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Summary 
Giant cell arteritis (GCA) is a granulomatous inflammatory vasculitis of medium and large vessels, with 
a predilection for the external carotid and ophthalmic arteries and, to a lesser extent, for the vertebral 
arteries. In early phases of the disease, symptoms may be nonspecific, such as malaise, fever, and weight 
loss. Overt typical GCA symptoms are temporal headache, scalp tenderness, jaw claudication, and 
sudden vision loss. Inflammatory vessel involvement in GCA results in partial or complete occlusion of 
the arterial lumen, leading to complications such as acute ischemic optic neuropathy, transient ischemic 
attack, and ischemic stroke. The latter is a rare but severe complication of GCA, and it has been reported 
in 2.8-7% of patients diagnosed with GCA. The majority of ischemic strokes are related to inflammation 
of vertebral and, less frequently, basilar and internal carotid arteries. Stroke in GCA patients affects 
vertebrobasilar circulation in 50 to 100% of cases, compared to only 20% observed in cerebrovascular 
accidents in the general population. Prompt diagnosis of GCA cranial involvement is pivotal, since early 
start of high-dose corticosteroid treatment and/or immunosuppressive drugs (e.g., tocilizumab and 
methotrexate) is highly effective in preventing further evolution and recurrence of such complications. 
In this viewpoint, we have briefly pinpointed the current possible value of vertebral ultrasound from both 
the rheumatologist’s and neurologist’s point of view. 



  

Introduction 
Giant cell arteritis (GCA) is a granulomatous inflammatory vasculitis of medium and large vessels, with 
a predilection for the external carotid and ophthalmic arteries, and, to a lesser extent, for the vertebral 
arteries (1, 2).  
In early phases of the disease, symptoms may be nonspecific, such as malaise, fever, and weight loss. 
Overt typical GCA symptoms are temporal headache, scalp tenderness, jaw claudication, and sudden 
vision loss (3).  
Inflammatory vessel involvement in GCA results in partial or complete occlusion of the arterial lumen, 
leading to complications such as acute ischemic optic neuropathy, transient ischemic attack (TIA), and 
ischemic stroke (1). The latter is a rare but severe complication of GCA, and it has been reported in 2.8-
7% of patients diagnosed with GCA (1, 4, 5). Most ischemic strokes are related to inflammation of 
vertebral and, less frequently, basilar and internal carotid arteries. Stroke in GCA patients affects 
vertebrobasilar circulation in 50 up to 100% of cases, compared to only 20% observed in cerebrovascular 
accidents in the general population (6, 7). 
Therefore, GCA has to be considered in the differential diagnosis of posterior circulation ischemic stroke. 
Even if only 0.15% of patients with first-ever stroke is related to GCA, consequences can be devasting, 
and prevention, whenever possible, should be attempted (1, 8). 
Prompt diagnosis of GCA cranial involvement is pivotal, since early start of high-dose corticosteroid 
treatment and/or immunosuppressive drugs (e.g., tocilizumab and methotrexate) is highly effective in 
preventing further evolution and recurrence of such complications (1, 2). 
 
Vertebral artery ultrasound 
The importance of applying an early sonographic assessment in the diagnostic pathway of GCA has 
become mainstream (9-12). Color duplex ultrasound (CDUS) shows a sensitivity for GCA diagnosis of 
69.6%, compared to 52.2% for Fluoro-18-deoxyglucose positron emission tomography computed 
tomography and 56.5% for magnetic resonance imaging (MRI) in patients with suspected GCA (13). 
Specificity reaches 100% for all the above-mentioned imaging techniques (13). Current ultrasound (US) 
protocol recommends examination of temporal and axillary arteries at least (10), with carotid, vertebral, 
subclavian, and occipital arteries that should be complemented (14). In fact, a halo sign (observed as 
non-compressible hypo/anechoic vascular wall thickening) at carotid and vertebral territory is rare, but 
highly specific for an inflammatory vessel involvement, along with stenosis and occlusions in patients 
with recent GCA diagnosis (15, 16). On occasion, the vertebral artery may be the unique inflammatory 
vessel involvement in GCA (17). Interestingly, an association has been found between GCA-related 
cerebrovascular events and vertebral artery thrombosis on Doppler ultrasonography, revealing that 
vertebral thrombosis is significantly more commonly detected on Doppler US in GCA patients compared 
to other vascular territories, such as temporal arteries, where the halo sign is the predominant US finding 
(18, 19). 
The detailed US examination of the vertebral arteries is particularly challenging, and it requires skilled 
training. To perform an optimal vertebral artery examination, the patient should be in a supine position 
with the head slightly rotated towards the opposite shoulder to expose the vertebral arteries and avoid 
obstructions. In some cases, slight neck extension can improve access, especially in patients with a thick 
neck or challenging anatomy. A 7-10 MHz linear array probe is commonly used for imaging the vertebral 
arteries.  
The vertebral arteries are deep-seated and asymmetric, and hypoplasia is frequently observed (20). 
Otherwise, from temporal and axillary arteries, no recommendation exists regarding the cut-off value for 
the measurement of the vertebral artery intima-media thickness suggestive of inflammatory involvement 
(16). 



 

Furthermore, two pitfalls may be misinterpreted as halo sign: vertebral artery dissection and 
atherosclerosis. In the former, the presence of a vessel wall hematoma might be perceived (21); thus, the 
hypoechoic area is usually eccentric and not concentric (22, 23). Atherosclerotic plaques are rarer in the 
vertebral region compared to other vessel districts (24), presenting as irregular and eccentric. Conversely, 
a concentric and diffuse hypoechoic vessel wall is suggestive of GCA (25). 
Other possible issues during vertebral US occur with subclavian steal syndrome, which may cause stroke 
symptoms (26), while GCA may be only a rare cause of subclavian steal syndrome (27). A deceleration 
of flow during peak systole is common in the halo sign in GCA, but it is different from the bunny 
waveform sign, which refers to the biphasic pulsed wave morphology, occurring in early or partial 
subclavian steal phenomenon (28) (Figure 1). 
Also intracranial segments of the carotid arteries, such as the basilar artery, as a progression of the 
vertebral artery, should be examined (29). Finally, the US is also emerging in examining ophthalmic 
arteries, since embolic arterial plaques, previously described as the retrobulbar spot sign, can discriminate 
non-arteritic central retinal artery occlusion in acute/subacute settings (30). 
 
Which patients to screen? 
CDUS is recommended as a first-line investigation in GCA, but a pretest probability score is warranted 
in stratifying GCA diagnostic probability based on inflammatory markers and clinical appearance (GCA 
unlikely, GCA uncertain, GCA probable needing further tests, and definite GCA) (31, 32). 
While the risk factors for ophthalmic ischemic complications have been widely studied, these are less 
known in GCA-related ischemic stroke. In fact, only limited data derive from literature, mainly small 
case series, and unfortunately, only a few heterogeneous population-based studies exist, making it 
difficult to draw robust conclusions. For instance, the role of traditional cardiovascular risk factors 
remains controversial (16). 
Elevated inflammatory markers in stroke patients may be considered a “red flag” for ischemic 
complications, but other studies have reported the opposite (33). Probably, a stronger role is played by 
the persistence of inflammation (34): delayed treatment, in fact, which may lead to an increased 
inflammatory burden, has been associated with an increased risk of ischemic events (34). 
Regarding clinical features, ophthalmic ischemic complications (35, 36) and jaw claudication (37) have 
been linked to ischemic stroke, but this association was not confirmed by other studies (18, 38-40). On a 
speculative basis, it is the combination of multiple factors, such as high C-reactive protein at GCA onset, 
together with ophthalmic involvement, which confers a higher risk of stroke (34).  
On the other side, from a neurological perspective, it is difficult to predict which patient primarily 
diagnosed with stroke should undergo vertebral artery US. Among clinical symptoms, amaurosis fugax 
and persistent frontal headache should be suspicious for GCA. (1, 34).  
In conclusion, only a few and contrasting evidence exist on risk factors for cerebrovascular accident in 
GCA, making it difficult to highlight which subset of patients should be screened with vertebral US. 
Even a recent study performed with MRI showed that there is no significant correlation between 
inflammation of the intracranial arteries and clinical symptoms of GCA, in terms of headache and 
neurological defects (41). However, in the same cohort of 55 GCA patients, 8 (14.5%) presented 
inflammation of at least 1 intracranial artery, compared to none of the 50 healthy controls. Internal carotid 
artery (10.9%) and the vertebral artery (7.3%) were the most commonly involved territories (41).  
Thus, taking into account all these uncertainties, vertebral CDUS could be considered for integration in 
US GCA protocols in future years and studies, to explore the advantage of its evaluation in GCA patients. 
Hence, an algorithm for vertebral artery screening should be desirable, but there is currently limited and 
sometimes contrasting evidence regarding the risk factors for cerebrovascular events in GCA, making it 
challenging to define a clear subset of patients who would benefit most from vertebral artery US 
screening. 



Conclusions 
Stroke is a rare complication of GCA, and GCA is a very rare cause of stroke, but the consequences can 
be harmful.  
Since vertebral artery involvement might be under-recognized in GCA patients, early identification of 
at-risk patients is crucial to improve prognosis, considering that no defined clinical or laboratory 
predictive markers of ischemic events in GCA exist. Moreover, not all GCA patients routinely undergo 
brain MRI, which remains the gold standard for intracranial assessment in GCA (41). However, data are 
emerging on the speculative role of early vertebral US, as integrated into the current US protocol in GCA, 
to examine the inflammatory involvement of this vessel. There is not much evidence that vertebral US is 
particularly reliable (due to technical challenges, difficulty in interpretation, need of high US expertise, 
etc.), but in this paper, we propose to integrate vertebral US findings into routine US protocols, as 
previously done for axillary and subclavian arteries. This may lead to identifying if this approach has 
higher US sensitivity in GCA diagnosis (as occurred when axillary and subclavian arteries have been 
added to the temporal arteries US protocol), especially in patients where vertebral artery involvement is 
suspected and other imaging techniques are not readily available or affordable. Further, only if vertebral 
US assessment is routinely performed and compared with clinical and laboratory data, we will be able to 
collect data on vertebral US usefulness in GCA.  
In Figure 2, we have briefly designed a flowchart upon the current possible value of vertebral US from 
both the rheumatologist’s and neurologist’s point of view. 
Further studies will be needed to grow evidence on such a challenging topic. 
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Figure 1. Left subclavian-vertebral artery passage (longitudinal scan) in a 79-year-old female 
showing false halo sign as appearing hypoechoic 2.1 mm wall thickening, not confirmed at 
transversal scan. Retrograde flow in the left vertebral and subclavian arteries was then noticed 
during examination.  

 
Figure 2. Flowchart of the current possible value of vertebral US from both the rheumatologist’s 
and the neurologist's point of view. GCA, giant cell arteritis; US, ultrasound. 


