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Purpose: The aim of this study was to analyze the multiple factors as a cause of
thoracic outlet syndrome (TOS) in specific industrial field which is a South Ko-
rea company manufacturing rolling stock, defense products and plant equip-

Methods: We analyzed questionnaire survey of 30 patients diagnosed as TOS at

outpatient department from January 2005 to October 2015 retrospectively. We

reviewed clinical records and questionnaire about repetitive task related to mi-
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analysis.

crotrauma. Questionnaire was established to analyze the correlation between
occupational history and TOS. Statistical test was done with multiple regression

Results: Incidence rate was 9%, all of 30 patients engaged in heavy workload
with symptoms of pain in neck and shoulder. A multiple regression was run to
predict arm visual analogue scale (VAS) score from age, force of work, time of
work and career. The model of analysis for arm VAS was statistically significant,
p<0.001, adjusted r*>=0.489. Only force of work variable added was statistically

significantly to the prediction, p<0.001.

Conclusion: Prevalence of TOS in highly loaded industrial field is higher than

This is an Open Access article distributed under the terms
of the Creative Commons Attribution Non-Commercial
License (http://creativecommons.org/licenses/bync/
3.0/) which permits unrestricted noncommercial use,
distribution, and reproduction in any medium, provided
the original work is properly cited.

typically known, appropriate diagnosis is important for early comeback to work.
Aggressive diagnosis and treatment is important since non-operative treatment
can have satisfying result for patient and help early comeback to work.

Keywords: Thoracic outlet syndrome, Prevalence, Occupational diseases

1%-2%, Yudoyono 5°-& O 3%—2% l‘i_]ﬁg Az SYE
o] thefet Aot} FHE TSI FIHE T B HF
s1Eulz B9 28 o3 AZEH 271 ASE, HeA

Al
T, A, A A

Copyright (©) 2016. The Korean Society for Surgery of the Hand

A ete]o] fiE= B8 Aghs WItth tdRt SeR
el A5 Fh HE5olv AR B2AAES 5o Hg
o8 QLAY 2do] =of g TxpEo] 28t £
A%t 2|55 W= 47t Sotrt. o #-ekAkl Hunald?t 2
22 549 A% SRl tisl 71eshela, 15 o
& Q910 thgt Bu7k AATH, Law?t Cooper 50] L&+
ofl Ao AFEH 2= ekl ogt S-S 753,
Ochsner= AHFE9] B2 7|9 53t TE AAE S99

http://www.jkssh.org/ 113



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND

J Korean Soc Surg Hand Vol. 21, No. 3, September 2016

of "3l 7I&eshs 5, FHETSTTY siFora Aol o
3 Haskk. 1 5 faelkel ool o4l th2 gl
2 B35, Sanders® Hammond"2 §H32 941 1%
AFLE Yol o g W15k 1, Brantigany} Roos'= 2191t &
T B T u R BEARTES Yelo g B sty 3 fet
A el Qo] efe] FHEFTITTY TR UUer A
Ztejn], o4 % vhA ulA| o] A dat B ol w2 4
o7 01-3;];(:] oh;].
AU e FEARES e Aol Hgf v
Foll =2=]7] 490 o2 2Fol vls] de E

F

0jA 2]

;__':
:z ()—‘ O =
u= ©

L Aor} Bt 20149 & A A BAE S Y 28 AL A
2.187.391 7 2:0] ZAFaH= o

oV 2L a3t AeAA7t 90,909 0] WY, 2
£ 053%0|%cF. S o] F FREFEFLOR Q
HYAHE A TR QU Aefolu] A A
2 Wt gk of

<

LR

S2AF 17,062,308 FolA 4
j

]

¢

]
o]
=]

e washee] £go] 4 gl =8

B FHET T %%*%ﬂ A3 54, 2]
& obr x| g,

1 A7 o

20054 195E 20154 1097H] E& AFY, 99 AMY, &
UE AYS T 5 F FBY 2 52 1800%2]
Y 227 49T T2 At URE F9 A4TEY

ARt BaT 702 o 28750 S AWk

o5 % 97 ¥ FFUUES YRoto] FYETFETOR
AR B 16292 HYOB T ATE B 2N
B3 3P T2 WS AR 2Apo] B5te] 24}
of hat Al =7t BolA|l BRI 42| Tel2ER s
of 2t2.9] Sl ofelgol Y HEL A3ttt F 309
2 D9 Hob 29 AAYoIA Y FRETEFETS 2

Shith, 242 7|9sHe RS Boto] AR, LA,
A9 2=, H3, 55 Y, 22§70k ol thaf oh
bk ¥ e FRETEHR AT 71 ES o] |
2 3ota, ol B 95T 1) FRETZFEOD Aus
g,

114

2, A7y
eSS
[¢]

2
gz
oy
olN
oy

R
ol
2%
ol

H gl AhjEo] 55 oAzt
/¢ (Raynaud’s phenomenon) ¥ &
CEO A5t 3RS L3sHY 1:]—10“

_>~4q
1o @

o oY
&

o
H
Flr

ot o

ﬁ )
ol
qz
o e

H o
r" o
i‘?

S
)
it
%
.,

)
~
Y
N,
ri
T O
o
~
o)
fH
Ir
2k
~
oM,
of
o
m&
—loln
2
-
o
T
=
o

¢
=

o
o
H
o
ol
ol
—% ox

o 382

1

P e
~
I

S
rd

f

—
=
=

AL 7]3(trachea) 22 HE 3 cm &=

m AHE AARZRL B2 214 okl 5hod

1 ostE|w opd o 2 Ttelgiet,

(i) ‘g1l 8 S ELE Xd*}”loi‘ﬂa 1 cm $o]
5 Ht2

o L
o O

o
=2
£
i
1
[\

olN
o
3

o
~
RY
T

) 52 AAH

A7 o 7ol ok ARAIOA theo] 371 i A 5
27}1] o]/\}oﬂ /\1 ol:/d o] 7&1 OE_ 556";}031‘4-

() AE =Z HAHneck tilting test)’: ¥ AA S Hs
g Fof vl g AF0R 7|2 $59 55 Y AU
‘gol 71 AY ofetEA /g o= Hekstith

(i) 2] ZHAHhyperabduction test, Wright test)™'’: 9F2
e o] WRH7E0" & 9 ]2k AHA| = $A5he]
/g0l A7 A oot Y o2 wkstlch

(iii) S41=eh A AHcostoclavicular compression test)'”:
AR FolA AP &5 S4lE 372 AR deeto
/30l 71 AU ot A o= TSk

ojN =

(@) SEPAA A, 1B DS B AST 2 o
Rob Woli FRE S BEEY HEY GHF 2
A5 o] Ashyl 9ok AL AR AT B
FEZTROR ABE A9, AU BE FHo| 24 B3}

http://www.jkssh.org/



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND

Sang-Hyo Kim, et al. Prevalence and Clinical Characteristics of Neurogenic Thoracic Outlet Syndrome in Specific Industrial Field

Z, ZAbs7] flof R B AR ol
&= A -?r—r, ot & A F AlZtof thelf RAFSHA
2 F5ol tish A = Al 28telit). 2 o] e 7]
| g2 &5 AT Frieteg AT =40
Al 2gsto] o] &5ttt Y/ B7I6H7] o == A
&2 ShEohs 2, 1820 253] ol oE
ARgSt] 22 54 }iﬁ = 2] P52 o] gstAH. A
o] BH= AAE F71et7] fel kw5l
2] 9fof &of Q= &Y, TEA|7F oA
ol Y= A, HEAE 522 Ee &Y, TEAE
& A&l HAGHES of= AdS Fskyith @9 £
< B7tot7] oAl TS A A5k o2 AJEfollAf 4.5 kg ©]
3o 24e o £0E SAY sYtt Yo F= &Y, £
g 23] o4 4.5 kg oI EAIE = A
ACH!. Park 5°0] /Mg ¥4 T2 5, IFH o2 A7
o= Yol 7|18 E= 0pAE 2AGh= A, AESHA|
WA= ;51*%4,53 STHAYWE, BT AMS 55
e AA| = ok 2ol tiet a2 A
stk —?%:L A0l AYAE 22 F7let7| Slo 49
¥A|5H 5= Borg 2#A1 Y (Borg CR10 scale)2
< ol H& ARESh= Aol HisiA =, A

N _IZ“_‘ ﬂJ]O
gz nE
2
_%
ﬂJ

rln
ox
F
i
He

~

N ool oLl P J®

S~
-
ol
-
82
=
(=]
ook

ARESHA] o 0, 53] oF% 0.5, o= oFgt 1, oFt 2, S5 %=
3, 4% 5, ¢ 4 7, SE== 7Fe 1074K] 2] Afo]of|A] A
Sheleh 71 9] oF=, 22| 8, AR Y, A3 Afts 59 A
& 557 aato] ofet wd “i /d0] AJ&ol sl thgh A
= A sttt Sxpe] AR 9 Zo] F-5-2 visual analogue

3. 24y
3] o], HE, Ao Hk, Y 2 A 55 Ae
Atol ] ATHA]LS IBM SPSS ver. 20.0 (IBM Corp., Armonk,

NY, USA)E ol-&sto] th53] 24 (multiple regression
analysis)& &0l 785ttt P-value= 0.05 U9kl B$-5

folgh 7o 2 skt

N BA 1800 Fol AAY 22 oAl W2
s 4EEY AR/t BR¥ 4o2 Be © 287Fol9)
< o

http://www.jkssh.org/

FA ERAG Tt Bt Wol= 536419 =g
‘dolgict. &Y 7= Hat 333.87HE = 251 ow % |
I, S EE AVl Bk 239770 EellH AR S5
AE ZAFS AAEE30Y 5 54510, T 2L oFd
225 3 245 B9t 209 66%) 02 7P Bk, @
22 5352 8Y(27%), 9F 552 29 (6%)01%iTh Hol A
A2 9 270] 201 (71%)3; 7%* Sota, 1%@8

e Aot Zol &
+ 5.7@34 6.5% l Alth(Table 1). 2+
199 (63%)0] 3H& 2-44]
, 6% (20%) 4A17F ow Ude
2+ Al e A3 o] 9l
of gt 2ALIA = 5 o] 719] ¥REA Q] &5, ol
o A2 obs 2, A A
AAE skl gl oE 1A H AR Y-S
= 219 (70%)013ltt F9] vhe s = &50] Hash
£o] vz} 92 geprtof b A, BEA|7t o ETt o
Zep7tof of= A 9 FEXE FEHT U o] SoloF s
FA Tt FEA7E 56 HEl YAxshs Aol SAsttt
F 7397} 20 (66.6%)01 %121, o742] HHE &= &
e A& sh= 4= 198 (63 8%)°l°*t} ER ot
Ie Ho7t 179 (56.6%), TEA7F BE
7™ (56.6%), 4.5 kg ©)9] 27144 3t —"Q—,Qi A= XJ
1= 7427} 16W(53.3%), 4.5 kg ol
5—5— 39+ 1568 (60%)°1 %
7} 149 (46.6%)013ict. a2 i
U 71BEE 4 A AHg-Skcha g3t
Rl ‘:}(Table 2, Appendix 1). 3+
oA &Y Bt FHETEITY
obe 7] 9Jal AMESF Borg A7 Aol A]
2 O 7ok Table 1).

g2l vol, A, 4o A, A =& A7 55 4
T Abolo] AE thE B AR 02 Folrttt i
uol, 8, 4o Zk, AY LE3A 2| 5 HE Ao
o] AWg ERlstr] 93t BE2 BATH o2 (oot
(p<0.001), 24 A4 A% (adjusted RY)= 4890900 th&
A9 A= ek AR R BT el 4
O B=rh 1] 37HHE Ho| 55 H e 06198 S7F

mlm
Nizlrlrru
roox X

>
my
r[o
i
S}
2 9
o
oft
o
1

< o
Bl
e o
_‘L O e Ho

)
T

o 4
“‘%

rO

o
— 0
e
fo
-

hs

=
ofo
ol

ol

oz Dol ot R ofr w
o¢
1o
o
[
o
g
ofl
[\\]

o flo 2
rlo
—

= o
ml;
o
i
ofr
el
)
o Mg
5 rr

_>'~l_‘
N
s
39
fru

Q:
o

=

_{

T g oh{
)=
r% ;*r
[\\]
£ &
-1&‘2
o R
=
o oo mr > o

S

rﬁ i

;

oz,

M =2
ol

e o
o,
T
o
o M

F

XN

_04

o
1

—

stol, 24 =247k, Uol, 4L To| £33 Rasgick
el Uol, A3, Ul B, 2 =BT B0 §F

I Abolo] tha3l RN e A s o2
FcHp=0.476) (Table 3, 4).

folstA) o

115



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND

J Korean Soc Surg Hand Vol. 21, No. 3, September 2016

Table 1. Characteristics of patients

Career  Time of work  Force of work Period  Recur period

Sex Type of work (mo) ) (Borg scale) Neck VAS  Arm VAS (mo) (mo)

1 59 Male Welder 432 2-4 7 4 8 424 6
2 53 Male Supervisor 336 2-4 5 4 6 330 3
3 50 Male Assembler 348 2-4 6 4 6 346 1
4 60 Male Assembler 336 >4 9 8 8 192 24
5 57 Male Assembler 384 2-4 6 4 6 264 3
6 56 Male Welder 324 2-4 6 6 6 228 1
7 54 Male Assembler 360 2-4 6 4 6 252 3
8 53 Male Inspector 360 1-2 4 6 4 300 2
9 53 Male Inspector 336 1-2 3 6 4 240 2
10 59 Male Pipe attacher 444 >4 4 6 6 120 1
11 53 Male Assembler 432 2-4 5 6 6 372 5
12 57 Male Assembler 416 2-4 5 6 6 180 0.5
13 52 Male Mechanic 356 2-4 5 6 6 240 1
14 54 Male Mechanic 344 2-4 5 4 6 240 0.5
15 56 Male Assembler 344 1-2 5 6 6 120 6
16 50 Male Supervisor 404 1-2 5 6 6 300 7
17 54 Male Assembler 368 2-4 6 6 6 228 3
18 39 Male Painter 332 2-4 4 6 6 180 1-2
19 53 Male Assembler 296 2-4 6 6 8 108 6
20 60 Male Welder 380 2-4 6 6 4 240 12
21 54 Male Assembler 308 2-4 5 6 6 240 1
22 58 Male Welder 356 2-4 6 6 8 300 3
23 42 Male Mechanic 236 1-2 5 6 8 120 12
24 45 Male Welder 245 >4 7 8 8 210 3
25 52 Male Painter 347 2-4 8 7 9 300 4
26 57 Male Assembler 368 >4 7 7 6 300 6
27 47 Male Assembler 250 2-4 7 5 7 200 6
28 49 Male Welder 264 >4 6 6 8 240 6
29 53 Male Painter 310 >4 8 6 8 280 3
30 51 Male Assembler 305 2-4 7 5 9 290 2
VAS, visual analogue scale.
Table 2. Cases of work related stress and posture

Type of work posture No.?
Occupation which repeats same action using the neck 20
Occupation which repeats same action (more than 2.5 times per a minute) using the shoulders 19
Occupation which the hands are located above the head 20
Occupation which the elbows are located above the shoulder 20
Occupation which lifts the elbows from the trunk 20
Occupation which locates the elbows behind the trunk 17
Occupation which carries an item weight more than 4.5 kg with one hand or grasps with the same power without support 16
Occupation which lifts an item weight more than 4.5 kg, more than 2 times per a minute 15
Occupation which intensively manipulates keyboard or mouse 2
Occupation with arms outstretched 14
Occupation using vibrating power tools (an impact, torque, or grinder etc.) 17
Occupation which fixes the shoulders (static posture) 21

Most object research group worked with vibrating tools and repetitively engaged in occupation which burdens to neck and shoulders.
“No., duplication is possible according to work posture.
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Table 3. Multiple regression analysis among career, force of work and time of work and arm VAS

Dependent variable
Arm VAS

Independent variable

(Constant)
Force of work
Time of work
Age

Career

SE p-value i3
- 2.380 - -
0.597 0.168 0.001 1.526
0.114 0.394 0.506 1.629
-0.264 0.061 0.186 2.139
-0.080 0.005 0.679 2.077

A multiple regression was run to predict arm VAS score from age, force of work, time of work and career. These variables statistically significantly

predicted arm VAS (p<0.001, adjusted R?=0.489).

VAS, visual analogue scale; {3, estimated regression coefficient; SE, standard error; VIF, variance inflation factor.

Table 4. Multiple regression analysis among career, force of work and time of work and neck VAS

Dependent variable
Neck VAS

Independent variable

(Constant)
Force of work
Time of work
Age

Career

SE p-value VIF
- 2.670 - -
0.037 0.189 0.875 1.526
0.256 0.442 0.293 1.629
0.053 0.068 0.847 2.139
-0.211 0.005 0.442 2.077

A multiple regression was run to predict neck VAS score from age, force of work, time of work and career. The results were not statistically significant

(0<0.476, adjusted R°=—0.013).

VAS, visual analogue scale; B, estimated regression coefficient; SE, standard error; VIF, variance inflation factor.

Table 5. Type of treatment
Treatment

Scalene injection

Medication, physical therapy

Medication, scalene injection

Medication, physical therapy, scalene injection

Medication, trigger point injection, scalene injection

Medication, physical therapy, trigger point injection, scalene injection
Total

16
26.
11 (36.6)

6.6
@3
(
(
(
(
30 (100.0)

Most object research group was treated with combination therapy of medication, physical therapy, trigger point injection and scalene injection.
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