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= Abstract =
Carpal Tunnel Syndrome among workers in a condom industry

JoongKoo Kang'. Do-Myung Paek?, Young-Jung Lee?,
Hyeol Ma', Mi-A Son®, HongKi Lee’, JungKeun Choi®

Department of Neurology, Asan Medical Center', Seoul National University,
School of Public Health’, Industrial Health Research Institute, KISCO’

The objectives of this study are to investigate the prevalence of occupation related carpal
tunnel syndrome(CTS) among workers in a condom industry ; to analyse the sensitivity and
specificity of clinical signs or symptoms such as hand diagram, Tinel's sign and Phalen’s sign in
carpal tunnel syndrome ; and to test vibration threshold test using audiometry as a technically
easy and noninvasive method in the diagnosis of carpal tunnel syndrome in stead of nerve
conduction velocity(NCV).

The study group was divided into exposed group(39 cases) and non-exposed group(48 cases)
based on whether or not excessive use of wrist movements exsist.

1. There are stastically significant differences in symptoms and signs of carpal tunnel
syndrome such as hand diagram, Tinel's sign and Phalen’s sign between exposed and non-
exposed group(p <0.05).

2. Six cases(9 hands) were comfirmed as carpal tunnel syndrome by NCV. Five cases(7 hands)
belonged to exposed group, 1 case(2 hands) to nonexposed group. As there are significant
differences in prevalence of carpal tunnel syndrome between two groups(p <0.05), excessive use
of wrist in occupation is a risk factor of carpal tunnel syndrome.

3. When we use NCV as a gold standard in the diagnosis of carpal tunnel syndrome,
sensitivity and specificity of hand diagram, Tinel's sign and Phalen’s sign is as followed ;

hand diagram ; sensitivity 88.9%, specificity 84.2%
Tinel's sign ; sensitivity 55.6%, specificity 72.8%

-507-



Phalen’s sign ; sensitivity 14.3%, specificity 88.4%

Among above clinical signs and symptoms, hand diagram is the best clinical screening test.

4. The differences of vibration threshold between median and ulnar nerve at the same time are

useful in the diagnosis of carpal tunnel syndrome but the time change of vibration threshold of

median nerve over time are not sensitive enough. It is concluded that vibration threshold between

median and ulnar nerve at the same time can be used as a supplementary or alternative criterion

to indicate that the nerve dysfunction is located in the carpal tunnel.

Key words; Carpal Tunnel Syndrome, Occupation, Diagnostic value
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ke Lo 2 Qg 222 A ASe A4 22
AEA B2 BEHE F3 JSdlE old thyt £
vlolae] Q1A e o}d] BE3F AAo|t). of
T FOUTETE o g3 Age U, ole
oheket Al s dAYsht Fag dle] sz
A= Aol AY} FAF o] BAYsh= Aot} 9
FoME AP BhE FIRFIFo] gol Ruy
3 Qon a3 YUY AP AN 1 9
(Birkbeck®} Beer, 1975; Tountas 5, 1983;
Silverstein 5, 1987). dAi74%] Folx = JAAQ
oA Heof U g 845 ddez A2 457t
ANYHA oG 5, 1985; ZFAE 5, 1991; 7H-&
2 &, 1991; o] B3} A7) F, 1993) 2| 9i#e] AiAd
o disire A7t vivgt A ojoh FuellA IF
B AT gt Bu2e £30E Bol 3t
5 go] 233 TARA Z2AE tdoE ArE
3ke] R ES nET o)¢R F5(1992)9] A77t ot
) felvetdde JFaRd BT ETT] B
o] EA A og Azte} olof tigh o] o} ]
n)g Agoln, &5 FE A L ABNE &8
& w2 £x2 e o2 Algsok she Aol &
7w A4 Aoz SIAFZFFo| AR )
& US gold Aoz Az mEhA FujolA

| oig Q143 nHEAFe
A 2 P2 F23% Aolgt & F AT AATA
dei FEBRSFLS Feke 7P Ao Uy
£ 3490 (Transverse carpal ligament)E A=
e de AP =dAleltH(Thomas 5, 1967
Buchthal 5, 1974). 121} o] ZIkE aiME Al
BAEAA R SHEHARE Aldsof 319 o] & Al
3t7] faide AEHQ FHo] esty, véol ¥
o] B3 HAM| Eo| mrEnt. whebd AgelA] &4
A vRFAH R A7 A8S A48T e HAMY
o] s} A7]Eol i G, HAPEd g 2
22 ¢ 83kt
o] Aol BAL 3 EE3H] M ZEAE
Hgez stod 2AQldixe] we g HEAQ £
o] A ade] o} FRaBTE Bl 2}
=

Hand diagram, Tinel's sign, Phalen’s signe] 717}
5, 5o|=E d73ld olg A A= F84E A
HE 7 ST ¥ Yot s2asFE e Adske
o 71220 A3} v, AsHolxn vE
AEYE gdhke AAAEAAE dlilsted AR Al
A 2EAE A4 PN W SRR Adom PR
2 Aeol 2237 (Audiometry)2. 23 B34
74 AujE-9le] FEHxHANVibration Threshold
Test)o] -84 AF-& Aozt siint.
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(D Hand Diagram (H.D)

ATPNYT 2207 £9 34 72 FASH
she ados g WP e e} Ari(Kaz 5,
1990)(Table 1).

Table 1. Rating system for hand diagram

Classic : Tingling, numbness, or decreased
sensation with or without pain in at least
two of digits 1, 2, or 3. Palm and
dorsum of the hand excluded; wrist pain
or radiation proximal to the wrist

allowed

Probable : Same as for classic, except palmar
symptoms allowed unless confined solely

to ulnar aspect

Possible : Tingling, numbness, decreased sensation
and/or pain in at least one of digits 1, 2,
or 3

Unlikely : No symptoms in digits 1, 2, or 3

@) Tinel's sign

SHG RN H S
9ol A7) eE R 22 olde =
2

® Phalen’s sign

ABEL 0= Z2AZ u) 180Ul FFA7
TEF9o 727e] ool FEHAY FFol I3H
= 710 Z4fo] Sus]H ok o 2 WA
@ NIOSH =2 #3379 A&
)

B 3ol NIOSHO 7]&oA AAAEHAE
Aetn FI2AFFL 7S WS W NIOSH
A7 & Eoj7k= Ao 2 FeAch(Katz 5, 1991).



NIOSH A9a8yd 28552 IS e3t 2ok

P FERFFTOE I AWI|E A, B, CE BF
RHEsjof gt

A FHAEQ Azl A& A HFAE A el 7
Zolt, A Es), B8 B 7R

B. th& £ Fo Holx & 79 AW a7o] Y&
7t : (1) Tinel's sign, Phalen's sign, =¥ pinC.2 AF S uf
AENA AulE-9e] 2o LPAY Qe FE F @ b
A] o} gellA] o)’go] Slrt.

Q) ABASHAPI A F2RS5FTY 230

C. Afell #AIE A o 5 & 7K o]3d A7
ojo} gt

F730l IE €& ARgsle WibEEA wBE | T 3o
7k &3S It - BWE S Axske U
P AFTTE AR EFolu Eulete] Azt 51
o] Fojzict.: Agist $4 Alolof AlZHH A@Ao) UAY,
TLE 2L ke BEAAN $2R5ET0] LnEHA,

® As77 dz19 &3

A FA17 (median nerve) A F A1 2] AT}
2|Z417 (ulnar nerve) X|ud A M7|E7Her AP
AN HYSAHA(7]IF : AMPLIAD 151)°] BHEE
E3she 250829 Z1FE o] 88iA ZEze] 94
& 4HEE A Ao SR 0R), R84
o8 FRYU F 4%, 8EA SHstn v SuA S
Felo) A S et
AHEHA 9] D= dBolx FAFHX 9 SHEA
£ —10dBol A 40dB74A|H 5dBE @92 FF7izte]
H3E 2 Ut A4 A A AR 9X
o] 2% & dBg AV W o H{o2 I}
AES wrle dBE A o1F A Al
7 d33e dBS 92 Aot 5z o
2 ZAA] 3 el AAAE RE SPdAE S8
I HFARRN S A532HE NA S 3

Azt G HAL] R, Bolue 445 ¢
ABAEHAPE TR FEoZ I21E FHE 7]
To 2 afo] Aot 1eAZ GAA A g
A& 7} Aol A AFAA T HE24 Atole]
27r AR)9] AolE Tt FLARNM BFAA

N

e

1

[

A

A543 927 HENZF R} Fks0] e AR
AR, AFA7 A7 gA9 A3 A
Z+ A7} Aol7t gAY AEBAAY A7t UM
BT 590 ot

B3 AU AN ARt wE e 93¢
Asle 470l 3T AU gtz G olA 0%
o 3% 47 4XE 9 Flo] v} & B¢
o2 Wy, 429 B3N A IRl
A SN L 2t GRE A glo] oRvt 2 A4,
BRI 5] JFA G4 0Reljxe] 2
T4 AR | gho] 0xr} & 74, 8RA ] HEa
739l ez} AAlelM ASHA] AFRL qXE
#to] 0Bt} 2 A% A Fdor wHssich

® AATZHALY A4

ol zhe] o) &L 2Eel AIE ZAsHAY
AFAPA 2 AAGHA HAE B8 #285F
o] HHE 2RAE WEeE ARAEHAF
: Mystro)s Al3sle] $2#33TS F8tax s
et '

ABRAEZHANVE FEHTETY] IWNELS ol
ZtHOh, 1993).

ole] F7FA] Fol s RIEAAL FIEAFTIFT
o2 JAdsiit.

L &7183} &5 Alo] BYdia A3 24417
AxEE 2 A9 o]il(abnormal sensory nerve

)

[o)

conduction in the finger-wrist segment)
2. AFAR o $FAGAE] S7Hprolonged

terminal latency)

1. g

232 48g013th. AA Aol dREXe
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31~4087} 119 (12.6%), 41~504)7} 49% (56.3%), 51~
60417} 267(29.9%), 604101de] 18 (1.2%)2.2 41~
5047} 4 BkA 1 OS2 e 51~60419] ol
3 AA ] B AR 47.3+5.94)0190t}

A AT7dde] S&AE BXxe 1d vlve] 49
(4.6%), 13 ©]2F 533 ulglo] 331 (37.9%), 54 ©)4
10, W who] 28%(32.2%), 1006404} 151 m)gho] 199
(21.8%), 154 o]}o] 38 (3.5%)0.2 A Y] o
T ZEAFE 7.214.240]t).

Table 2. Characteristics of the study population

€xXposure  ROn-exposure

Variables group(N=39) group(N=48) A (N=87)

Age(yn) 463+55 482460 473+59

Occup. 80+45 65437  7.2+42

duration(yr)

Weight(kg) 578+80  586+64  S82+7.1

Height(cn) ~ 157.2245 1564+43 156.7+4.3
®>0.1)

A A7) B BFALL 7)1 4 58.2+
7.1kg, 156.7+ 4.3cmo] AT},

Z279 vE2Fe AYET Foje gidlen
PAZE7|10E Z2F0] 8.0+4.53, H|EZFo| 65+
37dor Z2FA ZF7Ie] H|Z R Hg oF
ZF AR o BAFHER 9ul= gl

Z273 B ZEF Alol9] Hit EFA 7]9 EX
Z nlmaPd E2go] B5A 57.8+8.0kg, 7] 157.2+
4.5cm, W] Z270] B-5A 58.616.4kg, 7] 156.43-4.3cn
2 5 F Aloldl) foj 3 lele |tk

cEgaioe) P 98 13 Yk 890
Bl Fol} E2Pa uZRF Al
3
[<]

g oA F e LJAE M,

27121, B2, 7))l el ol7} gifleh. =@ 7
HegoeE £aRERe FUE £ g A
o) Slo] F 2 Atole] zpel7} gt

TN

N
I
Hu
n
i)
=4
il
HU
r\l
T
>
r
! o]
oﬁ
ol
M
10
B

1) Hand Diagram, NIOSH | #HA +=2@SI o
A7), Tinel's sign, Phalen’s sign- o]-&3F 2 A}
o} FHFITF &1 w(Table 3)

AA 704 878 # Hand Diagram’} 33 A&
AR A RS9l Aol RS IadAd de
2090 ARY 23%0)At. Z27F N FRFoR
thro] A EY, L2 70| 393 F 16%(41.0%), ¥ &
270] 488 F 43(8.3%)22 Tz FA folA
AR G99 7ot Bol it w
2t Hand Diagram’} 3-32] ¥Wlte Z2FA v F
2aEo fo3A g5t

Table 3. Clinical symptom and Sign of CTS between
exposure & non-exposure group

exposure non~exposne
group(%)  group(%)

HD** 16/39(41.0%) 4/48( 8.3%) 20/87(23.0%)
Tinel's sign’ 23/36(63.9%) 8/38(21.1%) 31/74(41.9%)
Phalen's sign 10/35(28.6%) 5/33(15.2%) 15/68(22.1%)

NIOSH = 15130(30.8%) 4/48( 8.3%) 16/87(18.4%)
critena

Total(%)

*: Hand Diagram, CTS : Carpal Tunnel Syndrome
# : P<0.05)

Z27% B ZE2F Alo]2] Tinel's signe] WL E H
Wil B Za3e A AASHANL Feid
36% 3 23WolA H|Z2FL 389 F 8HoA 4719
%371 veh} Z2F0A folsiAl & YIRS Kol
Z1 12c}. whebA] Tinel's signe 715Eo02 E27w
HZ 27 Alold] F2AFFT NnE s B
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W ZaFod wEeErd fodA F2RSET
o] EAE gEo] g Aolgtn F4E F 3irh

= I Ato]9] Phalen's signe] HIEE H|wsld =2
Fo AL 78 359 3 1080 viEEREe
337 2 Swof|x] Phalen’s signo] YR} 5 7 Akl
= #23 BAF 2o} U

NIOSHS] 71&8 o)&sld T T Alole] #2#=
F3po $HES vlwEld B Za oA 124, v
Z2Fo|A 4508 Z2 oA K5 3kt

2) &0l 7ol B S7dol de FHlel 24

Zz 3 oA 3780 A& AHEol 163 (41.0%), ¥l
Za 3 Fo|A F30] e A7t 48B83%rI10
g FEL % 208G SH7erIA et S
Enjgto] ofZ} (19, 4.2%), “E71et 52 &Eupdol
g Rae AAY gEnEesAY At (6%
25%), ‘€71 3 fulge] o] Atk H& A
A3 oldEAG FUTY (109, 41.7%), “Evietel 7
Zto] "ol A Zo} (57, 20.8%), ‘£o2 4L F
A go] gl A 2o) (24, 83%)elAck.

Z_L_A}o] S aﬂ% % 20::101]/\1 _Q_TE_{_o]]n} z_/\lo]
AL <7}t 6% (30%), A&ort Fodo] - <7} 57

(25%), %ol o e 7-$7F 99 (45%)°1 ATt
3. AMBFZAANE 7|1Foz e o Z2Ft |
EZ2T AO|Y spaERT REE

1) AARATANGN FERSTzoe HAH o
(Table 4)
& % $nie 5ol 3¢ 71k 0 FET 164,
]%iﬁ 4l IS }23}7‘]"1] AAACHAE A8
3l o] 6a7t sz ros SAANHYT) gE
o FEBFTFLO 9191 o= 38 (6), T Lollwt
AANY de 3GH)E Z2TA 58)(78), B E2
Fol|A 1)t A A7 87EE
92 1 6.9%7} FEREFFoR FAHAL, T2
ZoE AA) 399 F PO 128%04 F2uS

Fo] SN

ge AAHCR E2E 788 F T, MER
F 96& F 28000 AAARPAVY F2REFES
2 gago] £ Z Al $ARCR 4@ Aol
7 IRATHp<005). TS AAREAANVE $2BFF
Foz 339 dolq 2R7Rke Z7te] W $2
2370 27k BA9A gt

Table 4. Comparison of CTS by NCV between
exposure and non-exposure group(hand)

Exposure Non-exposure Total

group group
Abnormal NCV* 7 2 9
Normal NCV* 71 94 165
Total B 9 174

71Eeg.

(P<0.05)

» : conformed as carpal tunnel syndrome by NCV
(nerve conduction velocity)
# : no evidence of carpal tunnel syndrome by NCV

) AAREHANE 71Fo R 9g W) 7 FAe) 9%
%=, B0l % (Table 5)
ANARALHALE 71522 3} Hand Diagrame] ¥l

A5, Bo|28 AWEY AANEHAR F2BFF
o2 Add 9¢ Follx] oA Hand Diagramol A
o]ao] HAF o] 88.9%2] WNEE B} £IBE
Z7o] ohJHA] Hand Diagram’y} o]4t4A7do] gld 7
2= 1658 Fo)X 139£02 84.2%9] Bo|EE BY
t}. 3] Hand Diagram®] o] A A (classic)?] 7
S 128 & Selel RS FEOE Ao} 41.6%
9 & Fd5E&S BAh

Tinel's signe] BI7tE, So|2E AvRd AZAE
Az FRRETO AV & FolA sEelA
Tinel's signox] o]4}e] BAo] 55.6%2] UAEE
2ot F2EEFFo] ol WA Tinel's sign® #&
7] B A 1478 T 107422 72.8%9]
So|=E Bl

Phalen’s sign®] 97 %, Bo|e2 AuHd AZAA
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AR FEREITOR AT 78 FoA 189
A} Phalen’s signollA] o]/go] &&= 14.3%9] W3t
T2 Bt} $2B5FF0] oRHA] Phalen’s sign
T BEHA GUF A 129& FolA 11402
88.4%2] Eo|w& B}

Table 5. Diagnostic values of the clinical findings in
CTS comparison to NCV finding(hand)

Sensitivity Specificity
Hand Diagram 8/9(88.9%) 139/165(84.2%)
Tinel's sign 5/9(55.6%) 107/147(72.8%)
Phalen's sign 1/7(14.3%) 114/129(88.4%)

9] 9 Aol ABAZHAAN FEBRFFTo] I
£ A02 3Hg 9& Foll TEoM FFAAEY RE
7zke) QA 7F HENA KT F7lEe] 77.8%9] RzH
TE B3, FEBSTTO] fle 1324 F 924904

£ HEZ2079 gX)¢} A}ol7} §lo] 69.7%2] FoleE
o} 5 Wl o g P S o, 42l BF -
A7 Aolo] dx|zlole] MZEE 28.6%, Sol%
1.5%%] a1, 82l M9] A5 - 2EFAA Atele] 93]
= YA 57.1%, Eo|% 65.9%%T). 88 E<t 9
HAE Foln oAl 8 3 24T F5 -2 SR
o] dz] zlole FEHRFFTLLE T 5 F(RE
ZEAPNA SR = Rt 5BM HFAA
o] A7} HZA7 s F7kE]o] Qo WHEr
100%%1 Eo]Ex 76.1%0]9]t}.
(2) Alzbol| wtE FF217 A 9] 21 g7 Gzt

-

WAL H7hoz U F Aol Ak F3A
73 A A5AZ G S SRS
wj Ak mHE B3R A QA Frhe B
A gskn 4 2USFEE dSeher £g0 97 £

kit

Table 6. The diagnostic Values of vibration threshold

test between median and ulnar nerve
measured at the same time
Sensitivity  Specificity

Median - Ulnar at 0 min  7/9(77.8%) 92/132(69.7%)
Median — Ulnar at 4 min  2/7(28.6%) 93/130(71.5%)
Median — Ulnar at 8 min  4/7(57.1%) 85/129(65.9%)
Median — Ulnar at recheck 5/5(100%) 86/113(76.1%)

Iv. o &

FIREZTTEL FH-Z(bony capus) FAE HF
2ol ejal AARARA = F2 Fog Il F
A 227 (flexor tendon)@} AFA17 0] ALp7l=d], ©]
BololM FFAAe] £E W sk 22AAEE
oz dA dx /P E3 AW S skl
o] t}(Sievens, 1987).

AR dURIFE giteg 3 AT
WEol thigk Fle) Hae gl AZAAE old) o)
A7t =BT dA7] g8 s asge o
ATFE o2 AgE FEES 759 Minnesota T
Rochester A3kl 196135 1965d71x|e] FHES
100,000 3 88, 1976 2E] 1980:744] 100,000 2
12570rta Hustn glem 7PE dAEe] w
45~54412] AR 2ol = 10000087 42982} &
HWE-S Holtka 3% th(Stevens &,1988). CDC(Center
for Disease Control, 1989))] ¢J3Pd F2#ZF7el &
HEL 10000087 S1Ho2 Basta 9ot A7)
ute} ekzte] Aol glout Phalen 5-(1970)0 oVaha

o Jo
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F2 FdcAollA] s ddE AvE o 40~
604 Atel7} HA) A e) 58%F A Finle 1:3
=R Azt E3lttn k. 5 R FFEE FFA
73 Aujiele] o3z, 4, AEE 1 FAS
(abductor pollicis brevis)e} eksie} 50| A2 F U
o] $44E& ol 53] oMl oEkE 1 Fde] Alal
29 Yol &g A8 wx B350 A1 oS AR
W E2.0 3A] x|&HrHDawson 5, 1990).

379 Age] AA Aoz UF, AT,
Az F%, S99 F 24 ol o, AilFe
A, dx, TdF, FoE~BdY, BF,
FIEY, 94, ALSEE, FRES, Aol A
4908 & F g AT Brhe)LA 5,1992).

A ARE me} =T JorK(Nathan F,
1992) -2 @537 T4 F A&l A9H
Q1 g9of sl wAgicia slo] APH gglo] FL
3 ubgglololeln &3 (Birkbecks} Beer, 1975 ;
Tountas 5 , 1983), CDC(Center for Disease Control ,
1989y 2|3l AR 47%1A] A d3 d3o]
doia gt £ AT F2usEre] 24l 7t
22 FAGEE AA QTN ILLE sigeR
AFodT A o Adsida & + a2
BEFTe] Tl G oA 2% Jhed AdAY

A At dF, 4, AARE, AF, A F
off o} A7 F 2719 #be)7} glo) F 7 Alo]9)
FEAFFTY FHE o YridE Aol A
TR FEE 899 gty & F gl 7H el
o7l £ Bo| 271 Q8 Tl g AAE =
AR FERA R Ao o] vlwA v&g AAA o
A 2 AgzA) A3 Qlo] ol FE= §¥Hs| o
£ Ao] gitta AZAr.

FLFITE TN F de F VR F8T
Yol F/e AA, &, &5, 1] iR ARgn
g7 glo] ol7ke AR ke AN, X, £ 0%
3l AF5TTE AHRete Agelg} ftk(Cannon 5,
1981). Silverstein BA (1986} &34 234448

(cumulative traumatic disorder)e] ZA1-g 2to] 34

{o oy f
£ oo e By

o we} vhe o Rlee] WHE-E 9dhe 9 ANE
9] WHE2 gahe Yol vjg) S.5ue) mAE Aeth
I Ped & AT FRToR A% A, 2
7\del 25ete 2eAe aMlEe] WES 8she &
AL Fllok e o FAd sid F2RTFI
WEAYo] £ Ao FAY 4 gled) ¥ A7
3, Z2 A BERLEY FIRTIFE B 2

9] g g3k A}l o3t 2 RFIFT YA
Ao} v)=g 2AE 2.

o] fAQle] ol WAYG £ BFF g
T ol Ffollxe BEs] A7HA ¥t A7
2 el AR AT FA ] LA FI VT
T g A o|Uzl F(1992)0] B A £
FAo) 2Fshs T2al 498 gidez g olF
93 (21.4%)01 AAAEHZAME F2AFTFTLE 3
o3t Azt Aol (1994 AR 22AE e
2 3 AFE ol F2HEAZITEA} 457 And
A AAE BT o5 F 223 (55.6%)°] THE Y
$o] dristA &5 Bo] & AP FAksta U
3L 8l Aol FEETFT W A¥8avt 9o
3 & A7 ARelth FF vl E Ajlel
nx3te}l TA| A3tz & el FEAL 2 F
Aol st dATe 22 A us AgE &
Aol ZeA Ha 3 A AE S EHeR
FRA oz Aol 9 AxzZAR, 59
FTAZFa 03 ¥ AA FHE AR A
ztgjo] ofofl thgt A4 <] Fdirt 27

ojZojx] AlgE A7 wa2d AAYAL T
TE AN AF, 3 dEEEA 224 AL =
AW Falck 5, 1983), 71¥4Y TEAHMasear 5,
1986), ZIAIZPEMZEAL, JFAIRYZZAHgament
worker), 5% oM TUetm  @THFacke}  Amio,
1993; Morgolis¢} Kraus, 1987). o1& AT 22AEl
Ao} F2BS5FF] FHE UiF AT ARl wet
Tk, ARR|E 5t A3 Al oJslH APAle| u}
g A4 daEdA 2248 F oF 12%Morgenstem 5,
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1991pA] 62.5%Margolis} Kraus, 1987y47] 42053
o] JAtSAtol sl Ao B dla ok AAAEAH
ARE o] 83l Xkl 2 HSFTe] FHES AEET
& A3k 22412 20%(Koskimies 5, 1990), 2AtellA
5.5%(Lederman, 1993) X ZJAALIIA 6.4%(Macdonald 5,
1988)2 A BAIE o] 8ol FTHTFT P
2 e FHERTR: ol 9% 2 48 Ukl
T vlwg o) ERIFToA Bt 28 FHES B
vl Fc}. Punnett(1985) 5-& oA SFA|RPZEX
o g F2HSTT 2 A As e
o EzFolN RS Fo] Bol FAFHA 277
7] 7l mE FEAETTe] e BdEA 4%t
o el ol 2= AEEI(suvivor effectyt 7] W
Rolgln sl &, 2l o8l X529 B2
A% T2AR} F2 olefd Tl o AL WA
F AE 71ES e X3 224 1 A4S 2
7] wjZel 2F7I3 oMl wWE 2BS5FTY] F
7Py A oketin gk £ M= 27013t
o] Z7lol we FEaSEre] FHE S ddEX
SkET ol Pumnett(1985)] AF3H 2 o] EFA}
283 Avlr} opds} Azt

FEAEZTY AhPEo R E P o] &5
42U ooy Shtslo] MAste SR
Tinel's sign, Phalen’s sign, ¥4 29| &% o] &3
ddH oz ARE 5 glont olF 449 WiE, &
olee AVl wa} thekatn v Bold W& ol2it
A7) AEAAEA gt A3gA o] diside o}
2 Ago] Fyso] JA L} A F7RA ATl
A 5, 1992; Gellman 5, 1986; Golding 5, 1986;
Seror 5, 1987)0l| 4] Tinel's sign?} Phalen’s sign2] ¥
BEE 25%904 T5%EER FEA Un Solee
0%+ 90%78 o]} ofe] dtol wat 1 Axr} 2}
o7 WTh 289157 2HASE oluh WY A
AF=o] SIS A F 15% ©lStellA et
€ Ao dAA 1 o] olfe FEUEFFL0| +F
AR BT 170l BiA 3 F7) Wi T4
9] Zuldle +FAAEY ool TAA 7] gES

N 4T eo

=

).
)

2 A otk B Aol RS TTe] A
©go] H& &4, Z3(HD, Tinels sign, Phalen’s
sign)= Phalen’s sign?+2 A Qslns Z2FdA 45
3] ol FEASFTo] Z2FA HIEZ T B3|
oH| A Bol EZAE Rojete A& dF3 sjEt.

AAe] AFFE AeE ABASHAE A%
o] oh g} &l Tl e dE YR ARNE
HAARE AR Mg o] AR ABHAEZAA F2
#5F o2 U4 A& 7|F2E HDY WWiE, &
o|=E AWBLE w U 88.9%, Eolk 84.2%=F
HDA 729 o] 3-& 348k 2S 2 wesid 2
#AZZ 7L Agshet 2 =858 42 5 UM &
2% HDE A3 8 o A2 & e Al 22450
duh} AAsA 2719 $42 2l BAE & =
Wt 283 B Ao & ztel o] = o
F 43l 228 HDe| 779 o423 FASHA
odsta AGAP L B3l oA BolRgE 9 o]F FA
3 dlgo] SIiTh. ] o] f= BETHA] ot Ardid
To] F2 o] B Fdogolola FAES BE3)
olalakx] £3 Ax 283X wsh} AzpE). mEpd
AFU3Ee A et ARARe 2 AT 39S
0 o] HAGIFE ¢ Qlo] AFAHZALE Bol &
uksle= Ao) wizA] g gsicka Azbgt.

B AFo)|A] Tinel's sign®] AL, BolEE 7]&9]

2 A7} Arid olE Holx) sttt x| 7
Z9o] Aol gl ¥ dFollA] Phalen's signo] &
23} H1Z2F Alo]e] $2RFIA RS d353e
d feluisiAl &gt olfe AA, B AN
Phalen's sign®] 917127} 14.3%40) <t |0, Ex), &
FodTe A A dECE 4Z4E. @1 B
Qo)A Phalen's signe] Y1=7} t}& A7 He} ¥
ke olf= BEskA] gt 1 olfEA A & &
9l= AE-L Phalen’s signol] FHA2E A7} F84
o8 F4dhes A o&sln o]lE AYshe AE AT
BE ARt F32Q) wdde] oA m Y7
E Ao o2 AFE 1} Phalen's sign] 9k T
A710] o 9FsA] skt Azt
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NIOSHOA &= AN sodsdas 9
e 718% HElEl NIOSH 235339 2
7}5=(case definition of carpal tunnel syndrome)l] Tj
Tetzer(1991)2] A7) S)5ba AARAEAAY F2US
Frog FE A8 V1R AAATAHAL flo]
735733} 013 27vke TRl g F2us
Age] AT E 067, Hol2t 058, FASH
074213 siglet. webd dA71A] ¢e 7P 24
e ABAEHAE Atk Aog dRlET} 80~
90%, Eo] %7} 90%(Stevens, 1987; Grundberg, 1983) &
SOl 0|2 Asskele Alzlo] Bol Helw H
Ao} SUEE gk} o) EAHS sl 9l
HhH 0 2= thermography(Herrick 5, 1987), AE742}
G2 AAHLundborg 5, 1986; Jetzer, 1991; Grant 5,
1992), Semmes-Weinstein monofilament testing(Gellman
5 1986) 50| 31ou o|F HA) o} =te] glu W
T} Bolzof glo] AARAEHAIEG Hojx de] &
oA} &t glet. ‘

2 A7 $2UEFT gae APAEAN
£ 7lEez et o] Arke AR o2 97
A Vg BER JdH =EEA AFHI ot
(Dawson %, 1990 ; Katz 5, 1991; Gerr &, 1995). 3}
AT BRGNP FEESETS Adsked W
2%, BolE7h 10097} oz ARAEAAE 4
B35S AP sl BE A AE,
SolEg A3 1 o] AAk) U, SolEk 7|
Fo she AFUEAA Al ) go] AA|2
ot @A U 7hsAo]l EAET ¥ E F2RFIFT
o e AAazol glont ARAEAIA o)4
o gl ASE 9T o Aol £24e Y42

AdE sele T APsle] T4 FoE o

0% EIRN VRS

i o =2

SN

ASE 42B2FFoE A9 4 U7 0|2 o83}
W ABAEANDE F1FE B $IREFLE
S2Y wel BAH7NE B 5 ot B AT
HE 468748 oR ¢ o] ohBz o] 7IF
[e)

& A8 47} Gl E B QToNE BE AT
BTelA AR AsAE g} o= 2

AskA g Aol Lutdoltt. a8 n FEBFF o]
22 @ W NIOSH/1ZdN 3eld A 285
FTO B B Hap FRABFTL ME S
S FHH, ABAY & D 4R 4] glelof 3t
22 & Adie <o 794, ABHd ol
Ze 2ok So 34l gl 22Ae Atde
FRRFFT| firkx AZekn & F4o] Qe 2
2Ae go ARAEINE e B2

FFolghn ds|de mdo] ok =3 AWz e
2 ABATHANE vdo] ¥R, Rt AAE
e ngo] wlzu g AR P & geld, 2

ost 5o FA, HEAR) AFFdol fle A5 A

o}zl 5(1992) 2}5IH hand diagram2- ©}-8-3}
S EE7T 93%9) o] 8t} dle] B AF-olA o
330 A ZEARS U2 ARAHEAAE o
tete A4 drddee FER5FTY NEE 9
St 588 2471 sivkz JzdEn
Borg$} Lindblom(1986)) 2l3tA 2g7zte] o
£ HE AN AAled 50%8 =M Tt o] 44z
o] glon} 2AH S Fzte 2 PR e HF4
oo ASAUARA I dAE 1687}
| 333P, Alto] Aol wlet FI2HFTFTo] U
TollA BN AujE9l o] gz 4A e v
A 7 I Bl 3’ BT A5
dx)9] Frlke #EFA ol 4FPE Aoz
£ Aol T3S 43 AEL A F
A4 94X g e F2ASETS Jds
=0 8P 7kx)7) Quiw skt A2 Gerr &
1995y £52 108 Bt Fztoz 7RIV A%
27} REAAT ABAANN AEAAe] AN

P

=

N, oY

e

o 44 0

BEHT Yol YowA ABAEHAM
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[\S]

T), 9T S ABARAAE FE3d 2@
) — 22 Uried Al 2339 1537 B7g]
£ Hag o ouigle Aelrt ARG Bt &,
g BolkollX &85 Aoz 108 5<¢ 31
det Azt Axle] BREE £ES 37
3 A2 919 Ayl 2k .
T A= BY Ak 233 A=A} H=
Aole] G)s] o]} ] lulzt AIch. 5
Borg$} Lindblom(1986)2] <A-ollA] Phalen's

ool £8¢ Aoz 72 JeholA B
5 ABA7e] AEANE 168714 2Fa
e FFAA olol e S BF
27t F7rdTa sHov & dyede o
< & 97 %ok ole B dydAE 8
AR 2gsel AEPAY AHABIE KA
e Be ARINE Fegol ok SR AR
AN FHe Aol EBAe FAE Packn AP
Wl 25 53 JHE 10 £2 L2838k A2 o
2 Aol A ojeie Aoz AT B 4T
A & 5 U ke Ro] 0RellM A7 H2UT
o] A2 A& vlaste Ax A9 WAE,
Bolert 55 ¢ 7 vk wepd AFH 943
ke AA3] ALEEOITH AEHAEA R-85H
AHEE01E = 3lE Aot

(98]

o o
o

°}L r.R _l[}l« A

1°

)
=

> o &
> 5
ox mlo

/\o]

o
18 ob‘.‘r"

(o)

©
=y

.
Y

P

<
/1]

2 o Rl
e @ 2Eegel 4y TAs
go ool AQHAA 210 Slof BASHe $2
2320 UES 2L S2BSFae AT
o] F of FAES NPT, ST @
3ol ol PAES] £-84¢ AvynA sk,
AFPRL ANY 2IAE £ abg oo
) %iv_j 399, 8| E2F 48HeZ VWE E AER
A, AREA, A3 AAES AR D §FE4A
= 01%6'}04 HFARRAAsh HBUHRI D57
7} 978 0%, 42, 8%, ThA) ASF e}

1 F233 HERF Alol9] F2AZITTY 34,
TFE Plastd Z2A v]ZZFHr} Hand
diagram, Tinel's sign, NIOSH A®7| & 5 28335
2} 92335/l HuiiAl A VieRdth(p <0.05).

2 ABAERANR F2EFFT0] 19 e F
BT 39% F 5H(TE), HIEET 489 F 1HEE)
2 Zrgelx WEzzud uish] $oUEET
o] 7] B0l (p<0.05) FTUBFFZo] HH
Txo] BAste Ao 8 FA U

Z27ox0) FTRFETY FHES 128%2 o
sl oA} 8 Enck 2ol =3tk

3. ABAEAANE 7)F 22 315 0] Hand Diagram,
Tinel's sign, Phalen’s sign®] WL, Solxd AHr

H Hand Diagram< W7% 88.9%, Eo| % 84.2%°] 3
Tinel's sign& 7%, 55.6% Eo|% 72.8%, Phalen's
signe Y17+% 14.3%, Eo|x 88.4%%Z Hand Diagram
o] d454E ol &3l FEESFTES Ied i A
WANE A H8E S ok

4. ABATANE 71E 02 sl e I
AR, Solwg ARy e AR 53T 3
A% HENAY A7 gA Aol e 2BFF
E

F

e

Al

1

F-LIO{NAO_

2 Ak B0l B ¢ ¢ ok 22 7
F47 AAA Azkel] me A5zt AR Wshe

A5 F2g Ausren 5o 97 L3kt

GF AP A1) DTS} SolEE o)

1 98l B0 A5l AAWE WA 358

& Qe 7179 Ahgo] Basitha sk

¥
r

ook

N

)

g

&

Ho

o
o
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