o] & 2
Qs AR es o)A w sty
o g &

Thoracic Outlet Syndrome: The efficacy of conservative

physical therapy
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<Abstracts>

The term of TOS(thoracic outlet syndrome) is used to describe patients with compressed
subclavian artery, subclavian vein, and the brachial plexus in the region of the thoracic outlet. The
objective of this study was to evaluate a conservative physical therapy that aims to restore
normal function to the upper aperture in patients with TOS. The efficacy of this study which is
conservative physical therapy, was assessed by pain, grip power, pinch grip, and satisfaction level

of patients.
The results were as follow;

1. Pain(VAS) was statistically significant with Group 1 and Group 2(FP<0.05), and Group 2 was
more statistically significant than Group 1(P<0.05).

2. Spherical grip was statistically significant with Group 1 and Group 2(P<0.05), and Group 2 was
more statistically significant than Group 1(P<0.05).

3. Pinch grip was statistically significant with group 1 and Group 2(P<0.05), and Group 2 was
more statistical significance than Group 1(P<0.05).

4. Satisfaction level was statistically significant with group 1 and Group 2(P<0.05), and Group 2

was more statistically significant than Group 1(£<0.05).
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£ F+ & 3% 7 (thoracic out]et syndrome, TOS)olgt= gol& FIZ&F 994 A
2173 ZF(brachial plexus)olyt £2 &3} & - 4 W (subclavian artery and Veln) o] <tut
ol NI wHFE FHE *.:2”30}7] A8 b &3 AMEstE &olZA(Novak &
Mackinnon, 1996), 53 429l 7]AF Alolo A A Aot HAFxESL 83 ek %
Hete 2 kA AR ARste FA-AA e ool th(Peet et al, 1956).

A A Zk Z(anterior scalenus), FAFZ T (middle scalenus), 28] 1WH &
Ao} Zc}(Atasoy, 1996). ol4re] FREME olvgt ¥, 4~ FT+ omohyoid T
5, 283 AF 1d &7 dyEHA ol veRAde) FFE
(Mackinon, 1992). o]4 3 #& FATZREFN dHFH9 FRE
B (gate)o] MA@ (bundle)s ¢t 5 e o7 sk
= 409 #EolE #F2 A AA, AALTZ 47 (Anterior Scalenic Triangle, Gate 1), ¥
WA, FAZE AZ(Posterior  Scalenic Triangle Gate 2), A €A, S=HF7¢
(Costoclavicular Space, Gate 3), Z&]x U] WA 3IFHNFZ FHCoracothoracopectoral
Space, Gate 4)(Brismee et al., 2004)°]ch. o] 4709 #ENA A7F A thto] ubs &
A HE AgalFFe] duHn 71735 Hol FAHeR FHETIET THE UE
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A @ HMackinon, 1992). 1 9~] 2 A<Q(predisposing)& Aol A$ 7tEariel &
7hek FA e A AxsiA wgd 28] o] HHY, vwe g g4 BRelA T

Ak Atasoy, 1996; Leffert, 1992)
FEETEETA O Ao BYy,

AA Hed B F2 ARGz gty 0 FIHAII L FAAT)E G Eo

ERG AU AP 3¥H A4S 54384 H(Brismee et al, 2004), olAH %

AZ5E FEIA He FHHY AREE olyg (B A o o)FoR & o]gA HA

o] F7tso] &x& Ul %1‘3}.

3
= %O]‘:}(Atasoy, 1996,
Plewa & Delinger, 1998).
FRETZI ARE0] ThdE F T4 AZASHparesthesia) A A (numbness), L
53 % Z(burning)¥} tEo] F7Z(interosseous)® 7t ofulel A G Z(thenar
muscle)# 4 A FZ(hypothenar muscle)®] <3tg Z¥sl7]% drH(Winkle et al, 1997).
olg g FHL AFAAT 2 FNHo] FriHoR AWEHIIE AT F2 HFAAHANA
3] AFstA Boh(Leffert, 1992; Anto & Aradhya, 1996). 3+ o132+ (Kenny et
al., 1993; Sanders et al, 1979), A A& (palpitation)=} ¥l = (tarchycardia)(Gockel et al.,
1995; Kaymak et al, 2004; Yoshikawa, 1998) §°] @A x =8, 2 ol & 4% ZF(cardiac
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plexus)S FAstE A7 A(stellate ganglion)o]y} & F321 7 (postganglionic) 2]
QA W 7E A 73 A -(efferent sympathetic fiber)7t AALZA 28 $3317] W&o AALLZ
o] vlgiut A 2 (tightness)e] A& o2 Fdste wAAEE ¥ 1A @), 22 A9l
ARl A=Fe & Wul(sinus tachycardia) @ oF71A A Adteg Z7MA1714 H9, g2 9
Zol sl Adoel AFEHE Ao Q-TxZ0l AojAa, FAwo] wAs=
AAFe 2252 F7MA717] Wiold(Kaymak et al, 2004, Kralios &
Yanowitz et al., 1966). =L o= A& 54 H3(vasomotor change), N E%F TF TFT
(complex regional pain syndrome), Raynaud @4, Raynaud ¥ %ol ¥73% o (Atasoy,
1996).
FHEFFT A A8HA HIo dodME BE AvAEC] e ALY
AtdlE A2 531 Y=l (Ambrad-Chalela et al., 2004; DiFiore et al., 2002, Kaymak et
al., 2004; Maxey et al., 2003; Schneider et al., 2004), ol&{ gt <2l HZu2ald s
olol & A7l PE ATFAE TF drl Lawton(1991)2 E X &AL ofet oARgl o
E BE3s $£¢ £ A 24dE By ZE At 9 40%0] o] 9l 0. (Lepantalo et
al, 1989; Lindgren et al, 1989; Martin, 1993), o}F & &8l F~<%olgl X gn FA ol
AarE A= 28%0 = W XA ZaH, %%L 20% AEE v FFstn Yot =g
B AdT7AELS FHETITET B4 & ofF vehve Tl AAsy] Wi
2 HEFHQ ool 89 utidtow AvHEm Qotn &2 Qo (Cherington,
1986; Cuypers, 1995; Fechter & Kuschner, 1993; Lawton, 1991; Lindgren, 1993; Melliere
et al., 1991).

HEAQ] e 2845 FFsle A7AES] e Ao dig 28435
(Britt, 1967, Crawford, 1980; Karas, 1990; Lederman, 1987, Lindgren, 1997; Peet et al.
1956), AAA %(Kelly, 1979; Lindgren, 1997; Peet et al., 1956; Porter et al., 1982
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Roos, 1971), EAHAE (osteopathlc manipulative treatments) % 1¥ 59 71525
(Dobrusin, 1989) §°] ##&78 WIEL2ZA F4E TAANZE & dokx F3stn ok

FEETFTF T Eﬂd AAAR A A g B R dEo] AAEH AT A
Atel 840 da B2 =o] A7Hn Yo, dAAAE FFETTETE FESHA

AguE & U= O}L}J A =3 glth(Atasoy, 1996; Novak & Mackinnon, 1996;
Pollak, 1986; Stallworth & Horne, 1984). ol & Eo] AdsondAIE ¥ =A% Adson? A ¥

< 5olido) = 71Wel obdul(nonspecific), 2 olFE FHEFITEES HolA e @

o) oF SO%HEME LFFA] WMulo] FadAY 2MHE FAS Hol7] yEolr
(Ombregt et al,, 1995, Plewa & Delinger, 1998). T3 Roos #HAMH 2 =¥ 5§ 7 (carpal

tunnel syndrome)® FHEFESF LS FASE b= EF S Ombregt et al., 1995).
kA o] AFAE o) e MIPAFAES] ATE HHOR 9 APFE AA

gol glold AdsondAH 3 RoosAALE dlASt R BA7 Baeti FRAe Wy o
of of AFAol olg FHET) AHA YA sl G APUEOR HolHE
53 A% A% afds s8A bk AolHE $3L 522 Y FRETERT
FYo A%l HYTOE AAHAOM, Ao U AFLF/N Y0l FFETEE
T BAY FAAAA B QA ARSI, SN 4AHY AR o))
i
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HOMER IONAFe] 34174 A7) &=7](transcutaneous electrical nerve stimulation,
TENS)E o] &3t w2 %& e &4 dF(active electrode)> ¥ZE AU S ¥
H3t R, v&3 AT (dispersive electrode)> A FFoll F&Aetdon, AFulxE 50Hz, A

ARE B} §FE =4 T AR Sgov, P o BmAE HEshach

AESSR

Metter Electronics Corp.(USA)e] Z&H7|FTE o]&3te] & AAfA A ZE 9
Tzte] A Aol F Mk Fu5E A en, A8 FEE 15W/aig 83t x, AsAZ
& A4 39 (continues) S 383 AAsHS

o} A

N

-

Fefol M w22 (poly glove)S 7%l
dalA &2t B =714 ¥e A
TE AEFAT 2 AL AFeE

E
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Fig. 1. Fig. 2. Fig. 3.



Fig. 4. Fig. 5. Fig. 6.

Fig. 1. Azt

Fig. 2. &

Fig. 3. 4 Z(upper trapezius) A3 $-%

Fig. 4. AALZL 2 (anterior scalenus) S A %8¢ %

Fig. 5. $A4 2 534 3
k-

TEHEES
Fig. 6. AL 5384 585 (Lindgren(1997).

scalenus) A%

posterior neck muscles) @ A#AAZ AFA*F
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ANZstE AL Adsided, 5359 HAnAE 10, LAE 022 o] 1079 F
% A= kP, g A, 13], 28], 33, 48], a2z 53]

214
5 = a3 o e 2
% 63 ¢ TTHE /FE VIESA

PTT

A

2373 7] (spherical grip power)

A71&A e oH A (Dynamometer) & ©)-238t5 o1, oAle) grol A4S VE AE F
o FEloA A BS SHFE AHEZ 4 2229 A I FYPeA A oH,
% 33 &4 ¥ Huge 712s9d A48 A7 A, 13), 28], 33, 43}, 2 53] A=

3
¥ % 63 B¢ H¥3 #7818 shavk

[«

Fig. 7. Dynamometer used to spherical grip power



3)# 7] (Pinch grip)
ANEAL & A7 243 7R 4 A (Dynamometer) & o]-&38td 0w, oAt
ol HeE 0= AR FHT AHdA A & &elE dHE & 2a2e ZA
of J& FAA HPed, F 38 4 F AwHE 7IFHAG FFL A8 4, 19, 2
3], 33], 43}, 22}3 53] A7 F F 63 FX FEFI FFE 715}

Fig. 8. Dynamometer used to pinch grip power

NAGZDEE

AswFE FAHL XNs5dxd dis) A3 JAFE Z(visible analogue scale, VAS)E
o] g3t AR stolw Y AAste WS Mdsgon AsvFEe HnAE 10, 7
2 E 022 dto] 10789 Fzbo] FAIE Fol9ol HH AMASEFE A, A= A, 13,

23, 33, 48], 173 53 Aw T F 63 FU¢ ARUVEE F/R-E 7 %3}9114.
3. 584

SPSS 10.0 for Window& |83t 7z o3te] §9Ae #AsH7] sty dgu x4t

Y (one~-way ANOVA)S AAEg o, AFFE0E FoFFL dolrr] 93] Scheffed]

ARG E AAE T 2593 H $52 e FoAe AASY] sty EHER -7
©.

ANsG o, F95F a<005% st

—_



m. d+4

L AFdgae] AwgA 54

AR 608 T 2SATAHITDL F 20W o2 A TH(35%), A 138(65%)
oA, EFTL FA 7TH(35%), A 13 (65%)°1Q 3L, hRTL A 98 (45%), oA 11
B (05%)01A . ZFubate] vhol diE 2001 61 (30%), 30Ul 7H(35%), 409 48 (20%), =
2la 50t 37 (15%)0l L, &F a2 10t 27 (10%), 200 74 (35%), 30t 49 (20%), 40t)
5W(25%), 1 i 50 2% (10%)olAem, a2 109 278(10%), 200 49 (2%), 30 6
8(30%), 40t 58(25%), L& i 50u] 3HW(15%)elth. St e] AHE Y= 4
(20%), 9% 8% (40%), 4= 8P 0% 1IN, T+FTLLE LEE 45 (20%), 9% 117 (55%0,
FZ 5B(25%)e1NeH, HETS LEH 43(20%), 2F 117(55%), ¥Z 53 (25%)°]

ok ol & kol Wi dLuMABIEM AT 2 FoA T Zol7t AATHp>0.05).

_1_1__——|

Table 1. Demographic data for the experimental groups and control group

Group 1 Group 2 Control
Gender Male 7(35%) 7(35%) 9(45%)
Female 13(65%) 13(65%) 11(55%)
10th 2(10%) 2(10%)
20th 6(30%) 7(35%) 4(2%)
Age 30th 7(35%) 4(20%) 6(30%)
40th 4(20%) 5(25%) 5(25%)
50th 3(15%) 2(10%) 3(15%)
Right 4(20%) 4(20%) 4(20%)
Affected Side  Left 3(40%) 11(55%) 11(55%)
Both 3(40%) 5(25%) 5(25%)

Ag3leel e TFRAFT WIE AR st AL EAREAS HA%
Z2LH05EETDY XEA 7y 2FAAE 4952099, 13X

$F 3.10+045, 33X &% 3.00£056, 43]AEF 270+0.66, 533

) ] FolaA 2AasAHp<0.05). wakd Z gt

TS HAS] A8t Scheffe AFFHA LS AAF Ax 4 AHd) nls) 13, 23], 33,

85 5o FAdA AR THp<0.05)(Table 2).

TET(EE T2 F—L 4 ﬁh} FFHEAE 4904107, 1812 5F 3.60+0.50, 23] A &

. A 5T 2254064, 53 A5 F 06437602 A 235
of we 5FL e a};n iz‘s}wv}(moo&s) maka 2 s G S AAsE)
A38ked Scheffe AFFAA S AAe A7 Ao nl&l 13], 23 F, 33], 48], 222 53 X

230 $95tA 7235 YtHp<0.05)(Table 2).

dzee NEd HEd EFFHAE 4108079, 13A5F 395:0.83, 23X aF:

355+0.99, 38X & F 3.70+0.98, 43X 7 F 3652003, 5 ABF 376£091% X &3 Fl ul
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(p<0.05)(Fig. 9).

283

A p>0.05)(Table 2).
44 AAHE sl SHEE t-testE HAAIS &
1 )
AR

23], 3%, 43, agx 53 AT

Table 2. Comparison of VAS during treatment periods

Group 1 Group 2 Control
Mean SD Mean SD Mean SD
Pre 4.95 0.99 4.90 1.07 4.10 0.79
1st 3.65 0.58%x 3.60 0.50%= 3.95 0.83
2nd 3.10 0.45%* 2.75 0.44*x 3.55 0.99
3rd 3.00 0.56%* 2.65 0.49%% 3.70 0.98
4th 2.70 0.66%% 2.25 0.64 % 3.65 0.93
5th 2.65 0.67** 2.10 0.64x*%* 3.76 0.91
* p<0.05
*xp<0.01
6 —
5 -
4T
—e— Group1
3 r —a— Group?2
* * —a— Control
>0
v
O L | S \ §

Fig. 9. Post-hoc comparison of VAS between group 1 and group 2

Pre

Aft. 1st

Aft. 2nd  Aft. 3rd  Aft. 4th  Aft. 5th




3. A58 mZ 7| (spherical grip)9] W3}

A g 3ol o2 ?&7194 Hals AAsy] HAste] dYuXEAEA S AAS Ans
thed 2o 29I Hagd dEd FFEAAE 13101217, 13A8F
1325223, 23|82 % 408+247 38 A8 % 1453+2.36, 48X 55 14.88+2.00, 53] A& F
1492+1.892 A 2350 wet " FoskA F7tet Qi tHp<0.05). wEk 4 Az Frhd
FAE HdAS 7] A8t Scheffe AAFHAA S AAG 23 Ao w8 53X =5 F

ol 5t Al Z 718 R tH(p<0.05)(Table 3).

SETAEF T Aad Ay FFEAxE 1240£3.10, 18X 2 F 12.9522.70, 23] #)
B 13924270, 33 A 8% 14852252, 43X w5 1655+2.67, 53] X 5 1655+2.192 A&
Fo] wal ¥ fostA F718YHp<0.05). wEtA AaFEE FoAS AAs
Asted Scheffe AFFEAAS AAEG A (3 A HlF) 48X 559 53 A8 F ) 9314
Z 743 4 vHp<0.05)(Table 3).

gz AaEd AFy EFARE 1438:1.01, 1385F 14.18+1.14, 283X 5%
1455+1.32, 33X & F 14.50+1.28, 431X 2% 14.60+1.10, 53 X 8% 14.40+1.2322 2 H3
Fof) uhel ofAWse {FofstA FUrh(p>0.05)(Table 3).

gt 25T d EFLNY FA4 RS s SHIEE t-testE AT A
431N 259 S AEF gt Ml FZol FAsA FIHEAHp<0.05)(Fig.
10).

e

Table 3. Comparison of spherical grip power during treatment periods

Group 1 Group 2 Control

Mean SD Mean SD Mean SD

Pre 13.10 2.17 12.40 3.10 14.38 1.01

1st 13.25 2.23 12.95 2.70 14.18 1.14

2nd 14.08 2.47 13.92 2.70 14.55 1.32

3rd 14.53 2.36 14.85 2.52 14.50 1.28

4th 14.88 2.00 16.55 2.67%* 14.60 1.10

5th 14.92 1.89% 16.55 2.19%x 14.40 1.23
* p<0.05
=x p<0.01
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14 + —— Groupt
—a— Group2

—a— Control

12

1 O b l | [ t i

Pre Aft. 1st  Aft. 2nd  Aft. 3rd  Aft. 4th  Aft. 5th

Fig. 10. Post-hoc comparison of grip power between group 1 and group 2
4. A3 mE 7] (pinch grip)® W3}

€ A 7l(pinch grip)¥] W35 HAF7] 95t LX) EAEA S A4
& Zd3e e 2o 259 I§EE DY XNED HFy EEHEAE 14154272, 13
A 8% 15204255, 23 A 5§ 1555+2.44, 33 A 8T 1625+2.84, 43 A 5 F 16.60+291, 53]
A 8E 16702988 X HEZ o) ue WA 2P 525 A 27 A Hp<0.05). wakA X
BT HdA8ES HAAE7] 918t Scheffe AFFAA L AAG A3} X8l v 2F3
3%, 843 F, 283 AE53F F5HA F 7 H(p<0.05)(Table 4).
FET(EAET2Y Asd Hoad EFHAE 1355+2.89, 181X EF 15.70+3.34, 23] %)
5 1645£343, 33 A& F 1805371, 43 AR % 1865+3.45, 531X B F 18.80+3430.2 X
2350 Bt Fo8A TR THP<0.05). wWEkA AgFEE FAA4S HAs et
o Scheffe AlFHA & A ZAa Aol vl 338 F, 43 % 18]35 53] F0] 2544
% 7}sF vH(p<0.05)(Table 4).
dxde N85d HAod FFAAE 1680:248, 13X 2F 16154278, 23X 8%
16.35+3.00, 38} X2 % 16.70x2.94, 43 A8 3F 16204387, 53| X B F 16.70:2.872 X &35
o) whel feola Wast A tHp>0.05)(Table 4).
watd 203y $ET7re S ARLe 943}0:1 SHEE t-test® AT AT
48| 2z 59} 53 A g Foll ZgTarel HlE] FEIAA FAFA F7H8E THp<0.05)(Fig.
11).

X 5 3ol u}
]_

Table 4. Comparison of pinch grip power during treatment periods

Group 1 Group 2 Control
Mean SD Mean SD Mean SD
Pre 14.15 - 2.72 13.55 2.89 15.80 2.48

_"O_



1st 15.20 2.55 15.70 3.34 16.15 2.78

2nd 15.55 2.44 16.45 3.43 16.35 3.00
3rd 16.25 2.84* 18.05 3.7 1% 16.70 2.94
4th 16.60 2.91#x 18.65 3.45%= 16.20 3.87
5th 16.70 2.98%* 18.80 3.43%x 16.70 2.87
* p<0.05
*xp<0.01
20 r
19 * ol
18 r
17 +
16 —e— Groupt
15 —a— Group2
14 —a— Control
13
12 1
11
10 1 H 1 1 | 1

Pre Aft. 1st Aft. 2nd  Aft. 3rd  Aft. 4th  Aft. 5th
Fig. 11. Post-hoc comparison of pinch grip power between group 1 and group 2

5. An3sd BE Ao AuPEFr A3

e

A7 3o B g XU 7&%8} ] fste] LA EAEN S AT
He= g2y 2o 2S$3aFEEFDY A FHy EFAXE 360£1.23 13X 8F
560+2.39, 23 X185F 725+1.02, 3FAEF 735+1.04, 43X EF 745x1.15 5IA7AF
7601272 A z3 5o wet $xe AZNHFEE FoldtA T Hp<0.05). whEkA
A57E A8 HASI] 98t Scheffe AHFAAS AA% A3 X7 Ao Hls) 1
3], 23], 33), 48], 181 53X E 5 Tr4 3 A Z71et g th(p<0.05)(Table 5).

%%E dE2)e Aegd Hey EFAJE 355051, 13485 7.10£1.80, 23 X =

85+0.37, 38| X 5% 8.00+0.00, 48 X &% 8.05+0.60, 53 x| & F 840+0.752 X &3 420
u} e} %XH AZREEE FosHAl F7HEATHP<0.05). welA XamFE Fods 7
Ast7] ¢18te] Scheffe AFFH P& AAIE AR X:Aded vla) 13, 23], 33], 43], 223 5
3|25 Foll FolatAl F7HEATHp<0.05)(Table 5).

izt Xs8d #Hud FTFEAXE 390:094, 18HEF 385+099, 28 H5F
3.85+0.99, 33 X1 8% 3.85+0.99, 43X & F 3752091, 53 X FF 385209322 &35
E §gzle] AFUEEE F93 HErt YA p>0.05)(Tale 5).

ot 2SR H TETY FAH AFE st SHEE t-testE AAT A
13], 23], 33], 43), 2¥ 3 53X EF] 2FIatd HlE EETo] FAstA Frhe ATt

FN
s
o



(p<0.05)(Fig. 12).

Table 5. Comparison of satisfaction level during treatment periods

Group 1 Group 2 Control
Mean SD Mean SD Mean SD
Pre 3.60 1.23 3.55 0.51 3.90 0.94
1st 5.60 2.39%x* 7.10 1.80%x 3.85 0.99
2nd 7.25 1.02%= 7.85 0.37*+ 3.85 0.99
3rd 7.35 1.04x= 8.00 0.00%x 3.85 0.99
4th 7.45 1.15%= 8.05 0.60#=* 3.75 0.91
5th 7.60 1.27#% 8.40 0.75%x 3.85 0.93
*p<0.05
*xp<0.01
9 —
8 L.
7 b
6 .
5 —e— Group1
4 —a— Group2
—a— Control
3 -
2 L
1 -
0 1 i | I J

Pre Aft. st Aft. 2nd  Aft. 3rd  Aft. 4th  Aft. 5th

Fig. 12. Post-hoc comparison of satisfaction level between group 1 and group 2

_12_



A
Abz} 247 (scalene triangle)2 Auboll A AApzb 2 Skl A FALZEE, 2l 3
11 59 dde oa) A=Y, FgiAdEe] 4 =

A B2 Foizirh AR A I3 AW A4S
=3 27 Atolol v S4FE BHENA AAA 2] AR 2l
(Hood et al., 1997).

S AFZHE | (costoscalene tunnel)oll A ¢t g]
HAEged FdE] e HAZAQL 1Hs5E,
THHumpel et al, 1996). A5 L& FF&=1= ]
ANA 67%7+A E7AFDTHCormier et al., 1989; Durham et al., 1995). 29
AAHANA 7HE B F(pseudoarthrosis)ol U&= HIAGZE QA 19 522 &3] 14%
oAl 27%74A LA F e Cormier et al., 1989; Durham et al., 1995). =2 9]o = HAA}ztZ 3}
ArAdE da dAFzHe 7193 dimpingement)ol] 2l A7 = goH(DiFiore et
al., 2002).

= A %F(cervical rib), 2
A W, 283 golEd HALZEZ ol
_LL'_L A

A% oF 56%

O Al & FAETIF FaAAE T $E F& WA Yrtke 4‘173557_?}_
2ol ghtgstA Hed FFEFTITL F2 ALAAN EE, sxe oF BRAE
T AAFAHA A4S YEUY, 24 5%A=T B4 FALS ‘/}E}"“D}(Hempel et al,

1996; Ombregt et al, 195; Sanders, 1996; Sanders & Haug, 1991). =3t £ =243 77
A7, agla wgAl Aol FAl &4Fsts T A FEELSFY FHES

“

1/1,000,0008 =2 =% =& tHRobert & Stephen, 1996).

ojdE o] FHEFANA ANFIEBFREE] YA HE e o] AFIH
&2 FAE 484 He, d8 W 5%, #4AGSH A9y, 28l JAYSE o) 43
5ol EF- oz BAsH(DiFiore et al., 2002), o] 9oE BT} AxFZo ZaEY
%3 o= A (Lindgren et al, 1997), Y19 (Kaymak, et al., 2004), | ¥ 2% ZA9 SWF
(DiFiore et al, 2002)%°] AT A5 FHAEFZF 9 FHF Fo s s}
s FTAFE FAE WASy] AR eH, auvnt & gl AIAYE EHdE Aol

9 tHDurham et al., 1995; Nehler et al., 1997; Thompson & Webster, 1990).

FEETSIFCH BEE FHE FEH WAT PR E AR AEEES et
T3tn o)A E dEA fmE S AvedH, oy HAHAE Adison AAMY,
WrightZAH, RooseZAAMH, % 4% (costoclavicular compression)Z A} (Brismee et al.,
2004), Cyriax Release HAAFH(Cyriax, 1978; Ombregt et al, 1995), 28] A E Cyriax
Release 7 AFH (Modified Cyriax Release Test)(Brismee et al., 2004)5 o] )¢},

Cyriax Release AA Yo s Ayrsm WA s AAY 98 S $2310 3
HAE B4 Hel A @xbe] FaAE oF 80~90% F3e il e ofiE s
AASGHA F3, FAE g dgd &5 adn &8 FHFHEZ FX38. agn
YA A gAbe 329 F FHEo Zldlo] AA FARFAA ¢ bE IWoz gxtel Az
g #HENEES 315177}7‘] AANE TS 4 3B AL HAASA I cHBrismee et al,
2004). 18] 4% Cyriax Release A (Modified Cyriax Release Test)2 #5208



ADRNE AZAZ § dE JAE ol &= W o]t (Brismee et al, 2004).
Brismee %5(2004)& 2 509, o=

699 % 11449 ¥ ZFAH(asymtomatic)S A
o2 #4398 Cyriax ReleaseA A& #HE 7 AT AAolA 3&F AAE FAHAAM 24
A 3P(Daresthe31a)9‘r A <d7H(numbness) S FA} A, 1 A3 38 T Ao St
2 foatd Fotetel FRETEFFEE A ol £ oigke] 2 £ dg A

o]a]—_]‘ A Qrak A et
FHEFsFEoz Bud Yoldls Hit 3MAdA 3641 Alolojm, FAdo vl oA
o] Turgo] ok guf o)A FrH(Atasoy, 1996; Brismee et al., 2004; Lindgren, 1997). ol
A Az AAl AR o] Suvgo] A vEwtew, Hy vo] di= 20d1¢F 30
=

7k 7 Bkt

FHETLSIFT R 4SS MAANE BHoz I HIEC] oFoA L U=
713 @o] AdE T Y T b Be =do] Hi g H2He f4ou) ge AF
AHEo] &9 A8A0 s dFHEA Y Fe2RE By YA 2o qHa
gt o)A gk o] Al7]EHo e Adolrt

[o]
Kaymak (20042 AZA FHFETFSFToles AdS e 224 o4 1<
o2 1Y 5FAA & (transaxillary 1st rib resection)® A}Z}Z 2 Al & (scalenectomy)
3 A3 A Autgo Hi ke FAAl 92/minel 3, RoosHANE Al dste &<t

oZ:

JK=R
=
o
=

]
£ 110.6/min°] 2™, RoosZAF 158 016 ZA Aol = 104/m1n°]M9.E4, & 1Y 5
A% S 806, 926, 84/min °|UTHE B LIt

DiFiore (2002)2 64 ‘dAto}o] ] ]7‘3’3;—1‘1’] 19 5&9 o8 S35 Ho] du3
A A FAAzetT e FURE NAT EHoR vHLHA 1A ST A
AN A B H F(pseudoarthrosis) S A AS Az x& g Fule] walo] T ZElx 9l
T AAHAAME FstA AReH, FE£F 3MEH 674 §F FHFAIZE I E MRA &3
d THFe AVt A dmmolA € F llmm® ImmE Zasts 59 AAE B
v e A - ReTAC) 5 g =

ARk ol 2y THXHS T HEZAHQ] EIXIFHIZY 84 T Hnd
AF2E £33 Q+H), Lindgren(1997)2 119% 9] A Y3AE ddoz E443 XXz
A AFALSZ 5 (AAAE 849 88 Jtgd 225 e, 2 AR AAS T (WA
S vtz 3. S (A7 oAl @7)), 4. BR] FHAZE A °oé?2§ 31 H3t7])E ol
&3 537 FAHAA Y AaAdTe gk 89 HFL= 88%A L, 73%9 #As o
el Aor EHstFon, o+d I Tinel signo] 937 E?HE]‘}iE} Husgow,
olgj g FEAEHTY 840 HHHA FE A 239 JteAo] ds FEo] v
B st

I Qo= Z2HA3S-E(Britt, 1967; Crawford, 1980; Karas, 1990; Lederman, 1987,
Lindgren, 1997, Peet et al, 1956), #At2] AAE SHAAZE + de & (Kelly, 1979
Lindgren, 1997; Peet et al, 1956; Porter et al., 1982; Roos, 1971), & 43 7 & (osteopathic
manipulative treatments)¥} 1 %I 9 715 2% (Dobrusin, 1989) 5° FZ&7& HIAE
og2A F4E TAANE F A FFs Uk

AR 1 5F9 HErIEe o3l TS 4EAH JhsAdol den (Ingesson,
1986), 1 &S 7FeAl7l7] f1st ARsaixe g3te) giFiAE ofFo] A= Ut
(Leffert, 1994). =3 Lindgren(1993)2 2 gH oz Wi = A3AQ A=Fo] 33 <oF

ofN %2 r
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T H R84
T 2 AFAd ) FAETFEColdn IE e 4 608 dew et =
gARS FAT L AAE AFEES AN 4% 08 2 ARE AU

1L E2(VAS)E ARAF7 Z718e] wel 28927 £52 2% folad 2as9
= 4

—O—‘I](])<O.05), T7re] Mo A= 5T

F7h S 2 (p<0.05), w3te] vl A AME EFTo] 2SHTRY o Fo3tA FrsEATh
(p<0.05).

3. A7](pinch grip)¥ X#3F7} F71go] o&t 28973 &%
71l 2.0 (p<0.05), ¥3He] Bl E 5Tl 2 =5
(p<0.05).

4. AENEEE ASJF7 F7Ee ue 2590 &
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