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Abstract Much progress has beenmade in the use of imaging
as a diagnostic tool in giant cell arteritis (GCA), which assists
in the management of patients where the initial diagnosis is
unclear. This includes patients with atypical cranial symp-
toms, or with predominantly systemic, constitutional or limb
symptoms. Ultrasound and magnetic resonance imaging are
capable of visualising both the cranial and extracranial large
vessel circulation, with vessel wall thickening and stenotic
lesions being visualised. Computed tomographic angiography
is helpful in visualising the aorta for aneurysm complicating
GCA but can also detect vessel wall thickening in established
large vessel vasculitis. PET-CT is a very sensitive test for early
vascular inflammation in extracranial large vessel vasculitis,
before aneurysmal or stenotic lesions have developed, of use
in the patient with unexplained constitutional symptoms. The
place of imaging in the follow-up of GCA is being investigat-
ed, and repeated imaging may be useful in select cases.
Generally, vascular abnormalities become less defined once
glucocorticoid treatment has been started, and therefore, im-
aging studies must be conducted early as part of a GCA fast-
track assessment.
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Introduction

Classical cases of cranial giant cell arteritis (GCA) are easily
diagnosed. However, when GCA presents as large vessel vas-
culitis (LVV) in the form of refractory polymyalgia, isolated
aortitis or more widespread large vessel involvement without
cranial symptoms, imaging becomes essential to ascertaining
the diagnosis and optimal management.

The complications of untreated GCA include ischaemic
complications of sight loss and stroke. Sight loss has been re-
ported to occur in between 15 and 25 % of patients at presen-
tation [1]. Extracranial involvement is frequent [2–5] and can
be complicated by aortic aneurysm formation and dissection,
reported as occurring at a rate of 18% in a report from theMayo
clinic, along with large artery stenosis at a rate of 13 % [6].

The traditional ‘gold standard’ test for GCA is biopsy of a
temporal artery (TA), but biopsy positivity may be no greater
than 40 % and mainly useful in cranial manifestations of the
disease (as embodied in the 1990 ACR Classification criteria).
Hence, imaging plays an increasingly important role in diag-
nosis and follow-up in GCA and indicated for the following
reasons:

1. Early diagnosis—ultrasound and cranial magnetic reso-
nance imaging (MRI) versus TA biopsy

2. Differentiation of mimics from GCA
3. Assessment of refractory cases of GCA or polymyalgia

rheumatica (PMR)
4. Diagnosis of LVV in the context of a systemic

syndrome (constitutional symptoms, anaemia, raised
inflammatory markers)
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5. Differentiation from other causes of LVV such as retro-
peritoneal fibrosis, IgG4 disease, isolated aortitis, inflam-
matory aortic aneurysms

6. Assessment of disease activity and outcomes in evalua-
tion of response to therapy

There is crossover in the applicability of imaging tech-
niques and genuine overlap of GCA with other large vessel
vasculitides, including Takayasu’s arteritis and IgG4-related
disease. While reference will be made below to imaging in
these diseases, these will not be included in this review.

This review will consider the use of ultrasound, computed
tomography (CT), MRI and fluorodeoxyglucose positron
emission tomography (FDG PET), with angiography briefly
reviewed for historical interest. The modalities are discussed
with regard to the purposes of imaging in GCA as stated
above.

Ultrasound

The use of colour Doppler ultrasound for the assessment of
LVVmirrors the technological development of the equipment
and probes available. Reports on the use of Doppler ultraso-
nography for studying arterial flow patterns appeared from the
late 1970s. In 1990, long segments of circumferential thick-
ening of the carotid arteries were found to be characteristic of
Takayasu’s arteritis [7], later described as the Bmacaroni^ sign
[8].

Probes capable of studying superficial temporal arteries
allowed demonstration of equivalent abnormalities in these
vessels [9], described as ‘hypoechoic halos’ surrounding ves-
sel lumen, due to an oedematous thickened artery wall
(Fig. 1). This is different from the focal hyperechoic wall
thickening seen in atherosclerosis. The addition of Doppler
studies have identified areas of stenosis and occlusion

indicating damage due to arteritis, though this is not a specific
finding of GCA [10].

The technique also allows examination of other cranial
(occipital and facial) and extra-cranial (axillary, subclavian)
arteries (Fig. 2). Ultrasound of the extracranial arteries im-
proves the sensitivity of the test. The axillary arteries are easily
accessible, and involvement is found in 53 % of patients
diagnosed with GCA [11], although only 60 % of pa-
tients with large vessel involvement in GCA have tem-
poral arteritis. Diamantopoulous et al. reported that ad-
ditional scanning of the carotid arteries improves the sen-
sitivity of the test further [12]. The total time for examination
is 30–40 min.

A probe with frequency greater than 15 MHz should be
used (corresponding to an image resolution of 0.1 mm) with
gain and dynamic range setting that allows vessel wall to be
differentiated from the vessel lumen. With this, a resolution
much greater than that achieved by other techniques can be
obtained. The pulse repetition frequency during colour
Doppler should range between 2 and 3.5 kHz depending
on the calibre of vessel being examined, with inappro-
priately high settings giving the false appearance of a
halo. Dynamic techniques such as the ‘compression sign’
described by Aschwanden et al. mitigate against operator ex-
perience [13•].

Ultrasound assessment of LVV is operator dependent. High
sensitivity and specificity are obtained in the hands of an ex-
perienced operator, but very heterogeneous results have been
reported in the various studies of this technique, with test sen-
sitivities ranging from 35 to 86 % [14, 15]. Standardisation of
technique and equipment, probe settings, image acquisition
and examination of a number of cases, both normal and abnor-
mal, before applying the test in practice, is required.
Ultrasound may only detect transmural inflammatory involve-
ment; limited histopathological abnormalities consistent with
GCA may be difficult to detect [16].

Fig. 1 A hypoechogenic halo of
the temporal artery in a patient
presenting with relapsing
symptoms
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A fast track pathway [17] that reduces sight loss with im-
mediate treatment and assessment of GCA relies heavily on
urgent diagnostic evaluation with ultrasound and, if indicated,
a temporal artery biopsy. There is some evidence that sensi-
tivity of ultrasound declines within a few days of GC therapy
(discussed below). However, it makes biopsy unnecessary in
unequivocally positive or negative cases [18].

Ultrasound can identify vasculitis in any region, in-
cluding the lower limbs [19], abdominal aorta [20] and
even the thoracic aorta by transesophageal echocardiography
[21].

Computed Tomography and Computed
Tomographic Angiography

Computed tomographic angiography (CTA) is useful in the
diagnosis of extracranial LVV. Mural thickening, as well as
wall enhancement in the venous phase, are considered signs of
active large vessel disease, correlating with activity on PET-
CT [22••, 23]. Evidence of aortitis may be seen in up to 65 %
of patients with newly diagnosed GCA [24•]. CTA is more
traditionally used to assess the lumen, and can therefore also
detect stenotic and aneurysmal lesions that can complicate
GCA [25]. Aneurysmal lesions at onset may indicate resistant
disease and worse vascular prognosis [3]. Unusual patterns of
stenosis not characteristic of atherosclerosis may alert a radi-
ologist to the possibility of LVV.

Of likely greater clinical relevance, however, is the role of
contrast-enhanced thoracic CT in the routine investigation of
patients with inflammation of unknown origin. This is a sim-
ple, fast and easily accessible test, in which mural thickening
of the aorta and its major branches can often be well demon-
strated as an incidental finding (Fig. 3) [26] (personal data).
Identification of this sign requires a vigilant radiologist who
will often be primed to look for evidence of infection or ma-
lignancy by the requesting physician. We expect that, with
greater awareness of the frequent extracranial large vessel in-
volvement in GCA, the discovery of Bincidental^ LVV will
increase. However, CT may not reliably detect mural thicken-
ing in early stages of LVV.

Magnetic Resonance Imaging

MRI is used to demonstrate vascular luminal anatomy of ste-
nosis and dilatation, and measure mural thickening and en-
hancement, thought to correlate with disease activity.

In 1998, Mitomo et al. reported a case where MRA using a
1.5 T scanner appeared to demonstrate luminal narrowing, in a
patient already diagnosed with GCA clinically and by biopsy
[27]. AnMRI of 1 Twas found to be insensitive to vessel wall
changes, being unable to provide sufficient resolution to ex-
amine the temporal artery wall in detail [28]. Bley et al. re-
ported the use of 1.5 T contrast-enhanced MRI to evaluate
mural inflammation of temporal arteries [29], followed by a
series of 7 cases where the cranial vessels were successfully
imaged using 3 T MRI, combining MRA with contrast-
enhanced MRI to identify delayed mural enhancement [30].
In a subsequent study of 64 patients with suspected GCA, the
technique was found to have a sensitivity of 85.7 % and spec-
ificity of 95.5 % with 10 days or less steroid treatment [30]. A
further refinement is the use of T2-weighted BLADE imaging
that can identify severe inflammation without contrast and
reliably measure vessel wall thickness as a surrogate for in-
flammatory change, though contrast-enhanced MRI remains
more sensitive [31]. Recently, a multicentre trial report-
ed a sensitivity of approximately 80 % and specificity
approaching 90 % in patients treated for 5 days or less,
but sensitivity reducing to 72.7 % with treatment for 6–14
days [32•].

Other groups have reported cases of MRI being used in
cranial GCA [33, 34]. The use of a 32 channel surface coil
appears to offer no advantage to a 12 channel coil, which
potentially allows combination with neck and body coils for
a more comprehensive vascular assessment [35].

MRI of 3 T has been used to investigate the involvement of
intracranial, deep ophthalmic and deep temporal arteries
[36–38]. The clinical correlation of abnormal findings in this
context is not yet established.

ECG gated 1.5 and 3 TMRI, with appropriate surface coils,
allows imaging of the aorta, iliac vessels and major upper
body branches, making this suited to the evaluation of extra-
cranial LVV. Hence, there has been much focus on this

Fig. 2 A hypoechogenic halo of
the axillary arteries in a patient
with chronic mild constitutional
symptoms and raised
inflammatory markers
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technique in the context of Takayasu’s arteritis, where the
younger patient population makes reduced radiation exposure
advantageous and the pattern of vessel involvement is pre-
dominantly extracranial. However, its use in GCA has been
investigated [39], including the possibility of simultaneously
combining cranial imaging [40].

Stenotic lesions are common in GCA and often asymptom-
atic. They may signify damage rather than active disease. In a
report of 28 patients, 19 were found to have subclavian or
axillary artery involvement, but only 6 had signs or symptoms
[41]. Mural changes were not evaluated. The study of Meller
et al. used 1.5 T MRI to study 14 patients with LVV. Thirteen
patients were found to be positive on MRI. Interestingly, no
abnormalities were found onMRA. Forty seven of seventy six
territories concorded between MRI and PET, with the authors
of the opinion PET was a more reliable investigation [42].

FDG PET and PET-CT

There are many case reports illustrating the use of PET and
PET-CTwith FDG in the diagnosis of GCA. Blockmans et al.
reported a prospective study of 35 patients followed with se-
rial PET [43]. The degree of FDG uptake appeared to correlate

with CRP [44]. These findings not only established PET-CTas
a potential diagnostic tool for GCA but confirmed GCA as a
systemic disease with frequent extracranial involvement. A
meta-analysis has determined an overall sensitivity of 80 %
and specificity of 89 % for PET and PET-CT in the diagnosis
of GCA when compared to reference clinical criteria [45].
However, ensuring that PET is performed while patients are
still steroid naïve can improve sensitivity [46].

Metabolically active lesions, which may not be specific to
vasculitis, can introduce challenges in interpretation.
Atherosclerotic lesions, being metabolically and immunolog-
ically active, take up FDG [47]. Blockmans et al. noted a large
number of Bcontrol^ patients with non-vasculitic diagnoses
had FDG uptake in lower limb vessels [48]. The combination
of PET with CT images improves the current limited resolu-
tion of PET and allows for better morphological identification
of atheromatous plaques.

Most clinicians and reports have relied on the trained eye of
a reporting radiologist, with smooth uptake of FDG along a
length of aorta and its branches being considered characteris-
tic of LVV (Fig. 3). However, a number of methods have been
employed to provide more accurate quantification, making
use of the measured standardised uptake value (SUV) of an
area of interest. One approach has been to compare vascular

Fig. 3 A 76-year-old female underwent routine CTscan (with contrast of
her chest, abdomen, pelvis) for evaluation of weight loss, polymyalgia
and anaemia and raised CRP. The scan revealed extensive aortitis and
subsequent ultrasound evaluation confirmed ‘halos’ in the axillary artery.

The temporal artery biopsy was positive indicating a diagnosis of
‘polymyalgia arteritica’. a Temporal artery halo before treatment. b, c
PET-CT evidence of axillary artery vasculitis after starting treatment.
di–iii Aortic wall thickening noted on contrast-enhanced thoracic CT
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wall uptake against background liver uptake [45]. The Meller
scale [42] uses a semiquantitative 0–3 scale, with 0 (no up-
take) and 1 (uptake less than liver background) being nega-
tive, and 2 (equal to liver) and 3 (higher than liver) being
positive. However, systemic inflammation may also involve
the liver, so that it does not serve as true reference standard. A
comparison of arterial wall uptake to venous blood pool
SUVmax (maximum measured SUV in the area of interest)
was found to be superior [49•], but this has not been confirmed
by others or compared to visual analysis.

However, although a semiquantitative approach may in-
crease the objectivity of findings, it does not necessarily in-
crease diagnostic accuracy. Limitations are the difficulty in
precisely defining areas of interest that do not overlap with
adjacent structures, and the frequent presence of atheroscle-
rotic lesions in the population affected by GCA that would
contribute to false positive results. Lehmann et al. found that a
purely quantitative approach increased the sensitivity of anal-
ysis greatly, at the expense of much reduced specificity [50].
Further, Meller noted differences in measured background
uptake depending on whether a dedicated or hybrid PETscan-
ner was used, implying that variability is introduced by differ-
ent scanning equipment [42].

Imaging the cranial arteries by PET is technically difficult
due to the high FDG uptake by the brain and limited camera
resolution. Available technology continues to improve, and
Muto et al. were able to identify temporal artery inflammation
on PET-CT images [22••].

Despite its usefulness, the applicability of PET-CT is lim-
ited by its cost and the amount of radiation exposure involved.
The use of immunosuppression at the time of PET has the
potential to reduce sensitivity (from 99.6 to 52.9 % in one
report [51]), limiting it to patients with atypical or subclinical
vasculitis due to the emphasis in current guidance on early
empirical treatment in cranial GCA. Glycaemic levels should
be well controlled, although whether this is as relevant in
inflammatory conditions as it is in malignancy is not firmly
established [52, 53]

Conventional Angiography

Conventional angiography is of historic interest. Gillanders
[54] described a series of 15 patients where what were thought
to be characteristic changes of GCA were seen in affected
patients which were then used as a guide to biopsy location.
The findings appeared to be replicated by the references [55,
56, 57]. However, in later studies, Layfer [58] found that the
purported characteristic changes were not specific, while
Sewell et al. [59] determined that angiography was not an
alternative to biopsy.

Angiography of the aorta or limbs can indicate a diagnosis
of extracranial LVV and delineate extent of vessel

involvement [57]. Angiographic abnormalities form part of
the ACR 1990 criteria for the classification of Takayasu’s
arteritis. Occasionally, angiography can establish disease of
the limb vessels in isolation [60]. However, the test is limited
by only being able to demonstrate areas of stenosis and dila-
tation, which are likely signs of damage rather than active
inflammation.

Imaging Findings After Initiating Treatment
and During Follow-Up

Imaging findings of cranial vasculitis appear to disappear rap-
idly with treatment. Schmidt et al. noted in a longitudinal
study that, on average, appearances resolved after a mean of
16 days of treatment [9], withKarahaliou et al. noting a similar
mean time of 22 days to resolution [10]. Hauenstein et al.
noted sensitivity of 88 % within the first day of treatment,
reducing to 50 % after more than 4 days of treatment [61••].
Disappearance of the halo sign has been reported after only
2 days of treatment [62], making early ultrasound necessary
for the test to be discriminative.

Similar findings have been reported for cranial MRI, where
Hauenstein et al. noted an initial sensitivity of 88 % reducing
to 56 % after 4 days [61••]. In a large prospective series, the
sensitivity reduced from approximately 80 to 72.7 % with
treatment for 6–14 days [32•]. MRI abnormalities have been
reported to disappear after 16 months of successful treatment
[63].

De Miguel et al. reported much longer times for resolution,
with a mean time of 11 weeks till halo disappearance [64], and
Perez-Lopez et al. have noted persistence in half of a cohort of
26 halo-positive patients at 6 weeks [65]. Persistence up to
7 months has also been reported [66]. A possible expla-
nation for longer lasting halos could be intimal prolif-
eration with fibrosis that is often histologically reported
as healed arteritis.

Resolution of aortic wall thickening with treatment has
been reported after a mean interval of 6.3 months [22••]. In
cases of limb arteritis imaged by ultrasound, improvement, but
not necessarily complete resolution, is noted after mean inter-
vals of 21.9 [67] and 40 months [68]. However, a report by
Meller et al. did not show reduction of vessel wall thickening
after a median interval of 19 months when studied by MRI
[42].

FDG uptake on PET also reduces with treatment but does
not necessarily normalise (Fig. 3). Blockmans [43] reported
that, although there was reduction in FDG uptake between
onset and 3 months, residual uptake persisted to 6 months,
suggesting that vascular lesions remain metabolically active
after they are treated. Muto et al. similar found improvement,
but not resolution, of PET findings after mean interval of
4.6 months [22••]. The place of repeat PET in suspected re-
lapse is therefore unclear without interval scanning. Despite
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this, serial PET has been used as an outcome measure in re-
sponse to treatment, albeit with PET results apparently lagging
some months behind clinical response [69].

Large vessel wall enhancement on MRI is considered
equivalent to FDG uptake on PET and would be expected to
improve with treatment. However, this finding has not been
prospectively studied in GCA. More extensive studies in
Takayasu’s arteritis have shown inconsistent findings during
follow-up.

Delayed wall enhancement may persist in inactive disease
[70]. This has been attributed to the distribution of gadolinium
contrast media into fibrotic as well as inflamed tissue. This
property of gadolinium is well described in the context of
cardiac MRI, in Takayasu’s arteritis [71]. Contrast
agents that interact with plasma proteins have prolonged
intravascular persistence and reduced interstitial distribu-
tion [72]. However, even oedema-weighted imaging was
found to demonstrate oedema in 56 % of cases in clinical
remission based on National Institutes of Health criteria
[73]. A further report complicates the picture by suggesting
mural thickening correlates with disease activity at diagnosis,
but that reduction in mural enhancement more reliably reflects
reduced disease activity at 6 months [74].

A possible explanation is that these findings may
reflect true subclinical disease activity, increasingly
recognised in supposedly quiescent GCA. Furthermore,
although the two diseases share histopathological fea-
tures, they remain separate entities, which can reflect
in imaging differences [75].

Apart from suggestions that patients with large vessel in-
volvement are younger and at perhaps lower risk of ischaemic
complications [68, 76, 77], the place of imaging appearances
in determining prognosis is unclear.

Czihal et al. noted that patients with both cranial and upper
limb involvement by USS appeared to have more resistant
disease [76]. Initial PET findings did not appear to predict risk
of relapse [43]. However, aortic FDG uptake correlates with
later aneurysm formation [78].

The place of imaging in monitoring and relapse is not yet
defined. The sensitivity of the halo sign for identifying relapse
is undetermined. However, the specificity of the halo sign and
its rapid resolution after treatment suggests its utility for mon-
itoring patients with continuing or recurring symptoms
(Fig. 1).

Both et al. found that MRI and PET in the context of dif-
ficult to control vasculitis do not agree with each other, with
MRI apparently being overly sensitive and perhaps less spe-
cific than PET [79].

Surveillance for Aortic Aneurysm

An unresolved issue remains surveillance for aortic aneurysm
formation. In a longitudinal study conducted over 50 years, an

incidence of aneurysm and/or dissection of 18.7 per 1000
person-years at risk was found, with thoracic aortic dissection
occurring at a rate of 5.4 per 1000 person-years at risk [6].
Evidence regarding how to conduct screening is lacking. A
recent systematic review found that between 5 and 10 patients
would need to be screened to identify a thoracic aneurysm
[80•].

The best timing and method for screening is unde-
fined. Ultrasound examination of the abdominal aorta is
a simple non-invasive test that can easily be implement-
ed in a screening programme. However, imaging of the
thoracic aorta is more involved. A chest X-ray is a
simple test that detect mediastinal enlargement but is
not sensitive. Alternatives include CTA or MRA, or
echocardiography of the aortic root and proximal aorta.
Currently, British Society of Rheumatology guidance is
to perform a chest X-ray every 2 years to monitor for devel-
opment of thoracic aneurysm [81], while European League
Against Rheumatism recommendations state that aortic imag-
ing should be considered, especially if an aortic insufficiency
murmur is heard [82].

Imaging as a Clue to a Non-GCA Diagnosis

Imaging may play a vital role in determining a non-GCA
mimic diagnosis in the context of fast track clinics that are
referred early cases of suspected GCA. Cross-sectional imag-
ing techniques particularly CT and MRI can incidentally note
pathology or find alternative causes of patient symptomatolo-
gy, including potentially serious disease. This is of particular
relevance in the context of GCA Fast Track clinics where the
consultation may be the first clinical opportunity for detection
(Fig. 4).

Discussion

In many rheumatic diseases, there has been a shift in
emphasis to early diagnostic criteria to enter the win-
dow of opportunity for effective treatment before dam-
age. In the context of GCA, this includes cranial isch-
aemic complications, aortic aneurysm formation and ex-
tended periods of generally debilitating illness. The
1990 ACR criteria for classification focus on the cranial
manifestations of GCA, while we need strategies for the
assessment of extracranial involvement in diagnosis and
ongoing management. Meanwhile, cranial GCA may
not declare itself and is often imitated by other condi-
tions, making cranial imaging helpful in this context as
well.

Imaging has become an integral part of diagnosis and
assessment in GCA and the related condition of
polymyalgia rheumatica. The halo sign on ultrasound
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is a critical sign in Fast track GCA clinics. Specific
signs of LVV activity on ultrasound, CTA, MRI or
FDG-PET complement laboratory assessments and sup-
ply vital information (Table 1). In addition, signs of
damage in the form of stenotic or aneurysmal compli-
cations can be identified.

A consistent finding in all investigative procedures
for cranial GCA is that results normalise rapidly with
corticosteroids. Due to the obligation to start early
treatment, this means that imaging investigations must
be available early in the assessment process. BFast-
track^ treatment pathways are therefore required with
rapid access to imaging investigations for these to be
worthwhile.

The role of imaging in follow-up, particularly in re-
lapsing and non-responding patients, and especially in
those without classical symptoms, has not been delineat-
ed. In general, imaging abnormalities resolve with treat-
ment, but the frequent reports of persisting abnormali-
ties in patients clinically in remission mean that findings

in individual patients can be difficult to interpret.
Further longitudinal studies are required.

With current techniques, it is now possible to fully
characterise the extent and activity of vessel involve-
ment in newly diagnosed patients. However, the rela-
tionship between these parameters and treatment re-
quired or the ischaemic risk posed has not been defined.
Large vessel involvement may cause low ischaemic risk
to limb circulation, whereas aortic aneurysms and vas-
cular insufficiency in other areas may occur due to con-
comitant arteriosclerosis in this patient age group.

Each imaging investigation has its relative strengths and
weaknesses, but in general, all have a place in initial diagnosis
and follow-up (Table 1). Comparable test performances [83]
would suggest that the practical approach should develop a
combination of imaging modalities in complementary fashion
based on local resources and expertise. However, the frequent
use of contrast-enhanced CT and vascular ultrasound also
means that practitioners should be aware of the signs of vas-
culitis where they are seen incidentally.

Fig. 4 A 78-year-old female was referred to ENT at Southend Hospital,
UK, with severe jaw pain and tenderness, pain radiating to the temple,
raised ESR, CRP and weight loss. She was started on prednisolone 60mg
daily and referral re-directed to rheumatology Bfast track^ for urgent

evaluation. Ultrasound of temporal arteries and branches and axillary
arteries was normal. Further imaging undertaken with CT scan head and
neck and MRI of the throat revealed a large posterior tongue tumor with
metastatic in mandibular lymph node

Table 1 A summary of different imaging modalities used in GCA

Modality Possible findings Advantages Disadvantages

Ultrasound Hypoechogenic halo surrounding
artery. Areas of occlusion and
stenosis.

Sensitive to both cranial and extracranial disease. Highly operator and equipment dependent.
Unable to easily visualise thoracic aorta.

CT/CTA Mural thickening of aorta and
1st order branches. Mural
enhancement in venous phase.

Ubiquitous examination modality. Delineates extent
of extracranial involvement. Incidental pathology
can be discovered.

Radiation exposure. Iodinated contrast
contraindicated in some patients. Current
techniques not sensitive for early LVV.

PET +/− CT Mural FDG uptake of large
vessels.

Delineates extent of extracranial involvement. Very
sensitive. Incidental pathology can be discovered.
CT can help differentiate vasculitic from
atheromatous FDG uptake.

Significant radiation exposure. Resolution of
current scanners makes cranial vessel
assessment difficult.

MRI Mural thickening and high T2
signal. Delayed mural
enhancement with contrast.

Delineates extent of cranial and extracranial
involvement. Incidental pathology can be
discovered.

3 T scanners for cranial imaging. Magnet and
contrast contraindicated in some patients.
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