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Summary

We are reporting a case of thoracic outlet syndrome and

the value of duplex in the diagnosis of this syndrome.
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Introduction

Thoracic outlet syndrome is a constellation of symp-
toms in the shoulder and upper extremity that may
present as pain, dysesthesia, weakness, oedema and
pallor resulting from total or partial compression of
the neurovascular bundle exiting the thoracic outlet.
Thoracic outlet syndrome is classified into three sub-
groups according to its pathophysiology: neurogenic
thoracic outlet syndrome, arterial thoracic outlet
syndrome and venous thoracic outlet syndrome.
Among them, neurogenic thoracic outlet syndrome
accounts for more than 90% of the cases, followed by
venous thoracic outlet syndrome accounting for
3–5%, and arterial thoracic outlet syndrome account-
ing for 1–2%.1 Venous thoracic outlet syndrome
occurs as a result of extrinsic compression and
subsequent stenosis of the subclavian vein.
Anomalous anatomy, repetitive movement-induced
swelling with microhaemorrhage and subsequent
fibrosis, compressive soft tissue masses, deep-venous
thrombosis can be initiators of venous thoracic outlet
syndrome.2–5

Case illustration

A 37-year-old man presented with recurrent pressure-
quality left chest discomfort with radiation to neck
and shoulder, accompanied by left arm numbness
and tingling, intermittently aggravated by shoulder
movement. Physical examination revealed tenderness

along the medial scapula, reduced abduction of the
left shoulder, minimal pain with impingement testing
including Neer and Hawkins exam, positive Adson’s
test, negative cross-body and O’Brien’s exams.
Cardiac work up was negative, including electrocar-
diogram and stress echocardiogram. Regular com-
puted topography and magnetic resonance imaging
were negative. His symptoms failed to improve with
physical therapy.

A vascular duplex of left upper extremity showed
compression of both the subclavian vein and artery.
The subclavian vein was assessed with color and spec-
tral Doppler in the neutral position, at 90� and 180�

abduction. At both 90� and 180� abduction, there was
loss of cardiac pulsatility and respiratory phasicity,
but continuous flow remained, indicating compres-
sion without obstruction (Figure 1). Halstead man-
oeuvre was also performed to illicit obstruction.
There was complete flow obstruction provoked by
this manoeuvre (Figure 1). Interrogation of the sub-
clavian artery was performed with shoulder abduc-
tion and Halstead manoeuvre. Diminished peak
systolic velocities and pulse volume recordings with
provocation indicate arterial compression (Figures 2).
Repeated computed topography with three-dimen-
sional reconstruction suggested vascular compression
from first rib. The patient underwent left scalenect-
omy and first rib resection for thoracic outlet syn-
drome decompression. His symptoms of left arm
and chest discomfort were significantly improved
post operation.

Discussion

Thoracic outlet syndrome is usually caused by extrin-
sic compression and subsequent stenosis of the neu-
rovascular structure. An anatomical abnormality is
the typically fundamental prerequisite, including a
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cervical rib, anomalous first rib or anomalous scalene
muscle.6 Additionally, injuries such as hyperexten-
sion/flexion injury of neck and bony fracture have
been described.7,8 Thrombosis and tumour are also
potential etiologies. Venous thoracic outlet syndrome
composed of 3–5% cases of thoracic outlet syndrome.
It is more common in younger (aged 14–45),
able-bodies individuals, and most often affects the
dominant upper extremity.9 Venous thoracic outlet
syndrome is also grouped into three categories: inter-
mittent positional stenosis/obstruction, secondary
subclavian vein thrombosis due to catheter placement
and effort thrombosis.3

The symptoms of neurogenic thoracic outlet syn-
drome include pain, dysesthesia, numbness and weak-
ness involving the distribution area of C5 through T1
brachial plexus nerves. The arterial thoracic outlet syn-
drome can present with hand ischemic symptoms like
pain, pallor, paresthesia and coldness. The venous

thoracic outlet syndrome presents with upper extrem-
ity edema, accompanied by pain and cyanosis.

Symptomsmaybe atypical and elusive, as illustrated
in our patient with recurrent chest pressure, masquer-
ading as angina pectoris. A clue to diagnosis was the
precipitant of symptoms triggered by arm movement.
As such, he was referred for an upper extremity ven-
ous duplex with examination manoeuvres to temp-
orarily occlude the neurovascular structure.
Electrodiagnostic testing via nerve conduction and
electromyography are indicated for suspected neuro-
genic thoracic outlet syndrome. For venous thoracic
outlet syndrome and arterial thoracic outlet syndrome,
Doppler ultrasound is the primary test of choice due to
the real-time assessment of dynamic Doppler signals
associated with compressive manoeuvres, yielding a
high sensitivity and specificity.10 Secondary tests
include computed tomography or magnetic resonance
imagingtodefineanatomicaldefects, suchasprominent

Figure 1. Left subclavian vein with adduction and military position. (a) In the neutral shoulder position, there is normal

respiratory phasicity and normal cardiac pulsatility (arrow heads). (b) At 90� adduction, there is loss of phasicity and pulsatility due

to subclavian compression, illustrated by the continuous Doppler flow signal. The negative pulsatile signal represents contamin-

ation signal from the subclavian artery. (c) At 180� adduction, continuous flow once again represents compression without

obstruction. (d) Normal venous flow Doppler signal. (e) Abrupt cessation of flow when military position is assumed (arrow).

(f) Military posture þ left head turn shows ongoing obstruction to flow. (g) Military posture þ right head turn relieved the

obstruction, but compression remained, shown by continuous flow with loss of pulsatility and passivity.
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cervical rib or compressive tumours and their anatom-
ical relationship to the thoracic outlet.10

Treatment strategy of thoracic outlet syndrome
depends on the underlying etiology, and can involve

conservative or surgical measures. Cervical rib or
anomalous rib without symptoms only need observa-
tion. Therapeutic strategies for neurogenic thoracic
outlet syndrome include physical therapy with

Figure 2. Left subclavian artery with Adson’s manoeuvre and military position. (a) Baseline peak systolic velocity in neutral

position, 136 cm/s. (b) Baseline pulse volume recording, amplitude> 50 mm. (c) 90� abduction shows interval decreased in peak

systolic velocity 71.5 cm/s, indicating compression. (d) 90� abduction pulse volume recording shows corresponding dampened

amplitude. (e) 180� abduction shows a decrescendo decrease in peak systolic velocity, indicating dynamic compression. Nadir peak

systolic velocity, �70 cm/s. (f) 180� abduction pulse volume recording with progressive decrease in amplitude. (g) Neutral position,

decremental peak systolic velocity 136 cm/s. (h) Military, decremental peak systolic velocity 112 cm/s. (i) Military, head towards,

decremental peak systolic velocity 113 cm/s. (j) Military, head away, decremental peak systolic velocity 112 cm/s.

Hu et al. 3



option for interscalene injection, corticosteroids and
botulinum toxin type A. Anticoagulation can be
given for thrombosis complicating venous thoracic
outlet syndrome or arterial thoracic outlet syndrome.
Surgical intervention such as thoracic outlet
decompression remains the final method conservative
management fails. Surgical intervention is often the
initial approach for venous thoracic outlet syndrome
and arterial thoracic outlet syndrome in current
practice, with the first rib being resected to decom-
press the brachial plexus. The procedure is usually
performed by transaxillary, supraclavicular or
infraclavicular techniques. Blocking the scalene
muscle or pectoralis minor may be done to predict
the effect of surgery.

Conclusion

Duplex ultrasound is efficient, easily performed diag-
nostic tool in the evaluation of thoracic outlet
syndrome.
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