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Thoracic Outlet Syndrome

Soo Bong Hahn, M.D., Byeong Mun Park, M.D. and Yong Jae Lim, M.D.

Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Thoraic outlet syndrome is a collective term in which symptoms and signs are due to bony and
soft tissue compression of the neurovascular bundle at the thoracic outlet. It is the purpose of this
paper to evaluate the results of treatment of patients with thoracic outlet syndrome by surgical me-
thods. In this study, 7 cases, comprised of cervical rib (3 cases), excessive callus formation after

clavicular fracture (2 cases), and scalenus anticus syndrome (2 cases), which had developed tho-
racic outlet syndrome werk treated at Severance Hospital and good results were obtained.

Key Wards: Thoracic outlet symdrome, Surgical methods,

M g
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3. ol gty X el

$2o0] o] WY BS7} 34, HZol 4
#Ag9 o™ (Table 3), & 78X AFST
A, 42 2F A=atA 4E s AP
2¢, WAL ZF2ol 39 G rh(Table 4).
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e E 59 Zouj(Table 5), & 7&% 680l
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He A& B 5 AAH(Table 6).

ZAT AAE % 6ddA Adsded 1
de A9 IR Bxste AFAARH HI



Table 1. Sex distribution

Table 6. Preoperative data

Sex No. of Cases Case Adson’s test EMG Angiography
Male 3 1 + - +
Female 4 2 + -

Total 7 i + + +
Table 2. Age distribution 5 + +
Age (yrs) No. of Cases 6 + - +
10-20 1 7 + - +
21-30 1 Table 7. Electromyography results
31-40 4 T
41-50 1 Finding No. of Cases
Lesion on median nerve
Total 7 and ulnar nerve 1
. . Lesion on median nerve
Table 3. Lesion site and musculocutaneous nerve 1
Site No. of Cases Normal 4
Right 3 Table 8. Treatment
Left 4
Diagnosis Treatment  No. of Cases
Total 7 -
Resection of
Table 4. Etiology Cervical rib cervical rib 3
& scalenotomy
Origin No. of Cases E .
xcessive Excision of
i i 3 callus after .
Cervical rib G excessive 2
Excessive callus after 9 ;f av;cu ar callus
Clavicular fracture S ralc ure
i calenus
Scalenus anticus syndrome 2 anticus Scalenotomy 9
syndrome

Table 5. Preoperative data

Age Lesion Clincal Symptom
Case Sex (yrs) Site symptoms  Duration
1 F 28 Rt Pain, 4 Mo
Coolness
2 F 37 Rt Pain, 3y,
paresthesia
3 F 31 Lt Pain, 2 Yr
weakness
Pain,
4 M 32 Lt paresthesia 5 Mo
5 F 14 Rt. Pain 4 Mo
Pain,
6 M 4 Lt. Paresthesia 3 Mo
Pain,
7 M 39 Lt. coolness 6 Mo
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Fed A5FT3HdAae 4 459 "7
(supra clavicular appoach)& %3} AlZ24d7
& (scalenotomy)# A& ZT FA&S AP
I HE ZTRF FHFoR A% 28 ¥ £F
71E EHAAEE AR Hey HAALGE F
2 1lde HSIH4E ANE F39 U9 A
ldle 4F A% 2AAY 4948 H/(Trans-
axillary approach) & ¥ 83l Azt dAM& L
A] 8 31 9t} (Table 8).
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o wj(Table 9) &% 1270 ol FAIF A3
#4457} 49, $571 39| A thH(Table 10, 11).
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F3 Fdo] dutg e 2 FAN(Fig. 2, 3).
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Table 9. Assessment of treatment

The patient was fully relieved of
symptoms

Good The patient was significantly im-
proved but symptoms were not
totally relieved

Fair The patient still had significant
residual symptoms

Poor The patient’s condition was uni-
mproved from the preoperative
state

Excellent

(Hampel & Rusher 1981)

gaA AFE5Z 294 o 7Teme] HEE
At FHAGE2) HTHAE 2T ¥
Z3 ga3 AaMRBEe] AlEIH AFEE
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o HAAPE AT 2L HARUE ATEF
9] &2 HIF7)9 FNARNA BT HAA AT
(Fig. 4).
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Table 10. Results

Result No. of Cases
Excellent 4
Good 3
Fair -
Poor -

Table 11. Postoperative data

Case etiology Treatment Result Follow-up
1 Cervical rib Scalenotomy. & resection Excellent 12 Mo
of cervical rib
2 Cervical rib Scalenotomy & resection Excellent 13 Mo
of cervical rib
3 Cervical rib Scalenotomy & resection Good 17 Mo
cervical rib
4 Excessive callus Excision of
after clavicular fracture Excessive callus Good 23 Mo
5 Excessive callus Excision of
after clavicular fracture Excessive callus Excellent 12 Mo
6 Scalenus anticus Scalenotomy Good 13 Mo
syndrome
7 Scalenus anticus Scalenotomy Excellent 17 Mo
syndrome
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Bojlx Al5Fe dAR7A 2T A}
(Fig. 6). #¢%F 274 ¥ HYAde 5 2
2] FEo| 24U 2T FAE A
o 4L =2 & 91& AZE THF] HA
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PRE OP

Fig. 1. Preoperative A-P view shows cervic-
al rib from right transverse process of the 7th
cervical vertebra.
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~ Fig. 2. Angiogram shows no abnormal findi-
ngs in anatomic position.
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23 AL "AS 9L AT EFH
o] AN FAEY S g3t uFF
7 gBNAEE gutste AE Eddtn
Fo3 vFd 72 FIE AAFIGY FE
3% 9= AR gAFol zAHNLH H
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Fig. 3. Angiogram shows filling defect in
Adson’s test position.



Fig. 4. Postoperative A-P view indicates Fig. 5. A-P view shows large well developed
that cervical rib was resected. cervical rib.

BT POST OP

Fig. 6. Postoperative A-P view shows that Fig. 7. A-P view shows healed fractured line
right cervical rib was resected. in right clavicle, but no callus was seen.
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Z+ 2 (scalenus anticus muscle)o} ¢} 3+ tul v
A3 dAsE AASAh 19353 Oschnerg'®
o] HAZZ FFF(scalenus anticus syn-
drome)ol & BAL HE ALEF oldf 43
A 2ol Boh da Rolso FHY B ZFF
T ZAEI(cervical rib) AAZZ 237
(scalenus anticus syndrome) %8 Z 3% 7 (cos-
toclavicular syndrome) }2|d Z %3 (hyper-
abduction syndrome) o] T #5n] Mulder®
" g Gangahal3} Flogaites”= F33 #A 9]
g7, AR &4, 42 9 AlsZo 23
Fol A7 7hE 9 RAfggo] 90 HE 9
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7 Standeven'”o] olnE WHg FHAETF =
Fo T3k Douglase} Bruce”d] o] s}
HEFEFe dutdog 2y Ao AN
F2 VYetUY Ao AlA 9x B o 2u)
B FAEFE S22 32dsE Hog = o
Atk B dFdMe GA7 48 Fxpr) 35 o
2 ARt Boken HEo Zabo] s A
7t 49 o2 $Z9 39T @it

2 FFTY FE FAL A AAGE
2, AR B4, FAg FHoE REE
©ul Lewis9} Pickering'®e]]l <]sl% i 2 o)
RN F2 4734 40 Yehdogn s
Aok A F4L F2 Az A8
AZBTH A1FANR 24 93ty Y= 34
B (lower trunk)e] A4 i gtube) o &o
ety A2, Ad-299 ZEn Az
AN 2 AFNA AW 2o WAE
27k ol 4 (paresthesia), 7+z}E n}(numbness)
7b vEid ok gaghut Ao .2 7 (coolin-
ess), ¥ A (duskiness), A3, BRESo] g
on H2e HSsgRe AZo Zuige
TE QAILW cEgUsA T T2 29 R}
EAs7|E oD, gyt 2o e g
8 (claudication), %, Raynaud 84 So] ¢
on Tx¥EH YAZFo] 293 FWZow
el A s,

B AT 7 2% FEL 38 543
Aqem 96 goly HZEn Hepse
FA289n, 29 <3l9l Raynaud@Ayo] zhzt
1894 AU B FFEFe dde A3
e g AAG olstH HAL 2 Q8. Ad-
sons7] Allen Aol Adke] L2 =}
g oF 50%ol4elH FHoz Jelym
E % A "ddol g H D, wmAA
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TAE AAE AP 68 F 280 A A7t
27 Jetlon SHMRAL 43 oA Ay
st om 48 2% Fgo AnE veyol

33T H 2 Adg QsE Age A
FUEY A3 0w €23, 249 39, 3
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B S 409 712 R0 % ¥ 9o}

¥ FFTY ABde 2A BE2H a9
TEH ANEZ TR FA7 AEgAY z27)
A B¥E BHEH AEE NIy pz3
ABTo2 el 50%WA 80%oA Fo

278 ¢ 4 AT Smith®e B 23 3e)
REH Axwgel sl wusged ok 3

tA 2 FEE AAAE 2 A (posture) 2 A
TEE AN AY G E Y19 BE
& H3ts Aeolz EAE £33 8 (manual
therapy) 24 &3 ¥4 (sternoclavicular joint)
B AE =34 (acromioclavicular joint) &}
%, AZ2(scalene muscle) ¥ &2 (pectoral
muscle) 8 417 &% (stretching exercise), 77t
% AL25T9 $54HY ZI50H o)s
5 54773 (costoclavicular space) & Z7}A)
A A% E B ube F2A7)7) 9ol
AAE 7t AR 28748 S5 A
AE AME fFAsE A(home exercise prog-
ram) 2.2 o . F££HQ gWe uE3
A8z FAZ 3450 g 247 A

F Adsted R AL Zhe w
€3 2¥o2 A8J B HY ¥P tuto] A
T A¥E 97 F&o BasA e,
Riddell ¥ Stallworthe} Horne'?).e 23 g
Hol ad e AA e 12%A =
31 Busa.

72 48 A HE £4 wye gy 45
¢l 7 (supraclavicular approach)& £& A}
2 @7l &(scalenotomy) @ A5 Zo)u A1
529 HAgolw A2 i) (transaxillary
approach) & §3 &% o] A& ¥} Ross
21, 22)& 47 7k (upper trunk)e] HwWoj=
#2359 A7 (supraclavicular approach) &
&8, 344 t(lower trunk)e] WHele of g}
¥ A7 (transaxillary approach) & 53 59

Aoz £4% F ATT AT Clagevs &



dholl 4] RAZLR A7) (Posterior parascapular
approach) & %% 417 qtata & aqhulel A A
£& AAN3HYT. Hemplel % Sallstromd}
Gjores'" ™ A4 EMed AlsZou 73

529 HAs=2 #xo 80%WA 85%A
F& ZAA}E dUYdn R1dg: Daledt
Lewis?e #&& AP 56olA 93%9 %

53 ADE pustgon, Rosss doig
% @ (transaxillary approach) Alztz A&
AlsF AASZ 0% AHAF¥L Bystgr.
£ AFdAME 4dle AF 4Fo FAE F3
o A4 ANe 2 A5F AAEE AP
fom 1de AS459 EA L Aq947dAN
W3t ot

FE¥F PHFoze YAT AAY &4,
sqe HF, 28 4 Y MAEF &£
AR & AT7NAH 5 5EF $HEFE o
At

2

=2

4

dAEn o2dis FFAFHFR A=
ST SFTE ALY AFE52 34, 42
EEF Ax3A JAFE 7hEo AT 29, AA
= F¥L2AE S NBEN F2 A0 E
AA7Io Ed &4 Buste Holt.

g

REFERENCES

1) Adson, A.W. and Coffey, J.R.: Cervical Rib.

Ann. Surg. 85:839, 1927.

Campbell’'s Operative Orthopedics. : Cre-

nshaw, ed A.H.(ed). page St. Louis, C.V.

Mosby, 1987.

Clagett, O.T.:Presidental Address: Research

and Prosearch. J. Thor. Cardiovasc. Surg.,

44: 153, 1962.

Coote, H.:Exostosis of the seventh ecervical

vertebra, surrounded by blood vessels and

nerves. Lancet, 1360, 1861.

Dale, W.A. and Lewis, M.R.:Management

of thoracic outlet syndrome. Ann. Surg., 181:

575, 1974.

6) Daube, J.B.:Nerve conduction studies in the
thoracic outlet syndrome. Neurology, 25:347,
1975.

7) Douglas, H.R. and Bruce, M.S.:Thoracic

2)

3)

4)

5)

-925-

and vascular aspects of thoracic outlet syn-
drome. Clin. Orthop., 207: 31, 1986.
Etheredge, S., Wilbur, B. and Stoney, R.J.:
Thoracic outlet syndrome. Am. J. Surg., 138.
175, 1979.

Gangahal, D.M. and Flogaites, T.:Retr-
osternal dislocation of the clavicle pro-ducing
thoracic outlet syndrome. J. of Trauma., 18:
369, 1978.

Hempel, G.K., Rusher, A.H.Jr., Wheeler, C.
G., Hunt, D.G. and Bukhari, H.L : Sup
raclavicular resection of the first rib for
thoracic outlet syndrome. Am. J. Surg., 141.
213, 1981.

Hunald: Sur le nombre des cotes, moindre ou
plus grang gu's 1'ordinaire. Hist. Acad. Roy.
Sci., Paris, 1743.

12) Judy, K.L. and Heymann, R.L.:vascular
complications of thoracic outlet syndrome.
Am. J. Surg., 123:521, 1972.

Lewis, T. and Pickering, G.W.: Observations
upon maladies in which the blood supply to the

8)

9)

10)

11)

13)

digits ceases intermittently or permanenily
and bilateral gangrene of the digits . Obser-
vations relevant to so-called Raynaud's dis-
ease. Clin. Sci., 1:327, 1934.

McCleery, R.S., Kesterson, J.E., Kirtley, J.
A. and Love, R.B.:Subclavius an anterior
scalenus muscle compression as a cause of
inter mittent obstruction of the subclavian
vein. Ann. Surg., 133.588, 1951.
Mulder, D.S., Greenwood, F.A.H.
Brooks, C.E.:Post traumatic thoracic outlet
syndrome. J. of Trauma, 13. 706, 1972.
Oschner, A., Gage, M. and DeBakey, M.:
Scalenus anticuls ( Naffziger) syndrome. Am.
J. Surg., 28:669, 1935.

Rainer, G.W. and Sadler, T.R.: Thoracic out-
let compression, application of positional ar-
teriographic and nerve conduction studies,
Am. J. Surg., 130: 704, 1975.

Riddell, D.H.: Toracic outlet compression. J.
Miss, State Med. Assn., 11.284, 1961.

Rob, C.G. and Standeven, A.:Arterial oc-
clusion complicating thoracic outlet syndrome.
Brit. Med. J., 2: 709, 1958.

20) Roos, D.B.: Thoracic outlet and carpal tun-

14)

and

15)

16)

17)

18)

19)



21)

22)

23)

24)

25)

nel syndromes In Rutherford, J.B.(ed.): Vas-
cular sugery, ed. 2 Philadelphia, W.B.
Saunders, 1984, pp. 708-724.

Roos, D.B.:The place for scalenectomy and
first rib resection in thoracic outlet syndrome.
Surgery, 92: 1077, 1982.

Roos, D.B. and Owens, J.C.: Thoracic outlet
syndrome. Arch. Surg., 93:71, 1966.
Sallstrom, J. and Gjores, J.E.:Surgical treai-
ment of the thoracic outlet syndrome. Acta.
Chir. Scand., 14(6):555, 1983.

Schlesinger, E.B.:Thoracic outlet syndrome
Jrom a neurosurgical point of view. Clin. Or-
thop., 51:49, 1967.

Smith, B.M., Shields, G.W., Riddell, D.H.

-926-

26)

27)

28)

29)

and Smell, J.D.: Venous gangrene of the
upper extremity. Ann. Surg., 201511, 1985.
Smith, K.F.: The Thoracic outlet syndrome. A
Protocol of treatments. J. Orthop. Sporis
Physical therapy, 189, 1979.

Stallworth, J.M. and Horne, J.B.:Diagnosis
and management of thoracic outlet syndrome.
Arch. Surg., 119.:1149, 1984.
Willshire : Supernumerary first rib. Lancet,
2:633, 1860.

Yiannikas, C. and Walsh, J.C.:Somatosen-
sory evoked responses in the diagnosis of
thoracic outlet syndrome. J. Neurol. Neuro-
surg. Psychiatry, 46:234, 1983. '



	DS: 
	ASD: 


