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Vertebral Artery Insufficiency

Anatomy:  The vertebral artery travels through the cervical transverse processes and enters the cervical spine between C6-C7 turning superiorly to pass through the transverse foramina of C1-C6.  At this point it turns sharply posterior over the posterior arch of the atlas and penetrates the posterior occipitoatlantal membrane to continue into the foramen magnum.  Inside the occiput the vertebral arteries join to form the basilar artery.  

The vertebral artery is most susceptible to trauma at the following areas:

· The posterior atlanto-occipital membrane

· The space between the occiput and posterior arch of the atlas, especially during extension

· Between the lateral mass of the atlas and the transverse process of the axis, especially during extension and rotation

Etiology

Trauma risk to the vertebral artery

· acute angulation of C6-C7

· change in or around the intertransverse foramen from C6-C1and at the occipitoatlanto junction 

· extension and  rotation of the neck:  the vertebral artery opposite to the side of rotation can narrow as much as 90% normally and is exacerbated with backward bending.

Risk factors for vertebrobasilar artery insufficiency  include:

· Vascular bruits in the carotid or subclavian arteries


· Birth control pills

· Significant difference in bilateral pulse volumes and/or blood pressures


· Diabetes

· Pre-existing atherosclerotic disease


· Hypertension

· Use of anti-coagulants


· Smoking

· Family history of stroke or cardiovascular disease, hypertension, bleeding disorders, cervical spondylosis or arthrosis

Signs and Symptoms
nausea, nystagmus, diplopia, syncope, dizziness, tinnitus, visual changes

DDx:  

· inner ear problem

· hypotension

· anemia

· space occupying lesion

· medications (OCP/HRT)

· atherosclerosis

Physical Exam:  

The following signs indicate positive tests (Positive finding indicates insufficiency on the ipsilateral side):

· Visual changes (diplopia, blurring) or Nystagmus

· Nausea

· Tinnitus

· Syncope 

· Dizziness and Vertigo

Patient Seated:

· Vertebrobasilar Artery FunctionalManeuver:  With patient seated, auscultate the subclavian and carotid arteries for bruits and palpate the arteries for pulse assessment.  If bruits are present, the test is positive and the balance of the test is not completed. 
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· George's Test/ Maigne's Test:  If no bruits are detected and the pulses are moderate and symetrical, ask the patient to rotate and extend the head and neck toward each side while observing for the signs of vertebrobasilar artery compromise listed above. Have the patient hold each position of rotation and extension for 15 to 45 seconds. Repeat on opposite side.
· Hautant's Test:  With the patient seated with head in neutral position askthe patient to bring his/her arms into 90(
degrees of flexion with palms up. Next, ask the patient to extend and rotate his/her head to one side. Look for pronator drift of the arms. Repeat on opposite side. (Magee:  DDx between vascular and articular causes)
Patient Standing

· Underberg'sTest: Have the patient stands with eyes open, arms at sides and feet close together. Ask the patient closes his/her eyes then elevate and extend the arms forward 90( with hands supinated. Next, patient extends the neck and rotates the head to one side while keeping eyes closed. Finally, while trying to maintain this position, have the patient march in place. Be prepared to catch the patient!  Perform test bilaterally and observe for loss of equilibrium with each step of the test. Loss of balance, dropping or drifting of the arms or pronation of the hands indicates vetebrobasilar artery insufficiency or carotid artery stenosis or compression.

Patient Supine:

· Dekleyn’s Test:  active (see George’s test above)

· Hallpike Maneuver/Cervical Quadrant test:  passive, addition of lateral flexion

· Hallpike Maneuver: NOTE: Use Caution!

Imaging

· X-ray: 
· Basic studies:  Lateral xray, Oblique xray, AP xray
· Specialized studies:  Flexion/ Extension with plain films or flouroscopy; CT, MRI
· Doppler ultrasound

