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Protocol

Giant Cell Arteritis Ultrasound Scan

Adapted from: 
Vascular Technology Professional Performance Guidelines: Giant Cell Arteritis Duplex Ultrasound Examination
And
University Hospital Coventry, Vasc Lab, Protocol for ultrasound assessment for GCA 2019
 
Purpose
Duplex ultrasound examination is used to assess the temporal and axillary arteries for the presence of inflammation suggesting possible Giant Cell arteritis (GCA) (sometimes called temporal arteritis as the temporal arteries are often inflamed). Patients are referred from rheumatology (and via ophthalmology / eye casualty). The usual treatment for GCA is a course of high dose steroids, which is often continued for up to 2-3 years. Alternative methods of GCA diagnosis can be biopsy of the temporal artery.
Common Indications

Common indications for the performance of this examination include:

· Visual disturbance* (blurred vision, diplopia, sudden permanent visual loss)
· Throbbing focal headache (usually temples)
· Tenderness of the scalp or over the temporal arteries
· Jaw claudication
· Blood inflammatory markers (raised ESR and/or CRP)

*A carotid ultrasound scan should also be considered if the only symptom is a visual disturbance related to one eye to investigate symptoms related to possible TIA, Amarosis Fugax or Central Retinal Artery Occlusion.

Contraindications and Limitations

Contraindications for duplex ultrasound assessment are unlikely; however, some limitations exist and may include the following:

· Very small vessels are very difficult to image (typically temporal arteries are less than 2mm) and can be compressed with too much probe pressure.
· Very tortuous vessels.
· The Temporal arteries usually pass beyond the hairline, which can make imaging difficult.  Copious amounts of gel may be needed in order to image the vessels.

Communication with patients: 

The patient is reassured that the test is painless and advised of the approximate duration of the scan. Verify that the requested procedure correlates with the patient’s clinical presentation. Consider mentioning that a considerable amount of gel may need to be used into the hair to aid ultrasound transmission.

History

Presence of risk factors:

· Age - Average disease onset is ~ 70, but it rarely affects individuals younger than 50.
· Gender – Women are two times more likely to develop GCA.
· Previous diagnosis of GCA.
· Northern European descent - Although GCA can affect anyone, people born in Northern European countries appear to have higher rates of giant cell arteritis. People of Scandinavian origin are particularly at risk.
· Polymyalgia rheumatica - People with polymyalgia rheumatica have stiffness and aching in the neck, shoulders and hips. About 15 percent of people with polymyalgia rheumatica also have giant cell arteritis. They may also already be on low dose steroids.

Other relevant history:

· Results of other relevant diagnostics & previous vascular studies.
· Previous temporal artery biopsy, as large sections of the temporal artery may be missing due to this.
· Steroid treatment - previous and/or current treatment and any changes.
· Arm pain or claudication.
· Any focal areas of headache or pain on the head not directly related to temporal region (consider scan of the occipital artery).



Test procedure: 

Equipment:

Duplex Doppler ultrasound machine with a high frequency linear probe (hockeystick) and a mid-range frequency probe.

The examination would usually be bilateral and should include the temporal arteries and, unless the scan has already found evidence for positive GCA, the axillary arteries (as ultrasound of the axillary arteries increases diagnostic yield in the detection of GCA8). The axillary artery is a continuation of the subclavian artery and begins when the artery crosses the first rib, and becomes the brachial artery after passing the lower border of teres major muscle. The patient is asked to adjust or remove their clothing to expose the axilla and move hair to expose the temporal arteries. The head can be turned to one side for examining the temporal arteries.  

The patient’s dignity and privacy should be maintained at all times. During the examination the patient’s mental and physical status should be monitored and modifications made to the examination accordingly.

For GCA assessments, bilateral evaluation of the following arteries should be included, as appropriate, unless otherwise indicated:

· Common Temporal artery
· Parietal Temporal artery
· Frontal Temporal artery
· Axillary Artery (just distal to the clavicle)
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The following appropriate techniques should be used:

B-mode 

The temporal artery (which is often tortuous) should be imaged from in front of the ear downwards until the vessel dives too deep for visualisation. The temporal artery is then followed until bifurcating into the parietal branch leading into the hair towards the top of the head, and the frontal branch leading across the brow/forehead. Work a considerable amount of gel into the hair to eliminate as much air as possible.  The proximal axillary artery is sufficient to image, just beyond the clavicle, as this provides a good vessel to beam angle for B-Mode images of the vessel wall.  In a small number of patients the inflammation is just found in the occipital branch, and this should be scanned if clinically indicated.

Image the arteries and assess for wall inflammation (or “Halo sign” - a dark (hypoechoic) area around the vessel lumen probably due to arterial wall oedema9.  The halo should be present in two planes and be circumferential10.  Inflammation can cause occlusion, stenosis or may not be flow limiting9.  
In the temporal arteries the Halo thickness should be >0.3mm9, moreover, a halo thickness of 0.7mm or greater can predict a positive biopsy result11. For the axillary artery an intima-media thickness of < 1mm is normal, 1.0-1.5mm equivocal, but >1.5mm a sign of definite vasculitis8

	Anatomical Region
	Cut-off value between normal IMT and vasculitis, mm

	Common superficial temporal artery
	0.42

	Frontal branch
	0.34

	Parietal branch
	0.29

	Axillary artery
	1.0

	Schmidt, Rheumatology 2018;57:ii22-ii31, Ultrasound in the diagnosis and management of giant cell arteritis


Compression imaging of the temporal artery should be performed in a transverse projection along the length. A normal temporal artery will collapse completely flat.  Care is needed when assessing compression as the temporal artery can sit within a concave area of bone, in which case the compression needs to be applied with the tip of the probe to avoid a false positive test.

Colour Doppler 

Repeat the assessment of the arteries as above, but using optimised colour in first a transverse sweep, then a LS view.  Assess for the presence/absence of flow.  Care should be taken when setting the colour gain, as gain too high may lead to masking of the halo.

A normal temporal artery			      A temporal artery with a ‘halo’
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Spectral Doppler

Where optimised colour Doppler demonstrates aliasing indicative of a stenosis, Spectral Doppler should be used to determine direction of flow, and velocity of stenotic flow (usual V1:V2 velocity criteria applies for significant stenosis11).

Reporting of results: 

The report is a recording and interpretation of observations made during the duplex ultrasound examination; it should be written by the CVS undertaking the examination and viewed as an integral part of the whole examination.  The report should include correct patient demographics; date of examination; examination type and the name and status of the CVS.

The written report should include:

· Which arteries have been assessed, commenting on the presence/absence of flow.
· The presence of any wall inflammation / halo sign.
· The presence of any occlusions / stenosis.
· The absence or non-visualisation of branches. If there is no sign of a small occluded vessel, then this should be reported as an absent and possible anatomical variation. 
· Any other limitations.

Images stored should include:

· A sample image of the right and left temporal artery in TS in B-Mode, with and without compression. A corresponding colour image. 
· An image of any halo noted, and corresponding thickness measurements where possible.
· Where scanned, a sample image of the right and left axillary artery in LS in B-Mode, and corresponding colour image. 

The most specific sign of GCA is the echolucent halo sign, due to an oedematous and thickening of the arterial wall.  If this is seen in any segment of artery, the report can state that the scan findings are compatible with GCA. If the artery is fully compressible with no halo sign or wall thickening, then the scan can be declared as normal with no evidence of GCA seen. Significant stenoses or occlusions in the temporal arteries can be due to GCA, but are not very specific, so these should be reported as possible GCA. An echogenic thickening should be reported as possible GCA, but not typical and may represent other pathology.



Treatment with steroids and implications for the ultrasound examination:

Considering that current guidelines are very clear about the importance of starting high-dose steroids immediately on suspicion of TA (symptoms can be very severe, including permanent sight loss if left untreated), ultrasound must be performed urgently rather than delaying steroids while this examination is being arranged12.  Caution must be observed when using ultrasound for diagnosis in patients treated with steroids if the delay from start of steroids is greater than 48 hours as the sensitivity of the test is greatly reduced, and this should be mentioned in the report.  If clinical indications are still high for GCA, despite a normal ultrasound, biopsy may still be considered.

Ensure appropriate efficient referral of critical ultrasound results to the referring consultant are made prior to the patient being discharged so treatment plans can be enforced or expedited accordingly.
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