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ABSTRACT
Imaging is increasingly recognised as 
an essential element in the manage-
ment of several rheumatologic condi-
tions. Ultrasound is in widespread use 
as a safe, reproducible, and directly 
interpretable method for diagnosis and 
evaluation of arthritis and increas-
ingly of large-vessel vasculitis (LVV). 
Indeed, the diagnosis and management 
of LVV are being transformed through 
the use of imaging. Increasing and 
more standardised evidence is being 
produced on the role of colour duplex 
sonography in the management of LVV. 
Nonetheless, some controversies and 
unresolved issues remain. This review 
describes current findings and reviews 
future perspectives in the use of ultra-
sound for the diagnosis and manage-
ment of LVV.  

The role of ultrasound in the 
diagnosis of LVV
What do we know/what is new? 
Large-vessel vasculitis (LVV) com-
prises two main diseases: giant cell 
arteritis (GCA) and Takayasu’s arteri-
tis (TAK) (1). Diagnosis is based pri-
marily on clinical features, with non-
specific laboratory markers of systemic 
inflammation. Therefore, more objec-
tive findings to support the diagnosis 
are desirable. Traditionally, temporal 
artery biopsy has been the cornerstone 
to confirm the diagnosis of GCA (2, 3). 
With recognition that GCA often can 
include extra-cranial large-vessel in-
volvement, and the characteristic wide-
spread vascular involvement of TAK, 
imaging has become more prominent 
in the evaluation of LVV.
Colour duplex sonography (CDS) is 
gaining an increasing and more stand-
ardised role in supporting the diagnosis 
and management of LVV. Current high-
end equipment has improved diagnos-
tic accuracy and the level of anatomi-
cal and pathologic details detected by 

ultrasound, leading to expanding evi-
dence supporting the concept that CDS 
has higher sensitivity and comparable 
specificity compared to the current 
gold standard (temporal artery biopsy) 
in GCA. Moreover, there is increasing 
interest in the potential role that indi-
vidual ultrasound characteristics such 
as halo distribution or size might have 
in determining disease severity or re-
sponse to therapy. A major drive to re-
search in this area is the significant re-
duction in visual loss arising from more 
rapid diagnosis of GCA achieved by 
implementing clinical evaluation with 
ultrasound-based fast-track clinics (4). 
Standardised consensus-based defini-
tions of ultrasound elementary lesions 
have been formulated by the OMER-
ACT Large Vessel Vasculitis Ultra-
sound Working Group (5). The expert 
panel defined the distinctive charac-
teristics between normal or abnormal 
ultrasound findings of temporal end 
extracranial large arteries based on a 
systematic literature review (SLR). The 
reliability of these definitions was then 
tested in a web-based exercise, demon-
strating excellent intra-rater and inter-
rater agreement (91–99%) for “halo 
sign” and “compression sign”. 
The halo sign and the compression 
sign are regarded as the most relevant 
abnormalities suggestive for GCA and 
agreement amongst experts was 100% 
and 83.3%, respectively. Evidence of 
stenosis or occlusion were excluded 
from the definition of the primary find-
ings which indicated the presence of 
vasculitis, because a halo is usually vis-
ible in these areas in patients with ac-
tive vasculitis. These standardised defi-
nitions can be used for future research, 
including randomised controlled trials, 
and will improve the comparability of 
different studies and the quality of fu-
ture evidence. 
The Role of Ultrasound Compared to 
Biopsy of Temporal Arteries in the Di-
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agnosis and Treatment of Giant Cell 
Arteritis (TABUL) study assessed the 
diagnostic accuracy and the cost-effec-
tiveness of CDS in a multi-centre pro-
spective cohort study of patients sus-
pected of having new onset GCA (6). 
TABUL demonstrated the feasibility of 
developing and implementing an ultra-
sound training programme with good 
intra-rater reliability. Notably, the reli-
ability in interpreting histologic results 
was similar to that of ultrasound (inter-
class correlation coefficient 0.61 and 
0.62, respectively). The study demon-
strated a greater sensitivity but lower 
specificity of CDS compared to tempo-
ral artery biopsy and proposed the best 
diagnostic strategy to be a combination 
of clinical judgment and CDS (leading 
to the highest sensitivity 93%, with a 
specificity of 77%). Only in cases of 
high clinical suspicion, but a negative 
scan, should biopsy be considered.  
The proposed pathway, placing ultra-
sound as the primary investigation in 
all cases with medium to high clinical 
suspicion of GCA, was the most cost-
effective strategy. 
Duftner et al. (7) performed a system-
atic literature review and meta-analysis 
to inform EULAR recommendations 
for the use of imaging in LVV. The de-
tection of a halo sign at the level of the 
temporal artery (sensitivity 77%, spec-
ificity 96%) and MRI of cranial arteries 
(sensitivity 73%, specificity 88%) pro-
vided a high diagnostic value for GCA. 
The role of imaging in the assessment 
of large-vessel GCA (LV-GCA) or 
TAK was less well defined. Barra et 
al. (8) recently published the results 
of a SLR and meta-analysis focusing 
on imaging modalities for the diagno-
sis and disease activity assessment in 
TAK. Despite the small sample size of 
several studies and cross-sectional de-
sign, ultrasound was reported to have 
lower pooled sensitivity (81%) com-
pared to magnetic resonance angiogra-
phy  (92%) or computed tomography 
angiography (>90%) for the diagnosis 
of TAK. 18F-fluorodeoxyglucose-posi-
tron emission tomography (FDG-PET) 
had a sensitivity of 81% to detect dis-
ease activity.  A lower sensitivity of 
CDS compared to more comprehen-
sive imaging modalities is expected, 

because it is not possible to use CDS 
to inspect relevant anatomic areas such 
as the thoracic aorta. Moreover, mag-
netic resonance angiography or com-
puted tomography angiography offer 
the advantage over CDS of providing a 
complete overview of vascular damage 
(stenosis or aneurysms) (9-12).
The first EULAR recommendations for 
the use of imaging in large-vessel vas-
culitis in clinical practice have been re-
cently published (13). Early diagnostic 
imaging tests are recommended to com-
plement the clinical assessment of dis-
ease, ensuring that there is an adequate 
level of expertise and availability. Fur-
ther diagnostic tests should not delay 
the initiation of treatment. The authors 
emphasised that imaging should be the 
initial investigation of choice, given the 
low invasiveness, completeness of as-
sessment with evaluation of multiple 
vessels, and ready availability. How-
ever, temporal artery biopsy should still 
be used in centres without expertise 
in imaging modalities. In cases with a 
high clinical suspicion for GCA and a 
positive imaging test – primarily ultra-
sound of temporal artery and/or axillary 
arteries or alternatively high-resolution 
MRI of superficial cranial arteries – no 
additional tests are needed to confirm 
the diagnosis. Similarly, in low clinical 
probability settings and negative imag-
ing, a diagnosis can be excluded. In all 
other scenarios, further imaging modal-
ities or temporal artery biopsy should 
be pursued to reach greater diagnostic 
certainty. In patients with suspected 
TAK, the preferred imaging modality is 
MRI, performed by experts in the field, 
to search for mural inflammation and/or 
luminal changes. 
Despite the fact that imaging repre-
sents the preferred test according to 
availability, training, equipment and 
settings, the EULAR task force did 
not discard the role of temporal artery 
biopsy in doubtful cases not clarified 
by imaging modalities or when imag-
ing is not available or not performed 
routinely with adequate expertise (14). 
Moreover, ultrasound results should 
always be contextualised and inter-
preted together with clinical judgment 
since false positive CDS findings have 
occasionally been reported in other 

vasculitides, infectious diseases, local 
neoplastic processes or severe arterio-
sclerosis (9, 13, 15, 16). 
An area of growing interest is the po-
tential value of additional ultrasound 
information detected by CDS in the 
diagnosis and outcome prediction of 
LVV (17). A number of previous pub-
lications had proposed different cut-off 
values for pathologically large intima-
media thickness (IMT) (18-20), but re-
cently Schäfer et al. (21) defined cut-
off values to distinguish IMT size in 
the temporal, facial and axillary arter-
ies in patients with GCA compared to 
control cases with different rheumato-
logic conditions. The IMT in vasculitic 
segments of arteries from patients with 
GCA were 0.65mm (standard deviation 
0.18), 0.54mm (SD 0.18), 0.50mm (SD 
0.17), 0.53mm (SD 0.16) and 1.7mm 
(SD 0.41) for the common superficial 
temporal arteries, the frontal and pari-
etal branches, the facial arteries and the 
axillary arteries, respectively. The pro-
posed cut-off values were 0.42, 0.34, 
0.29, 0.37 and 1.0 mm, respectively
Czihal et al. (22) assessed the diagnos-
tic accuracy of B-mode compression 
sonography of the temporal artery and 
B-mode CDS measurement of axillary 
arteries IMT for the diagnosis of GCA 
against clinical and/or histological diag-
nosis. The compression sign (23) with 
measurement of maximum thickness of 
temporal artery wall remaining visible 
upon transducer compression had an 
excellent area under the curve (AUC) 
of 0.95 for the diagnosis of GCA, with 
a cut-off ≥0.7 mm yielding a sensitiv-
ity and specificity of 85% and 95%. The 
cut-off value for axillary arteries IMT 
in the diagnosis of LV-GCA was ≥1.2 
mm, with a sensitivity and specific-
ity of 81.3% and 96.1%, respectively. 
The AUC was equally high (0.91). Us-
ing the combination of temporal artery 
compression and the threshold size of 
axillary arteries IMT (cut-off ≥0.7/1.2 
mm) improved the overall sensitivity 
and specificity for a clinical diagnosis 
of GCA to 85.3% and 91.4%, respec-
tively. 
A better definition of the IMT value to 
be considered compatible with GCA 
could be helpful in the differential di-
agnosis with other conditions or age-
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related changes and severe atheroscle-
rosis. De Miguel and colleagues (24) 
explored whether or not the increase 
in IMT associated with arteriosclerotic 
disease correlated with an increase in 
temporal artery IMT that could affect 
the interpretation of CDS in elderly 
patients referred for suspected GCA. 
De Miguel et al. recruited consecutive 
patients ≥50 years old with high vas-
cular risk but no signs or symptoms 
of LVV. The carotid IMT (particularly 
if >0.9 mm) correlated with temporal 
artery IMT (>0.3 mm). The authors 
suggested that an IMT of the tempo-
ral artery branches >0.34 mm with at 
least two branches involved should 
be used as more restrictive diagnos-
tic criteria for defining the presence 
of GCA, in patients with pre-existing 
arteriosclerotic diseases. Relying only 
on the echogenicity of the halo could 
be misleading in these patients because 
sometimes arteriosclerosis might result 
in hypoechoic increase in IMT, at least 
in the carotid arteries (24). 
The minimum accepted standard for 
CDS assessment of a patient with sus-
pected LVV includes the evaluation of 
temporal and axillary arteries, known 
to increase the diagnostic yield of ul-
trasound (9, 13, 18). The adjunctive 
benefit of including other cranial ves-
sels such as facial or occipital arteries 
was assessed in a prospective study of 
93 patients with GCA. The facial artery 
was involved in 40% of cases and the 
occipital artery in 31.2% of patients. 
These two arterial sites exclusively 
showed a halo (without co-existing 
temporal artery involvement) in 18.2% 
of patients (25). Vertebral arteries can 
also have an adjunctive diagnostic role 
(26). Therefore, maintaining a high 
level of suspicion and extending CDS 
examination to more anatomical sites 
might be of value in clinically sugges-
tive cases (25, 27).

Controversies and future 
perspectives
As outlined above, there have recently 
been significant advances in the diag-
nostic role of ultrasound for GCA. On 
the other hand, there is insufficient data 
on diagnostic accuracy of CDS in other 
forms of LVV, although definitions of 

individual lesions and IMT values have 
been reported for TAK and idiopathic 
aortitis (5). Despite our improved 
knowledge on the use of CDS for the 
diagnosis of GCA, there remain unre-
solved issues. 
The assessment of IMT and its patho-
logical cut-off values have not been 
included in the definitions of halo be-
cause of the lack of consensus and the 
need for further validation in GCA. 
Schäfer et al. (21) performed IMT 
measurements at pre-specified arterial 
segments (1 cm distal to the emergence 
from deeper structures for the com-
mon superficial temporal artery, 1 cm 
distal to the bifurcation for frontal and 
parietal branches and at the mid-point 
of the mandibular bone for the facial 
artery) with a good interclass correla-
tion coefficient between the two expert 
sonographers. However, further inves-
tigation of the reproducibility of such 
cut-offs in longitudinal cohorts of pa-
tients with variable localisation of halos 
along the involved arterial segments is 
needed. Moreover, the proposed cut-off 
values were compared to patients with 
other rheumatologic conditions poten-
tially associated with high cardiovascu-
lar risk and atherosclerosis and not with 
healthy individuals. Nevertheless, the 
control group selected by Schäfer et al. 
(21) might indeed be more representa-
tive of the average elderly patient with 
increased cardiovascular comorbidities 
referred for suspected, but then non-
confirmed vasculitis. Therefore, further 
studies are needed to characterise the 
role of measuring IMT for the diagnosis 
and monitoring of GCA and LVV.
The role of CDS to assess the extent and 
severity of disease at baseline and as an 
outcome measure requires further clari-
fication. Czihal et al. reported a poorer 
response to treatment in patients with 
GCA who had ultrasound evidence of 
more extensive vessel involvement (28) 
(cranial and extracranial) compared to 
those with either isolated abnormali-
ties in cranial or extracranial areas; this 
needs to be confirmed in larger studies. 
Large prospective studies are needed 
to confirm the prognostic role of ultra-
sound so that in future we can poten-
tially tailor treatment based on baseline 
imaging and biomarker information.  

The availability of high quality CDS is 
increasing, but in order to apply it ef-
fectively in LVV, it requires a high level 
of expertise to perform and interpret the 
findings correctly; this can be achieved 
with continuing training programmes. 
Moreover, the interpretation of imaging 
findings for the differential diagnosis 
between vasculitis and comorbid con-
ditions should be improved and stand-
ardised.  Recent reports have suggested 
a promising role for different applica-
tions of CDS or new diagnostic tools 
that could improve the management of 
LVV in the future. Contrast-enhanced 
ultrasound (CEUS) of carotid arteries 
has been reported to optimise the visu-
alisation of the lumen border and vessel 
wall vascularisation as a sign of disease 
activity in patients with LVV (29, 30). 
Apart from ultrasonographic assess-
ment, new imaging modalities are be-
ing investigated, especially in ophthal-
mology, to improve the detection of 
GCA and further reduce the rate of per-
manent visual loss. Changes specific to 
GCA have been reported with tests such 
as dynamic contour tonometry (31) and 
optical coherence tomographic angiog-
raphy (32). Nevertheless, until a con-
firmatory test with the optimal sensitiv-
ity to detect the disease is found with 
the reliable characteristics of a true gold 
standard, the role of clinical evaluation 
still remains crucial in reaching a final 
diagnosis of LVV. 

The role of ultrasound in the
management and monitoring of LVV  
What do we know/what is new?
As a tool with limited cost, relatively 
short time requirements and a lack of 
radiation, ultrasound has become in-
creasingly used in the follow-up and 
monitoring of patients with LVV.
Despite being an investigator-depend-
ent test in which the skill and the expe-
rience of the operator influence the di-
agnostic accuracy of the method, CDS 
has proven to be a very useful tool for 
diagnosis of LVV. However, after the 
diagnosis, physicians must decide on 
the most appropriate follow-up method. 
Currently, whilst use of CDS is an ap-
pealing modality, the evidence for its 
role in monitoring disease remains un-
certain.
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While CDS offers a good window to 
visualise cranial and axillary arteries, 
it has limited value on the assessment 
of other vascular territories, such as 
the thoracic aorta, where other imag-
ing modalities, such as MRI and/or CT 
and FDG-PET, have greater advantage. 
This poses a problem when consider-
ing CDS for the monitoring of LVV 
patients, especially in the case of LV-
GCA or TAK. 
Besides the vascular beds affected, an-
other point to consider in the use of CDS 
to monitor disease activity and damage 
in LVV is when to re-evaluate patients. 
Imaging signs of inflammation, par-
ticularly the ‘halo’ sign at the temporal 
artery, usually disappear between 2 to 
4 weeks after initiating glucocorticoid 
therapy (Table I). Moreover, the role of 
imaging in the assessment of a suspect-
ed flare or relapse is still to be elucidat-
ed, since the literature on this topic is 
limited and mainly descriptive, not add-
ing further insight to the value of imag-
ing compared with a clinical definition 

of flare only. This issue was recently 
reviewed in the EULAR imaging rec-
ommendations for LVV; it is suggested 
that during follow-up, when flare is 
suspected, imaging might be helpful 
to confirm or exclude it. However, im-
aging is not routinely recommended 
for patients in clinical and biochemi-
cal remission or with a clear-cut clini-
cal flare. When clinical and laboratory 
parameters are inconclusive, imaging 
might assist in the decision of whether 
or not to change treatment (13). 
Time to halo disappearance is influ-
enced by various factors and, in the 
studies outlined in Table I, different 
methodologies and length of treatment 
before the first ultrasound evaluation 
was performed are key factors to con-
sider. In the 1997 study by Schmidt et 
al. glucocorticoid usage before the first 
scan varied considerably: 5 patients 
had not received glucocorticoid, 10 
had received treatment for less than 24 
hours, 11 for 1 to 10 days beforehand, 
and 4 had been treated with doses of 

glucocorticoid that were too low to 
suppress disease activity (33). Pérez 
López (34), studied patients with GCA 
who had received a mean of 5 days 
(range 1–10) of glucocorticoids prior 
to ultrasound, whilst Karahaliou et al. 
recruited patients who underwent their 
first CDS before receiving any gluco-
corticoid therapy (35).
The length of glucocorticoid treatment 
before the first ultrasound evaluation is 
indeed crucial, because sensitivity and 
specificity of ultrasound rapidly de-
creases after treatment, as demonstrat-
ed by several authors (Table I). Luqm-
ani et al., in the TABUL study, showed 
that the sensitivity of CDS decreased 
from 64% with ≤1 day of glucocorti-
coids to 47% if ≥ than 2 days of gluco-
corticoids, while maintaining relatively 
similar specificity (81 and 82%) (6).
The sensitivity to change of CDS has 
been demonstrated by Monti et al. 
(36), further emphasising the potential 
importance of this imaging technique. 
In this recent study, the percentage of 

Table I. Time to halo disappearance evaluated by ultrasound and sensitivity/specificity at diagnosis and after glucocorticoid treatment.

Study	 N of GCA/	 Territories	 CDS timing	 Sensitivity/specificity 	 Time to halo	 GC dose
	 N positive CDS	 scanned		  at diagnosis (%)	 disappearance	

Schmidt et al. 	 30/22	 CSTA, FB, PB	 Before biopsy and every	 73/100	 16 [7-56] days	 NS
1997 (33)			   3-4 days until halo 
			   disappearance	

Karahaliou 	 22/18	 CSTA, FB, PB	 Prior to treatment and	 82/91	 22 days	 NS
et al. 2006 (35)			   14±1 days after	 100% specificity if 	 14 days in 50% of patients
				    bilateral halo	

Pérez Lòpez	 30/22	 CSTA, FB, PB, OphA	 Baseline and 6 weeks	 73/80	 50% of patients had a	 1mg/kg/day and, if visual 
et al. 2009 (34)			   and 6 months after		  halo detectable 6 weeks 	 symptoms 3 pulses of 1g/
			   starting treatment	  	 and 6 months after GC 	 day methylprednisolone

De Miguel 	 30/38*	 CSTA, FB, PB	 Baseline, every 2 weeks	 NS	 8 [2-30] weeks	 NS
et al. 2012 (38)			   for the first month and every 
			   4 weeks thereafter until
			   halo disappearance	

Habib et al. 	 16/13	 CSTA, FB, PB	 Before treatment and at	 81/88	 3 [2-4] weeks	 40 to 60 mg daily for 1-3
2012 (39)			   2,4,8 and 12 weeks 	 100% specificity if		  months with gradual
			   after treatment	 bilateral halo		  tapering thereafter

Hauenstein	 36/28	 CSTA, FB, PB	 After 0-1 days; 2-4 days	 After 0-1 days: 87.5/91.7	 NS	 NS 
et al. 2012 (40)			   and more than 4 days of	 After 2-4 days: 50/100 
			   GC	 After >4 days: 50/80	

Monti et al.	 118/52	 CSTA, FB, PB, AX	 At each visit and when 	 If <7 days of GC 63.3/100	 NS	 ≥30 mg/day
2018 (36)			   suspected flare	 If ≥7 days of GC 43.6/98.3
				    If <7 days of GC and 
				    highly suspicious clinical
				    picture 81.8/100 
	
AX: axillary artery; CSTA: common superficial temporal artery; FB: frontal branch; NS: not specified; OphA: ophthalmic artery; PB: parietal branch; SA: 
subclavian artery.
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patients with just one site showing halo 
was lower in new onset compared with 
follow-up (9% vs. 47% p=0.001) or 
flaring patients (9% vs. 31%, p=0.02) 
with GCA. Moreover, the thickness of 
halo of the axillary arteries was signifi-
cantly reduced from initial referral to 
follow up and flare (1.6±0.4 to 1.4±0.2 
in follow up, p=0.01, and 1.4±0.2 in 
flare, p=0.02). By contrast, differences 
in the halo size of temporal arteries 
were non-significant.
Clinically, halo disappearance often 
correlates with improvement in clini-
cal and laboratory findings and even 
though its precise role in follow-up still 
needs clarification and robust reproduc-
ible data, CDS is emerging as an impor-
tant tool, especially in clinically flaring 
patients on treatment, whose inflamma-
tory markers are not always elevated.
When managing LVV, apart from eval-
uating the persistence or disappearance 
of signs of inflammation, it is important 
to monitor for potential structural dam-
age. The frequency of screening as well 
as the imaging method applied should 
be decided on an individual basis (13).
García-Martínez et al. (37) systemati-
cally screened patients with GCA for 
evidence of aortic structural damage 
every 4 years and found that aortic 
diameters increased over time, sig-
nificantly in the case of the ascending 
(39±11 vs. 42±15, p=0.018) and de-
scending aorta (28±5 vs. 29±4, p=0.03), 
in patients with aortic structural dam-
age at the baseline CT scan, indicating 
progressive dilatation over time in the 
damaged aortic segments. 
The careful monitoring for structural 
damage following diagnosis is of cru-
cial importance in LVV, because sur-
vival is worse in patients with aortic 
dissection/aneurysm, when compared 
to the general population, as demon-
strated by Kermani et al. In this 2013 
study, the incidence of artery stenosis 
remained relatively constant beyond 5 
years from diagnosis of GCA (p=0.77) 
but the incidence of aortic aneurysm/
dissection increased after 5 years 
(p=0.009), with worse survival rates for 
these patients (41). 
A more recent prospective study, en-
rolling 187 patients with GCA fol-
lowed over a mean of 4.39±2.22 years, 

demonstrated LV involvement in 123 
patients (subclavian 42%, axillary 
32%, thoracic aorta 20%) and, in 106 
with serial imaging, new arterial le-
sions were noted in 39%, all of whom 
already had baseline abnormalities, of-
ten in the absence of symptoms of ac-
tive disease (42).
Compared to GCA, there is only lim-
ited data on the value of ultrasound in 
TAK. Fan et al. prospectively included 
51 patients with TAK (with follow up 
information in 20 cases), to evaluate 
wall thickness and outer vessel wall 
diameter of their carotid arteries. Be-
tween 2 and 5 follow-up examinations 
were performed for each patient. After 
treatment was started, the wall thick-
ness and outer diameter of the carotid 
arteries increased in patients who sub-
sequently relapsed but decreased in 
patients who remained in remission, 
however, these differences were non-
significant (43). 
Monitoring of structural damage was 
a topic of consideration in the EULAR 
imaging recommendations. According 
to these, in patients with LVV (GCA or 
TAK), regular imaging with magnetic 
resonance angiography, computed to-
mography angiography and/or ultra-
sound may be used for long-term moni-
toring of structural damage, namely in 
patients showing signs or symptoms of 
stenosis/occlusion or aneurysms and in 
patients with recurrent or persistent in-
flammation of large arteries and/or the 
aorta.
As for the ideal imaging method, the 
choice should consider the affected 
vessel(s), local settings and expertise. 
For aortic inflammation and dilatation, 
MRI or CT are mentioned as prefer-
able. MRI in specific, has advantage 
over ultrasound, given that this is a pro-
cedure easier to standardise, less opera-
tor dependable and that allows the ex-
ploration of multiple vascular beds at 
the same time, reducing the possibility 
of missing inflamed sites. However, ul-
trasound also presents advantages and, 
for monitoring stenosis of the axillary/
subclavian arteries ultrasound is eas-
ily performed. The EULAR task force 
stressed the lack of solid evidence re-
garding the most appropriate imaging 
tools for follow-up and monitoring of 

LVV and mainly based their recom-
mendations on expert opinion.

Controversies and future 
perspectives
The best imaging method for follow-up 
and monitoring of patients with LVV 
as well as the timings to perform such 
evaluation are still a matter of debate, 
in the absence of robust evidence. A 
chest radiograph performed every 2 
years to monitor for aortic aneurysm 
and abdominal ultrasound is current 
practice in some countries (44), how-
ever there is no evidence for the benefit 
of this practice (13). 
Outcome prediction is another topic in 
need of further investigation. Of note, 
a study by Blockmans et al., enroll-
ing 54 patients with GCA with a mean 
follow-up period of 47±30 months, 
compared PET positive vs. PET nega-
tive patients, having aortic dilatation as 
the main outcome. In this study there 
was a significant increase in ascend-
ing and descending aorta diameter in 
PET positive patients (40 vs. 37 mm, 
p=0.025 and 34 vs. 31 mm, p=0.044, 
respectively), prompting the authors to 
infer a possible predictive role for PET 
for aortic dilatation (45).
As for ultrasound, few studies pre-
sented relevant results regarding pos-
sible prediction of outcome; of note, 
involvement of multiple vs. only one 
temporal artery branch was associated 
with a longer time until halo disappear-
ance in one study (12.6 vs. 6.5 weeks, 
p<0.01) (38).
To emphasise the need for further stud-
ies of the role of imaging in the long 
term management of LVV, the EULAR 
task force responsible for the EULAR 
imaging recommendations delineated 
important topics for the future research 
agenda, including: investigate the ad-
ditional value of the different imaging 
modalities in the assessment of disease 
activity during follow-up over clinical 
and laboratory assessment alone and 
investigate the value of imaging (e.g. 
assessment of the extent of vascular 
involvement) as well as individual vas-
culitis signs (e.g. ‘halo’ sign, contrast 
enhancement as compared with wall 
thickening) as a prognostic factor for 
LVV outcomes (13).
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Conclusions
CDS of cranial, axillary and other ac-
cessible arteries can significantly im-
prove the diagnosis and management 
of LVV. The role of ultrasound in the 
diagnosis of GCA is supported by ro-
bust evidence and recently published 
recommendations. Importantly, how-
ever, a high level of expertise, correct 
machine settings, and clinical judgment 
are essential elements when interpret-
ing ultrasonographic findings.
The additional contribution of CDS 
in monitoring and follow-up of LVV 
is still uncertain, but with promising 
evidence. We still do not know which, 
if any, of the currently available imag-
ing modalities are effective in screen-
ing patients for structural damage and 
aneurysm development; or how often 
patients should be screened for these 
complications. 

Take home messages
•   CDS of temporal and axillary arteries 

is recommended as the primary diag-
nostic tool for investigation of sus-
pected GCA in centres with availabil-
ity and expertise in this technique.

•   Sensitivity of CDS for GCA decreas-
es rapidly following glucocorticoid 
treatment, which means that timely 
evaluation is crucial. 

•  In LVV, CDS offers a good visuali-
sation window for temporal, axillary 
arteries and abdominal aorta, but is 
limited for the evaluation of thoracic 
aorta, for which CTA and MRA are 
preferred imaging options.

•  Arterial imaging in GCA should be 
performed at diagnosis and subse-
quent imaging should be considered, 
especially if baseline abnormalities 
are noted.

• Timing for imaging re-evaluation 
should be decided on an individual 
basis. 
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