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The Treatment of Thoracic Outlet Syndrome

Yoon-Min Lee, M.D., Seok-Whan Song, M .D., DM Sc, Ki-Bum Choi, M .D., Seung-K 0o Rhee, M .D.
Department of Orthopedic Surgery, The Catholic University of Korea

Purpose: As clinical manifestations of thoracic outlet syndrome are vague pain or symptoms in upper
extremity, the diagnosis of the disease is delayed or misdiagnosed as cervical HNP, shoulder pathologies,
or peripheral neuropathies. In that reason, many patients spend time for unnecessary or ineffective treat-
ments. We report the results of our thoracic outlet syndrome cases, which were treated by conservative
care or surgical treatment.

Materials & Methods: Twenty five cases, diagnosed as thoracic outlet syndrome since 1999, were
reviewed retrospectively. Physical examinations including Adson’s and reverse Adson’s test, hyperabduc-
tion test, costoclavicular maneuver, and Roo’ s test, plain radiography of shoulder and cervical spine, MRI
of neck or brachial plexus, and EMG were checked. If subjective symptoms were not improved after con-
servative treatments over three months, surgical treatment were performed. Nine patients were performed
operative treatment and the others had conservative treatment in outpatient clinic. Postoperative improve-
ment of symptoms and the follow up period, and the results of conservative care were reviewed.

Results: Among five physical examinations, mean 1.75 tests were positive, and EMG has little diag-
nostic value. MRI were performed in twenty cases and compression of brachial plexus were found in 6
cases (30%). Ten patients out of 16 conservative treatment group had excellent improvement of symp-
toms, and 5 had good results. Eight patients out of 9 operative treatment group had excellent improve-
ment with mean 5.1 months of follow-up period.

Conclusion: Diagnosis of thoracic outlet syndrome is difficult due to bizarre and vague symptoms.
However if the diagnosis is suspected by careful physical examinations, radiologic studies, or nerve con-
duction studies, conservative care should be done as initial treatment and at least after three months,
reassess the patient’ s condition. If the results of conservative treatment is not satisfactory and still the tho-
racic outlet syndrome is suspected, surgical treatment should be considered. Conservative treatment and
operative technique are the valuable for the treatment of this disease.
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Table 1. Results of physical examination according to the conservative versus operative treatment group

Conservative treatment (16 cases) Operative treatment (9 cases)
Adson’s test 9 (56.2%) 6 (66.6%)
Reverse Adson’stest 6 (37.5%) 2 (22.2%)
Hyperabduction test 7 (43.7%) 2 (22.2%)
Costoclavicular compression test 2 (12.5%) 1(11.1%)
Roo's tes 3(18.7%) 3(33.3%)

Fig. 1. Forty-eight years old male patient showed diffuse
swelling and tingling sensation of right upper
extremity. The diagnosis was venous thoracic out-
let syndrome.
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Fig. 2. Venogram of right upper extremity shows throm-
bosis of subclavian vein with venous congestion of
distal draining veins (casein figure 1).
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Fig. 4. Treatment algorithm of TOCS.

— 106 —



1

2)

3)

4)

5)

6)

7)

8)

9)

REFERENCES

Nichols AW. Diagnosis and management of thoracic out-
let syndrome. Curr sports medicine reports. 2009; 8: 240-
9.

Wilbourn AJ. The thoracic outlet syndrome is overdiag-
nosed. Arch Neurol. 1990; 47: 328-30.

Roos DB. The thoracic outlet syndrome is underrated.
Arch Neurol. 1990; 47:327-8.

Martin D. TOS?thoracic outlet syndrome or terribly
obscure subject? An approach for the disability evaluating
physician. Disability. 1998; 7: 25-35.

Atasoy E. Combined surgical treatment of thoracic outlet
syndrome: transaxillary first rib resection and transcervi-
cal scalenectomy. Hand Clin. 2004; 20: 71-82.

Sanders RJ, Monsour JW, Gerber WF, Adams WR,
Thompson N. Scalenectomy versus first rib resection for
treatment of the thoracic outlet syndrome. Surgery. 1979;
85: 109-21.

Atasoty E. A hand surgeon’s further experience with tho-
racic outlet compression syndrome. J Hand Surg Am.
2010; 35A: 1528-38.

Sanders RJ. Thoracic outlet syndrome: a common sequela
of neck injuries. Philadelphia: JB Lippincott, 1991.
Atasoy E. Thoracic outlet compression syndrome. Orthop

11)

12)

13)

14)

15)

16)

— 107 —

Clin N Am. 1996; 27: 265-303.

Wehbe MA, Whitaker ML. Epineurectomy for thoracic
outlet syndrome. Hand Clin. 2004; 20: 83-6.

Novak CB, Mackinnon SE, Patterson GA. Evaluation of
patients with thoracic outlet syndrome. J Hand Surg Am.
1993; 18A: 292-9.

Gillard J, Perez-Cousin M, Hachulia E, Remy J, Jean-
Francois H, Vinckier L, Thévenon L, et al. Diagnosing
thoracic outlet syndrome: contribution of provocative
tests, ultrasonography, electrophysiology, and helical com-
puted tomography in 48 patients. Joint Bone Spine. 2001,
68: 416-24.

Nord KM, Kapoor P, Fisher J, Thomas G, Sundaram A,
Scott K, et al. False positive rate of thoracic outlet syn-
drome diagnostic maneuvers. Electromyogr Clin
Neurophysiol. 2008; 48:67-74.

Sanders RJ, Hammond SH, Rao NM. Diagnosis of tho-
racic outlet syndrome. JVasc Surg. 2007; 46: 601-4.

Hanif S, Tassadaq N, Rathore MF, Rashid P, Ahmed N,
Niazi F. Role of therapeutic exercises in neurogenic tho-
racic outlet syndrome. J Ayub Med Coll Abbottabad.
2007; 19: 85-8.

Qvarfordt PG, Ehrenfeld WK, Stoney RJ. Supraclavicular
radical scalenectomy and transaxillary first rib resection
for the thoracic outlet syndrome. Am J Surg. 1984; 148(1):
111-6.



