONOREE 1, KMROREE 1 HA, KHEICLOREEFHIEE, fERekESs
2 A DR 5 EHANLRDEMETHS (K 6). A H DOEFRITIE CTSI-ISSH &[F]
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ERIZ 1~5 50> 5 BeFEDNEF REED Wz, ZOBEMEBOGEF AL, KK 5 i
(BRI EBEREREE /2 L) 0D 25 JC, AaT7 BE<KRDHIEE H EAER SR
ZEEIRLTWD. BRI A Do, BRIE~ORZEL, B<TH 3 57U
BT T HIENARETHS.
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# 6 (ERLICFIREIEMEIE ORI —=0 27— L (ERIFR)

LITOEMT, Z2BEOHB0 BBIRY 240 REBIC D W T I ALK I W (Y
FA2HD1IDIOFETFALLS W)

CFIL U RO RE) WU T 7
1 LUhdEn

2 BOWLUNR®S

3 HBWOLUNR®S

4 MWL UNhR®S

5 FFIDEBOLUIhNRSHS

TRERS, EOREOLUN (BREORR) FEF IFILIBABHIE T ?
1 LOhFEF I F oL B En

2 BOLUONWTEFIFILBA NGBS

3 HBWOLUNTEFIF IR RHS

4 BMOWLUOhTEFIFIU I RH MBS

5 FERCEROLUNTEFIFIL I BHRRGS

CEBEZEEODS, FOLUREEFrFIULBHRIEVEE R AEEERETL
Ffoh ?

Fof i

1[=]

2~3[H]

4~5[H]

6= E

L R O

CRREIRTS

1 EETH

2 DU REE

3 hEEEEH
4 IpIGVEEE

5 i THEE

.U AD S ERGS
g T
LU R EE
o2 R £
T R &
Zhh T HREE

s W
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02
FARETEEREO RHAZE RO D
AT == T ) — )V ODOVERK
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i

FREIEGREZ RN R 27200 EEL TE, ZAVETIT hand diagram
1718) > NCS'™) |, 5 202, JREY T3 5152 A4 i L7 ik E i S Cng.
L, AT 77 LOHEIEF 7 ik 8 LB e &, NCS- 85 - IR 8T
FHZ KD AT — =0 713 A a2 3 5720 I\ a AN TH L L, R LD
7RI, ZNHDORIEZ RIS HI2012, (KT ART, BE 03 E L7 fnatk e B
STVRSTHRIZH O F 2y TEDLAZY—=0 7 — VAR T 52 LT EE
Tho.

Z Z TN FARBERE R DTG R ACHIE DI RELL TREH STV D
CTSIZ?' D HARGE TH 2 CTSILISSHD Zh 2L T, TAREIEGREAE B 73
IO DI AT ) — = 7 — )L D BRFE I ZE AL A T 7= 4048:49)

AWFIEO BHIE, ZHVETOWIERE KA LITER LT FARESEGERED B 772 A
I == 7 — VORI L 72 B T NA TR E T HZETh 5.

XRETT A

1. HEDOxS

SLRTF BT A 2 LT, FAREMEIC LS TH RIERRD CNTFE R T AR,
NCS Dt Rinb, AN FARETEMREEZ B SNIZBEREL, Fin- M- & -
REE~vyT o7 EFearhe— LU, SR HIIE 2012 4F 11 A 25 2014 4
7 HETT, BERBL O ba— VB DI, FaNCHFRICRHT 540 74— LR
a B MNEETEMLE. $77, arha— A BT EEOL OB B pe =
BT ORBOBIENH L DITFRILT-.

2. HAED I
YERR LT A ) — =0 7 — L THHERF (F 6) W, BEREa be—
NERCH LT, KOO O BIIEEERSL L HE L=l 2L 7=, A
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FRECKILTIE, 2R AW SCEIC L THIEO B ATV, BRI
EAZRAL THDEIELBIT, ARG REINE L. 2 b — VRS LT, s
Bz LA Z L, NEEHIWITLEICL > THIEOBA L E R E ~0
FAZKHEL , EEEHDVIIE RIS TR ICEIZE RN L Thbolo. FAREE
BEREZ R T DD DA MATHOREE L, FIZL ThHo7cBEMER O H O R
BEGFHATT NG, PRI IE SN T TR o7,

3. WLaTfENT

MEHAT DT> CiE, 77, BER LI M — VBB TR—AT A U R
FERDHLNEIDE MR LT, Tl & K- R E - IR EEFEE (LT, BMD OZEZDW
T 2 HEAt BEZE W, elEOEI Sz DWW TEb A el S PR EE -
BMEOATT DZEIZONTE vy Ry h=—REICIORER L. RIZZIFEE
VEREPERIAR (LLF, ROC i) 2% 412 Youden’s index (Z&0H v M T lAREL,
2%2 Sy ENFRIZ I TR < R SL L « BEPE L JEE L« B0 8 L - B PR v R - ey
RABFEZ RO, FRHFHOITICIE, REBEORI~vF —OMBEZ YRR L 7= Fist
Y7y =T TdhD Easy R(LLF, EZR)SD &ML, AE/KUEIX 5%ELT-.

R

1A R GRE D B R R S E IR O AT D LE: (3£ 7)

A IR EIE GRS BB 1L 3244 Th 7o, FIREEMREOE
JEFE I, Padua 47%8 3 ¢ minimal 1 44, mild 5 4, moderate 3 44, severe 19 4,
extreme 4 4, CTh-o7-. F7=, o ba— LEEIZSLARTERE AL K FZ DO ZHE B 725 TN
HEE R DR 60 44 L LT,

MBRELTBEREL A M — VEED R — AT A R i L T2 L 24, et E|
ANBEHET 68.8%, 2 ha— /Ui 733% LB TZ2NALIEN A Tl &1k
OE TITAEMER 0.64 LAETFEOLNRN T, Fe, HE-KH -BMIZENTH
MREOR] CHERZITRD LN o7, LnLed s, EERORAZT O] R
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IZOWTIE, BEREDS 12,6 £ 3.8 &, a2 hr—/LEEAS 5.5 + 1.0 ik, BERED LGN
BEIZEL(P<0.01), HREERNFR SRR T.

KT FREIEMREE= b — VIO (REFELE R OB AT DLk

FIREEREE N S B 53 (0 95% 5 58 pi#
(n=32) (n=60) TR EER

2 EEA R 20125 11H —20145E3H 201343F -20145%F7H — —
Es 62.8 +12.8 60.4 +10.5 249 735 033
ZHOEE n (%) 22(68.8) 44 (73.3) — 0.64
FEHIFREEZEEE n%) 20 ( 62.5) — — _
BE (cm) 157.9 £10.7 158.9 + 9.0 -5.12 323 0.65
k= (kg) 57.7 £10.9 57.1 £ 9.5 -3.93 503 081
BMI* 224 + 28 229 + 29 -0.82 1.72 049
LRI D8R 126 + 38 55 + 1.0 - P <0.01

* Body Mass Index

2. 71 NA T EDFEE

ROC #h##% [ 3 1Z7”L7=. ROC i FEfEi%, 0.983 LIEF IZ@mN-T.
Youden’s index |% 7 siLL EDEX T EfE 0.84 L7225 T2 (3 8) . LA EO#E RS
Ty ATl T UL EELTEED 2x2 31 A2 9 IR LTZ. ZO0EIRICI DI
J¥ 96.9%, 5 HLE 86.7%, BtEAFE L 7.27, FaMERE I 0.04, BHPER) R 79.5%,
FErER R 98.1%, K 90.2% CTh-o7-. F 10 IZEHD 95% [FHE X EE /R LT-.
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1.0
05-/
/

0.67

&2

0.2

0.0 T T T
0.0 0.2 0.4 0.6 08 1.0

1-FEE
3 Wy FTfEE 7 L. EELTZEE 0 ROC g

#* 8 £y AT7fE TP Youden’s index
JrohA 74 Youden's index”

6 Ll E 0.75
7 RLLE 0.84
8 MLl E 0.83
9 Ll E 0.83
10 ;AL L 0.80

£9 WobA7EE T HLLEELT-EED S EFR

FAREE A arhr—/LRE

AT T ULk 31 8 39
TRATT 5 REIZIT 6 1 52 53
32 60 92
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# 10 HBIFRICEDEEL 95% (5 FH X K]

95% = fE X [H]
il

TR ERR
B g 0.969 0.838 0.999
R BT 0.867 0.754 0.941
Boi L b 7.266 3.800 13.891
PE bR oL b 0.036 0.005 0.249
BoiE R =R 0.795 0.635 0.907
PRPERY 0.981 0.899 1.000
KR 0.902 0.822 0.954

5

plih

FREIEGERED AT —=0 7 Y — Ui, ZIETIZ hand diagram, NCS, ¥
Wl L2 fl U= i /N &g 177205552 - Diagram 2 ff L 7= A7) —=71F,
A ARMEL 3 CHRE B 232 D72 W e DI KB R Il I CE A2 &N FLE TH
BB, HIEICHE B2 RSB LSS, F2, NCS O H T AW S
NWCWOHRR CThDT0, BERFREN RS, ZFIMER SV, LoL, Z0X9
IR W SR L Em AN TR R 23 R <, Bdm D FRAEORE SR 1 2 JE T 1972 50
R UELENDZERENRFBEENTND. 22T, THHDOMBERERR TED
Hiip A ) —=0 7+ — )L DB A T& - 404849,

PIFE DI RDIBUNE, B IR THFEE 22T 008 A THWDH A LI
R O IFITIN AR T Eon T 2R T 2L ThHo7e. £DHRaART,
DO NA BHHICH OF 2y TELHIORBEMENEL TNDHEER T, £ZT
FAREIEGEREO R FHIE L L TIAEH S TS CTSI-ISSH?) 25352881
7z

CTSI-JSSH? 1, 2 >D P& TdHD CTSI-SS @ 11 THH & CTSI-FS » 8 TEH

DOFFIIHAMNSRLYEME THD. ZOEMEZAI) —=2 7 — VL THEMT
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DI, B ORI WNIDICE R CRIZE TEHIENEEL. 2D
AREEZ R B2, CTSIFSSH DA T TR E /8% KT T R A/ T R
fH L, CTSI-ISSH OB M H OfDIAZ A7k A CE Tz W089) ZfE R, CTSI-SS
PFRUTIETL O TR DR I SR E BT 528 49, F72 CTSI- FS #3213 TR #
VENT DI BIOTRMLO ST 5B 5 B ESTEBIFRL T E 99 REDE
7eoTo AERRLTZEZR (R 6) 1%, ZNOOEKREE 3% 5 THE OERIZE > THE
FRESAILTNS.

A== T = )UK ODLNDEAN L LT, By AT EDORFEEAT ) —=
T ORESE LR RENEE CHD, RO E, 7 SLL &Iy TEELTZ5E D
JEPEE R L RS 1T LD 80% UL B <, ROC di i T fifEd 0.983 &l V%
ALz 2, ERLTEE IR OREENRIEF ISRmWZEEEIRL CVD. SEITFSE
(CBTDAI) == 7 — )L EL TORRE < R B RGOV TN DD
HRd%. Katz 5 1 (%, Diagram Zffi L C 4 B RO R 5 AW TER O FE
“Probable” LA Lz 5 &2 LI - KRR DM T & 80% LA ETHo72EL T,
72, Schuhfried & 9 |XBR i D IE AR S JUB R D 30 1 THEIR R AR AR B D
7% I IRF DR L < RFEL B RS FE 1T, WIiuh 80% Trilrolcl L Tng. ZDdH
12, ZNETHESN TVDAZY—=0 7 — )L LR LT, A EERRLIZE R 3%
DRRJE - FPRJE R EILRIEFU L ThoEEbS.

Fox MHTICBR LT AZ ) —=0 7 Y — LD KOFEE, BaANCTH BT
TV INAIRER R TCH S, Fo, BRI THLHT20 KB EM 2 5t G & LT B kil A
A= NAG LT A T AT A RER T8, KRR AN A FFC
5. ZOINIARAI == 7 ) — )L DXL, 5 E O Hillk-0 B BB 721 Tl
72K, IR Z 22 L TV —RD N2 AR ERE TORZEZITHN L LT
JIRFHTENATRETHD. SHIT, FEIRCHEREIRTEZ 5 TH H OB RICE 2 THLMEIZIN
BB THLILnD, R TITIZELTED. ZOZEIEMIEH O A I
72T, BIEED YA 7222 L TH COFOREBEZHEUNHETHZ
EC, EFREBEORZD, FREEBERO RN - RENGRIC OB b0 L
E2D.
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FE

CTSINSSH #4H LICE R B 2 iR L - A7) —=0 7 — L E L COE M FEE
TER L, FARBIEGER L b — LB L Ty b 7 Z T E T D72 O FHA
BATIoT. REDRER, By A7 l%E 7 SHEUIZRHIAZ ) — =0 T OREE DS )
ST AFRLTZE IR IT, JeATHRIEE L L TR EE DS R 2T Tldzel, IR= AR T,
BRI CEIZEFIZLD LT - F o2y MT RN EZ AL WD EEbND. 5%,
COEMREFESNIZ I A7 HZHWT, EEEEZZZ L2200 KH#
FEMZ X RELTZ 74— VRAEZIT, TOFERNOAT)—= 7 — )L LT
DA ZMEZFEFTEL T L.
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3=
VERRLT- AT —= T ) — L%
AW FAREIEERED 7 ¢ — VR AR
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WFFE H Y

FRETEBRED FHIJE IR EL S DY THBLIZEMR DA —=7%)
Rz, EIEH)7 —/VNiE 2@ L TR 95 2L,

XFRETTIA

15 LKA ORI G775

74—V R, FAREOLAT TN RS E A0 A E s 1 (GARTATZE B R
X&) OO T, BEHEE BRI OBHSHMEEE 1,500 NZE A
L, BIZEGHIZ 1,103 A (735 %) Zxtg b U, [EEE ONFIT M 863 A,
1M 240 N, ARHRIE 18 10 D 63 7k £ CC - 36.5+10.6 1%, Al F1dA 1,023 A,
FERIE 64 N, Kit A 16 NThoTz. IREHE OB NEIL, slifi-#NLAs 643 A
(58.3%) ThehZ<, IRVNTHANAY 171 A (15.5%) , F#508k 75 A (6.8%) , & FHIE 62
A (5.6%), %at7e S OEEFIRE 51 A (4.6%), Zofth 86 A (7.8%), KA 15 A
(1.4%) TH-7-.

AGY == T =) U, EH DINFEME LT SE  THFZE 04849%4, LIS MRk L 7= E 1
#(F ) &MEALL. BRZEL, IFOLONOERE), KHOLUNOF S LT
OHUCED—BRDOTEREEIEL ), TARFZ L DNT OREES | S O ONA D 57200 B P D [A] 8
1LV SIHENDD. HREROBATT I, &K 5 A (A RIAEREHERERRE L),
5o 25 BT, Aar BEKRAIEE B RIEBIRD IRV LA RL TV,

PABAARICHTZD, FTHRERBITHRNE ORI FHLFAE FELIER L
BRFRZEATL, FE~OSIMKIEEIT 7. BRER~DRIZ 5L, CTSI-ISSH
ERIRIS, FTEEICOWT 5 BEERECTH CREET 55 Thsd. HEMMIL,
20134E 7 H 1 HH»H7H 30 HETO 1 H e,

2. 55 2 A DX gL 1
HMEAEIN LI, 500 B EREREHTHEEIE L5585 BRI T 6 4
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PLE) B ST, ZOORRF TR T, 5§ 2 IKIAAELL T, s 0
A& NCS 2N 2720, FERNZHAE MAEDRANLIEML, ALEH KL THE
ZIEEL, k- AL FEML 2. 2O 2 RGN IR 25 4 10 A 225 61 26 47 5
ARBIZES TESNZ. 5§ 2 WA TIZA RIERONRE & HBREIZ SN T
HEIOFHA T 2L 012, WEST, JERFEFET AN (F /08, FBIH 7 AR
£), NCS #FfiL7=. 723, NCS Tix DSL 3.5 msec Li_E, DML 4.5 msec LA _E,
MCV & SCV (%45 m/sec DL bA SR ESHEL, FARETEMRE O A M J L [ HFFEE
ThdHARFIBFZREDOFAREMEICLSTHRAER, ERFFET AR,
NCS b LT A RIICZ STz,

3. WRTHEAT

52 WA I C XV EBER R EREZA TS o R F IOV T, AT TRLIEAR
BFR ORIV == T HEHETHL TR AaT 7 SLL 120y A 7 fEELTZERD,
JREE, FRRE, MR TR, RRIERY TR, BRIELEE L, BRYELE L, R A 2%2 4y
BRIV LT, 7288, HEEHBRITIZIZ R BLOR v & — DB RE A YRR L 7= 4K
7Ny =T T EZR A L.

R

1. 5 1 IKGAE ORGSR (K 4) LERIFRR AT D5 530

[ D372 1,103 AOHT, HREIERD RN EE7RT 5 mOEIEE DY 999 A
(90.6%, F1 787 N-Zctk 212 N, FAREIEMREOREAE 2 N), A6 0 B FfEIR
6 6 mLLEDOEIZEEN 104 N (9.4%, Fn 38.7110.4 5%, FE 76 A - Lot 28
N) ThoT. BRIERDBH -T2 104 N (FAREIEBRFOBAE 1 A&x&te) DT,
RAI) == 7= VDI hA T THD 7 8L, B 47 N (ZRIZHED 4.3%)
ThoT-. FFRAIE, 6 57 N, 7425 A, 88 A, 9406 A, 10,84 L8 AT
Hol= (FF11). T, AZV—=2 7 — 4550, B 6 D 19 45T,
7.0+ 1.75 K ThH-T=.
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20 104 NZHLT, 2 IRME DA LE 2512 L2 AT EE 1T 28 N (26.9%, F
VIS 43.48.7 1%, B 18 A%tk 10 N) Th-o7-. X 512 6 sl ETH-7-[A]
BEOERIME, RBEOE R RO FE A E R L. Z5RICBIT5 2 K
FHAEDEI AL, 6 58 17.5%, 7 & 12.0%, 8 i 62.5%, 9 i 83.3%, 10 5Ll 62.5%
T, Ay FTETHoT2 7T 1D 2 RHERI G P RBIERS, B RERPRRDIZE 2
WAHAEERIA D <R oMz R LTz,

F 11 AV —= T ) — )L DRSS D[RR E L E A

[BIZEF4K FE (%)

5 A 999 90.6
6 A 57 5.2
7 25 2.3
8 A 8 0.7
9 A 6 0.5
10 0Lk 8 0.7

aar 1,103 100
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=
il e

fEEEHEE L IR iERE
1,300 A

o & # FOEH |
1108 A 367 A

sEEfDEECLD
R 1

¥rorFo gLtk
[EﬁEHEU HHA]

#raril
[ esEHaL e A |

CTE ofEiE 1A

% 2l :

A W i BB i
s .
EWE 5 e

| cte pmpmzs | | Me%E 27

wB2a7

10 5Lk

9 &

8 =

78

4 % LIRFHA LS 2 IRFHE DR

84
6%
84
254
574
0 10 20 30 40 50 6

O A%
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Development of a Screening Tool Allowing Efficient Early Detection of Carpal Tunnel

Syndrome

Akihiro SATO

Department of Development and Aging,

Hirosaki University Graduate School of Health Sciences.

According to large-scale epidemiological studies in Western countries, carpal tunnel
syndrome (CTS) has a prevalence of 2-4%, developing in about 3.5 out of 1,000 people
each year. Neither the prevalence nor the incidence of CTS in Japan is known. If its
prevalence and incidence in Japan are assumed to be comparable to those in Western
countries, we can reasonably estimate that there are more than 2.4 million patients with
CTS in Japan, with the disease developing in about 420,000 individuals annually.
Although CTS is clearly a disease with a high prevalence, there are no established
standard criteria for its diagnosis. In recent years, attempts have been made to establish
methods of diagnosing CTS, aimed at facilitating early diagnosis and early treatment of
this disease, making use of nerve conduction studies (NCS), induction of symptoms with
exogenous stress, and so on.

As a result of these attempts, early diagnosis of CTS is now possible, and high efficacy
of treatment can now be expected when dealing with CTS patients. Meanwhile, patients
with CTS tend to consult a medical facility only after the disease has become severe.
There thus appears to be a need to resolve the problematic, i.e. delayed,
treatment-seeking behavior of patients with this disease. To resolve this problem, it
would appear to be important to spread the use of a CTS screening tool which enables a

simple self-check to be conducted. In the past, various methods such as hand diagrams,
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NCS and ultrasound were attempted in the effort to develop a CTS screening tool. These
methods have both advantages and shortcomings, and there is still no screening tool
enabling self-checks to be carried out.

Given the above circumstances, we focused on the Carpal Tunnel Syndrome
Instrument (CTSI) used globally as an outcome scale in the evaluation of responses to
CTS treatment and attempted to develop a unique questionnaire-based self-check type
screening tool by modifying the JSSH (Japanese Society for Surgery of the Hand)
version of the CTSI (CTSI-JSSH).

Chapter 1 pertains to our study aimed at selecting items for the questionnaire. Because
the CTSI-JSSH consists of 19 items, i.e., 11 items related to “symptom severity scale”
and 8 items related to “functional status scale,” we first attempted to reduce the number
of items for the purpose of reducing the patient burden. When reducing the number of
items, we identified factors related to “symptom severity scale” and “functional status
scale” scores and endeavored to select items involving such factors for the new
questionnaire. Multiple logistic regression analysis of 100 patients with CTS was carried
out, allowing identification of factors related to “functional status scale” scores. Gender
(odds ratio 5.22) and abductor pollicis brevis muscle CMAP amplitude (odds ratio 0.80)
were thereby identified as important factors. Then, to select actions serving as indicators
of CTS-associated dysfunction, the rank correlations of these two factors (gender and
CMAP amplitude) to the 8 sub-items of the “functional status scale” were analyzed. This
analysis revealed a significant correlation with “fastening a button (rs = -0.30)” in males
and with “fastening a button (rs = -0.46),” “unsealing a bottle (rs = -0.30),” “holding a
telephone receiver (rs = -0.24)” and “housework (rs = -0.22)” in females. Regarding
“symptom severity scale”, relevant factors were explored employing multiple regression
analysis of data from 114 patients with CTS, and the presence/absence of numbness and
nocturnal pain were identified as factors influencing this parameter.

On the basis of these results, two items of the “functional status scale” were selected

for the new questionnaire, i.e., “fastening a button” (an item showing a significant
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correlation in both males and females) and “unsealing a bottle” (the item with the second
highest correlation coefficient in females). From the 11 “symptom severity scale” items,
three (presence/absence of numbness, presence/absence of nocturnal pain, and
premature waking due to nocturnal pain) were selected for the new questionnaire.
Chapter 2 pertains to the study aimed at preparing a questionnaire comprised of 5 items
as a CTS screening tool on the basis of the results of the Chapter 1 study and at setting
the total score cut-off level to serve as a criterion for judgment. The questionnaire
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prepared consisted of 5 items, i.e., “presence/absence of symptoms,” “presence/absence
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of nocturnal pain,” “premature waking due to nocturnal pain, “unsealing a bottle” and
“fastening a button.” Each item was rated on a 1-5 scoring scale (full total score: 25).
Higher scores indicate more intense subjective symptoms. Using this questionnaire, a
survey was conducted, involving 32 patients with CTS and the control group consisting
of 60 individuals matched to the CTS group for age, gender, height and body weight. On
the basis of the total scores in the questionnaire survey, the cut-off level was explored
using the ROC curve and Youden’s index. A score of 7 was identified as the optimal
cut-off level for distinguishing between the CTS group and the CTS-free group. When
the cut-off level was set at a score of 7, sensitivity was 96.9%, specificity was 86.7%, the
positive likelihood ratio was 7.27, the negative likelihood ratio was 0.04, the positive
predictive value was 79.5%, the negative predictive value was 98.1% and accuracy was
90.2%. These values were comparable to or higher than those obtained by prior studies
employing hand diagrams, NCS and ultrasound as screening tools.

Chapter 3 pertains to the field survey conducted to examine the extent to which this
tool would allow CTS screening. The survey was conducted with the cooperation of JAE
Hirosaki Ltd. (a company producing precision electronic parts, located in Hirosaki City,
Aomori Prefecture), adopting its factory as the field testing site and involving 1,500
employees of the company’s production department and affiliated companies. The first
survey was conducted by asking all subjects to fill out the questionnaire. Responses

were collected from 1,103 subjects who took the first survey (response rate: 73.5%).
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Total scores equal to or higher than 6 (cases suspected of having CTS) were noted in 104
subjects (9.4%) (score 6: 57 subjects, 7: 25 subjects, 8: 8 subjects, 9: 6 subjects, 10 or
higher: 8 subjects).

Of these 104 subjects, only 28 (26.9%) opted to participate in the second survey which
involved a detailed interview and tests (score 6: 10 subjects, 7 or higher: 18 subjects). On
the basis of the results of the second surgery, 6 subjects were diagnosed as having CTS
(score 6: 2 subjects, 7 or higher: 4 subjects). When the sensitivity and specificity of this
screening tool were calculated by applying these data, with a score of 7 serving as the
cut-off level, sensitivity was 66.7% and specificity was 36.4%. Diseases of the cervical
spine were the second most frequent diagnosis (5 cases). The lower percentage (26.9%)
of the subjects opting to undergo interview/tests after the first set of results suggesting
CTS during this field survey might be interpreted as illustrating the difficulty in
achieving awareness of the need for early disease detection in the actual clinical setting
(visit to a medical facility), as has also been suggested by the percentage of citizens
receiving health check-ups in general.

On the basis of these studies, we propose a self-check screening tool with high
sensitivity and specificity intended for early detection of CTS. In our field survey, the
number of subjects choosing to undergo detailed tests was too small to allow statistical
evaluation of the effectiveness of this tool. These results illustrate the difficulty in
providing guidance aimed at encouraging potential CTS sufferers to visit a medical
facility on the basis of screening results. The major advantages of the CTS screening tool
making use of this questionnaire are that it is low-cost and low risk, enabling a
self-check assessment to be performed in a short time with no need for expertise. An
open issue remains, however. We need to devise measures to facilitate distinguishing
CTS from cervical spine disease, cubital tunnel syndrome and so on and to provide

guidance promoting visits to a medical facility on the basis of the screening results.
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