
	




	


What is Thoracic Outlet Syndrome?

Thoracic outlet syndrome (TOS) is an umbrella term that encompasses several  related conditions that lead to pain in the neck, shoulder, and arms. The thoracic outlet is the space between your collarbone (clavicle) and your first rib and, the top of your shoulder blade (scapula). This outlet is further limited by the scalene muscles of the neck which form a triangle. This anatomical space is important because the major vessels and nerves of the neck, arm, and shoulder pass through it. TOS is caused by compression of the brachial plexus or subclavian vessels as they pass through this narrow passageway leading from the base of the neck to the armpit and arm. 

The various names for TOS are based on the potential sources of compression. Some of these names include scalenus anterior syndrome, cervical rib syndrome, hyperabduction syndrome, and first thoracic rib syndrome. TOS can be categorized into three major categories neurogenic, vascular, and non-specific.
Neurogenic TOS: Is caused by the compression of the brachial plexus as it passes through the thoracic outlet. Neurogenic TOS has a characteristic sign, called the Gilliatt-Sumner hand, in which there is severe wasting in the fleshy base of the thumb. As nerve supply is compromised there may be 
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numbness along the underside of the hand and forearm, or dull aching pain in the neck, shoulder, and armpit. 

Vascular TOS: Is caused by compression of the subclavian artery or vein. Vascular TOS may be indicated by pallor, a weak or absent pulse in the affected arm, which also may be cool to the touch and appear paler than the unaffected arm.  Symptoms may include numbness, tingling, aching, and heaviness.
Non-specific TOS: The cause is unknown, but often triggered by a traumatic event such as a car accident or work-related injury. It also occurs in athletes, including weight lifters, swimmers, tennis players, and baseball pitchers.
Causes and Symptoms

TOS occurs more commonly in women than men and the onset of symptoms typically occurs  between 20-50 years of age. TOS can be labeled as developmental or traumatic. Development TOS may arise from congenital abnormalities such as cervical rib, poor posture, and obesity. Traumatic TOS accounts for 21-75% of TOS patients . This may occur due to macrotrauma such as a car accident, or microtrauma such as a muscle strain from repetitive overhead activities.
Symptoms of TOS can range from mild to limb-threatening and might be ignored by clinicians, as they often mimic common but difficult to treat conditions such as tension headaches or fatigue syndromes. Symptoms also may vary depending on what structures are involved. 

Vascular
· More commonly seen in males than females

· Venous involvement (4% of cases): swelling of arm and/or bluish discoloration.
· Arterial involvement (1% of cases): coolness, ischemic episodes, and exertional fatigue.
· Diffuse shoulder and arm pain, heaviness and fatigability, particularly with arm elevated over 90 degrees.
Neurologic
· Present in 95% of TOS cases

· More commonly seen in females than males

· Most common nerves involved are the two lower nerves of the brachial plexus (C8 and T1) referring pain and numbness through the ulnar nerve distribution

· Pain, particularly in the medial aspect of the arm, forearm, and the ring and small digits 
· The second most common nerves of the brachial plexus are the lower 3 (C5, C6, C7) with symptoms referred to the neck, ear, upper chest, upper back, and outer arm in the radial nerve distribution
· Paresthesias, often nocturnal, awakening the patient with pain or numbness 

· Loss of dexterity 

· Cold intolerance 

· Occipital headache 

· Weakness 

· Reynaud phenomenon, hand coldness, and color changes may also be seen, usually due to an overactive sympathetic nervous system as opposed to ischemia. 
Tests and Diagnosis
Thoracic outlet syndrome is often difficult to diagnose because symptoms can vary greatly in severity and presentation between different individuals. The doctor or physical therapist will often ask about your occupation, medical history, and symptoms. A physical exam may then be performed to look for outward signs of TOS. Provocation tests, tests designed to reproduce these symptoms, may also be administered to help your doctor  or therapist determine the cause of your condition. These tests also help rule out other causes that may have similar symptoms. Some common provocation tests that may be performed include:

Adson's maneuver. For this test, you will be asked to turn your head toward the symptomatic shoulder while you extend your arm, neck and shoulder slightly away from your body. While you inhale, your doctor will check for a pulse on the wrist of your extended arm. If your pulse is diminished or if your symptoms are reproduced during the maneuver, your doctor considers this a positive test result, which may indicate thoracic outlet syndrome. Because false-positives often occur, your doctor may repeat the test on the unaffected side. 

Wright test. From a sitting position and with the help of your doctor, you will hold your arm up and back  rotating it outward, while your doctor checks your pulse to see if it is diminished. As in the Adson's maneuver, your doctor will want to know if your symptoms are reproduced during the test. 

Roos stress test. From a sitting position, your doctor will ask you to hold both elbows at shoulder height while pushing your shoulders back. You will then repeatedly open and close your hands for several minutes. If your symptoms are present after the test, or if you feel heaviness and fatigue in your shoulders, this can indicate the presence of thoracic outlet syndrome. 
Often these tests are not conclusive by themselves but must be confirmed through other diagnostic procedures. Your physician may order one of the following tests:
· X-ray or Magnetic resonance imaging (MRI) scan. 
· Electromyography (EMG). This test enables your doctor to see and hear how your muscles and nerves are working. 
· Nerve conduction study. Also called nerve conduction velocity, this test measures the speed of conduction of impulses through a nerve. Doctors use the test to evaluate possible nerve damage
Treatment
In most cases TOS is managed successfully with conservative treatment. This often includes physical therapy, occupational and activity modifications, relaxation, and medication.  Physical therapists work with TOS patients to perform shoulder strengthening and stretching exercises to open up the thoracic outlet, improve posture and range of motion. Over time these exercises will relieve compression on the nerves and vascular supply in the thoracic outlet. Relaxation can include deep breathing and massage to help relieve tension in the shoulders and maintain good posture. Medications often indicated for TOS include muscle relaxants and ant-inflammatory drugs to decrease inflammation and encourage muscle relaxation.
Surgical intervention may be necessary for more severe cases such as significant nerve compression causing permanent damage, incapacitating pain, muscle weakness, and limb-threatening vascular insufficiency. A specialist in vascular or thoracic surgery will perform the procedure. All TOS procedures pose a significant risk of injury to the brachial plexus. 

Prevention
Thoracic outlet syndrome that goes untreated for years can cause permanent neurological damage, so it's important to deal with the symptoms early or, more important, to prevent the disorder altogether. If you're susceptible to thoracic outlet syndrome, avoid repetitive movements and lifting heavy objects. If you're overweight, you can prevent or relieve symptoms associated with thoracic outlet syndrome by losing weight. 

**Sources for this newsletter include:
1. www.mayoclinic.com
2. emedicine.medscape.com
3. www.ninds.nih.gov
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