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A B S T R A C T

A systematic literature search was performed to 
summarise current knowledge on extracranial giant 
cell arteritis (GCA), i.e. large-artery involvement in 
patients with or without clinically apparent temporal 
arteritis (cranial GCA). Extracranial GCA is increasingly 
recognised, both in patients with cranial GCA and with 
solitary extracranial GCA, due to increased awareness 
among physicians and development of modern imaging 
modalities. The literature on the pathogenesis and 
histopathology of extracranial GCA is scarce. It is 
considered to be similar to cranial GCA. Patients with 
solitary extracranial GCA often present with non-specific 
signs and symptoms, although vascular manifestations, 
mostly secondary to stenosis, may occur. Due to the 
non-specific clinical presentation and low sensitivity of 
temporal artery biopsies, extracranial GCA is usually 
diagnosed by imaging. 18F-FDG-PET, MRI, CT angiography 
and ultrasound are used for this purpose. At present, the 
optimal diagnostic strategy is undetermined. The choice 
for a particular modality can be guided by the clinical 
scenario that raises suspicion of extracranial GCA, in 
addition to local availability and expertise. Extracranial 
complications in GCA consist of aortic aneurysm or 
dissection (mainly the ascending aorta), aortic arch 
syndrome, arm claudication and posterior stroke (although 
this is technically a cranial complication, it often results 
from stenosis of the vertebrobasilar arteries). Mortality is 
generally not increased in patients with GCA. Treatment 
of patients with solitary extracranial and those with 
extracranial and cranial GCA has been debated in the 
recent literature. In general, the same strategy is applied 
as in patients with temporal arteritis, although criteria 
regarding who to treat are unclear. Surgical procedures 
may be indicated, in which case optimal medical treatment 
prior to surgery is important. 
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I N T R O D U C T I O N 

Giant cell arteritis (GCA) is a granulomatous vasculitis 
of unknown origin, affecting large and medium-sized 
arteries. Temporal arteritis is a well-known clinical 
phenotype of GCA, characterised by temporal headache, 
jaw claudication and visual symptoms and is sometimes 
referred to as cranial GCA. However, GCA does not 
exclusively affect the temporal artery or other branches 
of the external carotid arteries.1-4 In fact, large-artery 
involvement, mainly aortic, subclavian and vertebral artery, 
appears to be common in patients with cranial GCA.5 In 
addition, recent studies have suggested that GCA quite 
often manifests exclusively in large arteries, i.e. the aorta 
and proximal branches, with specific signs or symptoms 
frequently not present.6 This has been referred to as ‘silent’ 
or ‘extracranial’ GCA.6-8 Diagnostic delay in extracranial 
GCA, i.e. without cranial manifestations, is a potential 
source of disease burden and complications.6 
The goal of this review is to summarise the current knowledge 
on large-artery involvement in GCA which, for the purpose of 
this review, is further referred to as extracranial GCA. 

M E T H O D S

A systematic literature search was performed to collect 
articles on extracranial GCA (figure 1).
For the purpose of this review, and in view of the lack 
of well-defined terminology for extracranial GCA in the 
current medical literature, three separate groups were 
defined prior to the selection of relevant articles, namely:
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1. Solitary cranial GCA: patients fulfilling the following: 
A) 1990 American College of Rheumatology criteria for 
GCA 
B) Histological proof of temporal arteritis
C) Clinical impression of temporal arteritis (assessed by 
physician based on typical features, e.g. scalp tenderness, 
jaw and tongue claudication) all of which lack evidence of 
large-artery involvement (either clinically or excluded by 
imaging).
2. Cranial GCA with established extracranial involvement: 
(i.e. aorta, subclavian, vertebral, carotid, axillary, iliac and 
femoral artery), which was confirmed by:
A) A typical combination of signs/symptoms, laboratory 
features and clinical follow-up, or 
B) Imaging or biopsy results. 
3. Solitary extracranial GCA: evidence of large-artery 
inflammation, assessed by biopsy or imaging, in patients 
over 50 years of age without clinically apparent cranial 
GCA, irrespective of the results of temporal artery biopsy. 

Articles reporting on groups 2 and 3 were included. It 
has to be noted, though, that patients without clinically 
apparent cranial GCA may still have cranial involvement, 
which cannot be excluded even with temporal artery 
biopsy due to limited sensitivity. The main objective of this 
study was to summarise knowledge on extracranial GCA, 
irrespective of cranial involvement. Studies on patients 
with Takayasu arteritis were not included. Although 
both diseases are sometimes considered to represent a 
spectrum of the same disease entity, Takayasu patients 
are, by definition, younger and characteristics of these 
patients and their disease may be different than for 
GCA. Epidemiology, histopathology, signs and symptoms, 
diagnosis, treatment and complications will be discussed. 
As there is no current literature on pathogenesis, this topic 
will not be reviewed.

E P I D E M I O L O G Y 

Cranial GCA with established extracranial involvement
Extracranial involvement in patients with cranial GCA 
is likely underestimated in early retrospective studies, as 
patients were not systematically analysed for extracranial 
involvement.9 If only the symptoms are considered, the 
prevalence of extracranial involvement was traditionally 
estimated at 3-15%.10 Clues pointing to a higher prevalence 
of extracranial involvement were first found in a small 
post-mortem study showing aortic inflammation in 12 
of 13 (92%) patients with temporal arteritis.11 Current 
estimates are largely based on imaging studies. The 
highest rate (83%) of extracranial involvement was found 
in a study using very liberal diagnostic criteria: any 
degree of uptake of 18-fluorodeoxyglucose (18F-FDG) on 

positron emission tomography (PET) in large arteries.12 
Most prevalence studies, however, have included small 
numbers of patients and suffer from selection bias, 
e.g. non-consecutive series, imaging performed at the 
discretion of the physician or imaging of only symptomatic 
patients. In addition, several series combine results of 
extracranial involvement in patients with cranial GCA and 
solitary extracranial GCA. Table 1 displays an overview of 
reported prevalences. The aorta and its proximal branches 
appear to be involved most frequently, although the aorta 
itself was not studied in all series, namely when ultrasound 
was used as imaging modality. Lower extremities are less 
often affected although probably more frequently than 
previously thought.13,14 

Solitary extracranial GCA
No study has systematically evaluated the prevalence 
of solitary extracranial GCA. The largest post-mortem 
population study published (performed in Scandinavia 
in 889 consecutive patients, six-month selection 
period, median age 75 (range 39-90) years) suggested 
a prevalence of extracranial GCA of 1.4-1.7%; only one 
fifth of these patients had a prior clinical diagnosis of 
cranial GCA.11 Additionally, series in patients undergoing 
large-artery surgical procedures, e.g. after aortic dissection 
or aneurysm, have revealed a high number of cases 
with extracranial GCA; the prevalence ranged from 1 
to 8.4%.4,15-17 Although these series are highly biased by 
selection, they illustrate that the prevalence of solitary 
extracranial GCA is higher than previously considered. 
In addition, extracranial GCA is suspected in 17-25% 
of elderly patients with fever or elevated erythrocyte 
sedimentation rate (ESR) of unknown origin.18,19 Few 

Figure 1. Flowchart literature search

Search terms: Giant Cell Arteritis AND (aorta OR aortic OR 
axillary OR brachial OR brachiocephalic OR Carotid OR femoral 

OR iliac OR subclavian)

Filters: English, not case report,  
Aged and Middle aged

Articles not 
relevant

347 results

243 articles of which full text articles 
were retrieved

Medline:  
921 results

Embase:  
1629 results

Cochrane library: 
2 results

• 105 duplicates
• 78 excluded after 

reading abstract
• 77 added from 

reference lists
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epidemiological data are available to characterise 
extracranial GCA patients. However, compared with 
cranial GCA, they seem to be characterised by a higher 
proportion of women, a younger age at disease onset, and 
a longer diagnostic delay.6,20,21

Taken together, the true prevalence and incidence of 
extracranial GCA is unknown, but recent data suggest 
it may be much higher than the currently estimated 
incidence of GCA, which is only 1.6-32.8 per 100,000.22,23 

Histopathology
Microscopically, extracranial and temporal artery 
specimens are similar.24 Histological features include 
intimal thickening and granulomatous inflammation, 
including lymphocytes and giant cells, often in close 
proximity to a fragmented elastic lamina (figure 2). In 
atypical cases, inflammation and medial thickening are 
moderate and scattered, and dense medial fibrosis is a 
hallmark.25 Giant cells are found (described, qualitatively, 
as occurring in a variable number) primarily in the media, 
and some in the intima.26,27 In the quiescent chronic phase, 
infiltrates and giant cells become scanty.27 

Clinical signs and symptoms
General and cardiovascular signs and symptoms may 
be encountered in patients with extracranial GCA. The 
quality of the literature, e.g. small, selected or mixed 
series, precludes accurate estimates of the prevalence of 
the various signs and symptoms. However, a couple of 
conclusions can be drawn. 
Patients may be completely asymptomatic and be 
identified, for example, after an elevated ESR was found 

during routine examination or after vascular, e.g. aortic 
surgery.28 An aortic insufficiency murmur may indicate 
the presence of aortic aneurysm.4 
Non-specific symptoms that are considered to be more 
common in extracranial GCA, with reported prevalences (if 
known) between brackets, include malaise, fever (10-61%), 
weight loss (20%), anorexia, polymyalgia (0-40%) and 
muscle weakness.6,29 
Vascular symptoms such as limb claudication, Raynaud’s 
phenomenon, digital ischaemia, decreased pulses, 
arterial bruits and signs of cerebral ischaemia are more 
specific, but are considered less common manifestations 
of extracranial GCA (prevalences not reported).13,29-31 
Symptoms that are more suggestive of cranial GCA such 
as headache, in some series published as non-specific 
headache, and polymyalgia rheumatica are reported in 
0-10% and 0-40% of cases, respectively.6,29,32 
In conclusion, extracranial GCA should be considered in 
elderly patients presenting with elevated inflammatory 
markers in combination with either non-specific symptoms 
or peripheral arterial disease without overt atherosclerosis. 
Refractory disease should also raise suspicion of 
extracranial involvement.33 

D I A G N O S I S 

(Solitary) extracranial GCA is often difficult to diagnose 
due to non-specific signs and symptoms. Also, affected 
arteries are frequently inaccessible for biopsy.29 As a result, 
and also because of a lack of awareness of this disease, 
an extensive (average up to six months) diagnostic delay 
may occur, particularly in solitary extracranial GCA, with 
concomitant morbidity and risk of complications.6,7 

Laboratory studies
There is no specific laboratory test for extracranial GCA. 
Inflammatory parameters (ESR, C-reactive protein) are 
considered sensitive for GCA, but their exact sensitivity 
is unknown.3,8,27 In cranial GCA, normal inflammatory 

Table 1. Overview of reported extracranial 
involvement in patients with cranial GCA

Arterial segment

Aorta
Thoracic

Ascending
Aortic arch
Descending

Abdominal
Cerebral

Carotids
Vertebro-basilar

Extremities
Subclavian
Axillary
Iliac
Femoral

Other
Renal
Coronary
Mesenteric

Any type of large vessel 
involvement

45-65%1,12,40,50,57

12-45%12,40,50

58%12,40,50

Unknown
27-54%1,12,40,50,57

17-62%12,29,40,50,57,104

8-17%57,104

26-100%12,29,40,50,57,104

18-44%12,29,40,50,57,104

15-62%12,29,40,50

12-53%8,12,29,40,50,104

8-25%40,57

Unknown
18-23%40,57

68-83%12,40

Figure 2. Haematoxylin and eosin stain at 200x 
magnification. Aortic (A) and temporal artery (B) 
biopsy showing dense lymphocytic infiltration of the 
intima (white ovals) and occasional giant cells in the 
media (red squares)

A B
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parameters are found in up to 4% of cases.34 Whether the 
data are similar for solitary extracranial GCA is unknown. 
Whether the level of inflammation is informative, and 
whether levels in extracranial GCA are higher than in 
solitary cranial GCA is controversial.6,8,35,36 

Imaging
Because signs, symptoms and blood tests are non-specific 
and affected arteries are difficult to biopsy, the diagnosis of 
extracranial GCA often relies on imaging. Several imaging 
modalities are used in clinical practice, all comprising 
advantages and limitations. An important challenge is 
to differentiate extracranial GCA from atherosclerotic 
inflammation.21 
Conventional angiography used to be the gold standard for 
diagnosing extracranial GCA. However, at present, it is no 
longer indicated as it has been replaced by non-invasive 
imaging modalities. 
Ultrasonography of the affected arteries may reveal 
homogeneous hypo-echoic swelling of the arterial wall, or 
stenosis during Doppler ultrasonography (≥ 1.5 mm wall 
thickness/oedema in the proximal branches of the aorta is 
regarded to be diagnostic); the thoracic aorta is more difficult 
to investigate due to the anatomic location below bone and 
air.29,37 Cut-off values for temporal arteries and aorta have not 
been described. Areas that are also affected by atherosclerosis 
are more heterogeneous, and sometimes hyper-echoic.29 In 
a small study, contrast-enhanced ultrasound was recently 
suggested to be a marker of disease activity.38 
Computed tomographic angiography (CTA) and magnetic 
resonance angiography display vessel wall thickening, 
oedema, and mural contrast enhancement (figures 3 and 
4).1,39-42 Recently, a protocol for dynamic contrast-enhanced 
MRI was introduced. The mean extraction of gadolinium, 
a measure of inflammation, was significantly higher in 
patients with arteritis compared with controls (suspected 
of arteritis, but no diagnosis could have been established), 
and highly correlated with 18FDG uptake.43 This technique 
has to be further explored.
18F-FDG-PET visualises glucose uptake (whole body 
assessment) by metabolically active cells. Quantitative 
(metabolic rate of glucose) or semi-quantitative 
(standardised uptake value) measurements of 18F-FDG 
uptake in the vessel wall are hampered by partial volume 
effects, causing overestimated or underestimated FDG 
uptake, depending on spill-over from or to adjacent 
regions. Standardised uptake values have been shown 
to correlate with acute-phase reactants and serum IL-6 
concentrations, and may thus correlate to disease activity.44 
Nevertheless, due to the aforementioned limitations, a 
qualitative rather than quantitative assessment of 18F-FDG 
uptake is generally used (table 2).
A recent study suggested that adding 18F-FDG-PET 
to routine clinical assessment significantly increased 

diagnostic accuracy.45 The results of this study should be 
interpreted with caution as the value of this study may be 
limited by the fact that the results of 18F-FDG-PET were 
part of the reference diagnostic criteria. 

Figure 3. Axial 18F-FDG/PET (a) and CT 
angiographic (b) images (acquired in the same 
patient) showing increased circumferential 18-FDG 
uptake (green arrowheads) and circumferential 
thickening (red arrowheads) of the wall of the 
descending aorta, both indicating large-vessel vasculitis

A

B

Figure 4. Axial contrast-enhanced T1-weighted MRI 
image showing contrast-enhancement in the wall of 
the descending aorta (brown arrowhead) as a sign of 
active large-vessel vasculitis49
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Because all imaging modalities have limitations, hybrid 
imaging such as combining 18F-FDG-PET with CT 
angiography or magnetic resonance angiography may 
have additional potential for the diagnosis of extracranial 
GCA. However, such an approach has not yet been studied. 

Proposed choice of imaging modality in patients 
suspected of extracranial GCA
Although all modalities lack solid formal evaluation 
studies to address diagnostic criteria and diagnostic 
characteristics, the literature does provide suggestions for 
a recommended imaging strategy.
Ultrasound (widely available, low costs, no side effects) of 
the arteries of the proximal arm showed high agreement 
with MRI and 18F-FDG-PET.29,46 However, ultrasonography 
is operator-dependent and unable to depict structures 
beneath bone or air, such as the aorta.
A prospective study suggested that MRI is roughly as 
sensitive as 18F-FDG-PET(/CT), although more affected 

vascular segments were detected using 18F-FDG-PET.41 
Moreover, 18F-FDG-PET images inflammation rather than 
morphology, and would thus be expected to better correlate 
with disease activity.32,41 
The most obvious choice of imaging modality in patients 
will depend on which signs and symptoms initially raised 
suspicion of extracranial GCA. Three scenarios are most 
common (figure 5):
• Firstly, patients may present with signs and symptoms 

suggesting cranial GCA. The initial step is to perform 
temporal artery biopsy or, depending on local expertise, 
ultrasonography of the temporal artery and/or proximal 
branches of the aortic arch. In other cases, or when 
ultrasound and/or biopsy is normal, 18F-FDG-PET(/CT) 
seems an appropriate next step, although CTA and MRI 
are reasonable alternatives. Larger, prospective, studies 
should compare which modality has the best diagnostic 
accuracy and prognostic significance in these cases. 

Table 2. Reported CT and 18F-FDG PET criteria for the assessment of large-vessel vasculitis/aortitis. (CT in bold, 
PET in italic)

CT or 18F-FDG PET criteria Positive if

Agard, 20081

Marie, 200939

Prieto-Gonzalez, 201240

Blockmans, 2000105

Blockmans, 200612 

Both, 200849

Meller, 200341 
Scheel, 200432 
Walter, 200550

Fuchs, 201145

Papathanasiou, 2012106

Lehmann, 2010107

Henes, 20083

Aortic wall thickness

Grading systems
0: no visualisation of blood vessels
1: minimal vessel uptake 
2: increased vessel uptake 
3: marked vessel uptake

0: no uptake
1: low-grade uptake (lower than liver) 
2: intermediate-grade uptake (similar to liver uptake)
3: high-grade uptake (higher than liver, lower or 
similar to brain)

> 2 mm without adjacent atherosclerotic plaque 
(or aortic aneurysm or ectasia)

≥ 3 mm circumferential in absence of adjacent 
atherosclerotic plaque

≥ 2 mm circumferential in areas without adjacent 
atheroma
> 1mm in aortic branches

Grade 2 and 3

A total vascular score was derived by adding 
scores for 7 regions. No threshold for ‘positive/
negative’.

No diagnostic threshold reported

Any visible FDG-uptake in the aorta and/or grade 
≥ 2 uptake in aortic branches 

Grade 2 or 3 uptake in thoracic aorta, and/or any 
visible uptake in other segments

Grade 2 or 3

Grade 3

‘Increased’ (unspecified) circumferential 18-FDG 
uptake over a longer segment of the arterial wall.’
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• Secondly, extracranial GCA may be suspected in 
patients presenting with large-artery disease, either 
with or without elevated inflammatory parameters.47 In 
such cases, CTA or MRI will often be available as part 
of the diagnostic work-up, and may therefore be used. 

• Thirdly, older (i.e. > 50 years of age) patients may 
present with constitutional symptoms (fever, night 
sweats, etc).47 The differential diagnosis in these 
patients is broad, including extracranial GCA, 
infection and cancer, all of which may be detected 
by 18F-FDG-PET(/CT), after routine tests have been 
non-diagnostic.19 

Regardless of the clinical scenario, the sensitivity of CTA, 
MRI and 18F-FDG-PET for the detection of extracranial 
GCA decreases during corticosteroid treatment.48-50 
Therefore, we recommend that imaging is performed prior 
to or as soon as possible after the initiation of immunosup-
pressive treatment: i.e. within 24 hours, although this is 
merely experience based. Conceivably, this is particularly 
relevant for 18F-FDG-PET. If imaging studies are ordered 
when treatment has started and systemic inflammation has 
subsided, thus decreasing the sensitivity of 18F-FDG-PET, 
morphological studies (MRI or CTA) may be the best 
option.12,32

Finally, variability in diagnostic criteria used in CTA, MRI 
and 18F-FDG-PET illustrate the need for standardisation of 
diagnostic and classification criteria (table 2). Currently, 
the American College of Rheumatology and European 
League Against Rheumatism are developing a new set of 
diagnostic and classification criteria for primary systemic 
vasculitides (clinical trials: NCT01066208). 

Biopsy
Large arteries are usually inaccessible for biopsy unless 
vascular surgery is required.51 On routine clinical biopsy, 
temporal arteries are infrequently involved in solitary 
extracranial GCA.6,51 The sensitivity of an appropriately 
obtained (at least 1-1.5 cm during surgery, > 7 mm after 
fixation) temporal artery biopsy in extracranial GCA may 
be no higher than 58%.6 In view of reported sensitivities 
of 56-91% in clinically apparent cranial GCA patients, this 
is not surprising.52,53 Sensitivity probably depends on the 
presence of symptoms suggestive of temporal arteritis.53 
Despite the risk of false-negative results, some recommend 
temporal artery biopsy in patients with suspected solitary 
extracranial GCA, as a positive result is highly specific 
for GCA. One could argue, however, not to biopsy when 
imaging results are highly suggestive of extracranial GCA 

Figure 5. Proposed choice of diagnostic (imaging) modalities for three distinct clinical scenarios suggesting possible 
large-vessel GCA

TAB = temporal artery biopsy; MRI = magnetic resonance imaging; CTA = computed tomographic angiography; 18F-FDG/PET(/CT) = 18F-fluorodeoxyglucose 
positron emission tomography with or without combined low-dose CT; ESR = erythrocyte sedimentation rate; CRP = C-reactive protein.
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as a negative biopsy by no means excludes GCA, certainly 
not in large arteries. 
The influence of steroids on the results of temporal artery 
biopsy is undetermined in extracranial GCA. Aortic 
biopsies of patients treated with low-dose steroids prior to 
surgery showed persistent features of aortitis.54 Prolonged 
steroid use tends to render pathological features less 
specific. Sensitivity may, however, be largely maintained 
as disturbed media anatomy and fragmentation of the 
internal elastic lamina persist.27

D I F F E R E N T I A L  D I A G N O S I S  O F 
L A R G E - V E S S E L  V A S C U L I T I S

When large-artery inflammation is suspected, e.g. after 
imaging, the differential diagnosis includes more than just 
GCA, particularly in the absence of cranial GCA symptoms. 
Both primary and secondary large-vessel vasculitis have 
to be considered. Primary large-vessel vasculitis mainly 
consists of GCA and Takayasu arteritis. Apart from age, 
a difference in systolic blood pressure of > 10 mmHg and 
arm or leg claudication are suggestive of Takayasu, whereas 
myalgia is more common in GCA.32 Histopathology is 
largely identical, and giant cells occur in both conditions.55,56 
In addition, imaging characteristics are similar.57

Secondary large-vessel vasculitis is less common and may 
be caused by infection, such as HIV, syphilis, tuberculosis, 
or hepatitis, or may occur in systemic inflammatory 
disease, such as rheumatoid arthritis, Behçet’s disease, 
Cogan syndrome, relapsing polychondritis, systemic lupus 
erythematosus, sarcoidosis or IgG4-related aortitis.56,58,59 

C O M P L I C A T I O N S  A N D  P R O G N O S I S

Most of the current knowledge on this topic is derived from 
studies in patients with cranial GCA, predominantly in 
those without prior evidence of extracranial involvement. 
Nevertheless, as extracranial complications did develop 
in these patients, inflammation in these vessels was 
considered to be present. The most frequent complication 
is arterial stenosis.60 However, more serious complications 
(aneurysm or dissection, the incidence being higher than 
arterial stenosis when both are combined) may occur. 
Moreover, sudden death from aortic rupture may be the 
first disease manifestation.20 The cumulative incidence of 
extracranial complications has increased significantly in 
recent years, most likely due to a greater awareness and an 
increased use of imaging techniques.61

Ischaemia
Aortic arch syndrome was already reported as a 
complication of GCA in 1938.62 Aortic arch syndrome 

and aortic aneurysms may, in rare cases, occur 
simultaneously.20,63 Stenosis of arteries supplying the 
upper extremities occurs in 5-45% of GCA patients with 
extracranial involvement.29,60,63,64 
Ischaemic stroke occurs mainly due to vertebrobasilar 
artery involvement, although carotid arteries may also be 
affected. Approximately 3-7% of patients experience stroke, 
usually occurring between the onset of symptoms and four 
weeks after initiating corticosteroids.65,66 Smoking adds to 
the risk of vertebrobasilar stroke.65 Stroke may, however, 
also be due to cranial involvement of GCA.
Whether the risk of acute myocardial infarction is 
increased is unclear. In one study, 38 of 167 (23%) patients 
developed acute myocardial infarction after GCA or 
polymyalgia rheumatica was diagnosed, with male sex and 
presence of hypertension as additional risk factors.67

A large study showed that, after adjustment for 
cardiovascular risk factors, GCA patients had a higher 
risk of peripheral vascular disease (HR 1.85, 1.45-2.36) 
and cerebrovascular accidents (HR 1.71, 1.27-2.29) when 
compared with non-GCA patients.68 In addition, GCA was an 
independent risk factor for serious cardiovascular events.69 

Aortic aneurysm
In a relatively small follow-up study, the only study 
performed to date in patients with established extracranial 
involvement, both male and female GCA patients developed 
larger ascending aortic diameters than matched controls.70 
Clinical symptoms relating to aortic aneurysm occur 
in only 3-13% of cases.71 The overall prevalence of aortic 
aneurysms is undetermined and probably ranges between 
0-27%.64,72,73 Intriguingly, the geographical distribution of 
GCA incidence resembles that of aneurysmatic disease.73,74 
The diagnosis of aneurysmal disease is usually 
established within the first 4-5 years after the diagnosis 
of GCA.60,64,71,73,74 Younger age, male sex, polymyalgia 
and hypertension are additional risk factors.60,64,73,74 The 
thoracic aorta is most often affected.75 Thoracic aortic 
aneurysms occur roughly equally often in the proximal 
ascending aorta, the aortic arch and the descending aorta.15 
It has been suggested to screen all patients with temporal 
arteritis for large-artery complications (i.e. yearly CT scan 
or chest X-ray and abdominal ultrasound), but the yield of 
such a strategy is undetermined.9,54,76 
Finally, distal aortic events such as abdominal aortic 
aneurysms develop more frequently in patients previously 
diagnosed with large-vessel GCA.28 
Relapse and inflammatory markers (ESR/CRP) were 
negatively correlated with the development of aortic 
structural disease in one study.76 These findings are 
remarkable as a recent study showed a higher number of 
relapses in patients with extracranial GCA established by 
imaging, suggesting these patients would be more prone 
to extracranial complications.77 
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Aortic dissection
Dissection occurs more often in GCA. The exact incidence 
is, however, unclear.78 A near-complete disruption of the 
elastic lamina weakens the aortic wall and probably renders 
it prone to dissection.54 Hypertension and diagnostic delay 
increase the risk of dissection.60 Dissections occur at a 
median of 2.5 years after GCA diagnosis.9

Mortality
GCA patients presenting with acute aortic pathology 
as the first clinical manifestation have a high mortality 
rate (44-80%), whether or not they have previously 
established extracranial involvement.17,61,74,79 Mortality is 
markedly increased in GCA patients in whom thoracic 
aortic dissections and aneurysms develop (HR 3.4; 95% 
CI 2.2-5.4), whereas increased mortality has not been 
established in patients developing other large-artery 
complications.61,80 In addition, a retrospective study 
showed that patients with extracranial GCA (aortitis) 
had more vascular causes of death and more vascular 
events, including stroke, than GCA patients without aortic 
involvement.81 Mortality due to ischaemic heart disease 
was higher in patients with GCA than in patients with 
ischaemic heart disease without GCA (HR 3.42; 95%-CI 
1.85-6.33).82 

T R E A T M E N T

Immunosuppressive therapy
In the absence of randomised clinical trials, the need 
for immunosuppressive therapy for extracranial GCA is 
unproven. Current data do not support a more aggressive 
approach as long-term outcome of patients with ‘isolated’ 
GCA is considered to be good.56 Nevertheless, no 
prospective trials have been performed in such patients. 
A more aggressive, pre-emptive treatment is supported 
by several non-randomised, non-controlled studies. In a 
study of 36 extracranial GCA patients, 11 received steroids 
and developed no new aneurysms, whereas six of 25 
untreated patients did.83 In our clinical experience, general 
symptoms such as malaise, fever, myalgia, and anaemia 
often subside almost instantly in extracranial GCA patients 
after steroid treatment. One recent, prospective trial also 
showed improvement of CTA signs of vasculitis one year 
after treatment with glucocorticoids.84 

If treatment is indicated, patients are often subjected to 
the same regimen as cranial GCA patients. Although 
there is no generally accepted regimen, it is common 
to start with a prednisone dose of 40-60 mg (or 1 mg/
kg).85-87 Gradual tapering is needed: 5 mg every 1-2 weeks 
until a dose of 10 mg/day is reached, after which smaller 
steps are indicated. There are no validated biomarkers, 

neither chemistry nor imaging, to assess response or 
relapse.87,88 The duration of therapy is highly variable, with 
some patients experiencing a chronic relapsing course.86 
Osteoporosis prophylaxis and gastric protection should be 
considered.85,88 

Several disease-modifying anti-rheumatic drugs and 
biological agents have been investigated in patients with 
cranial GCA, and may be considered in extracranial 
GCA if corticosteroids are not tolerated or in steroid-
refractory cases.89 Methotrexate, infliximab, etanercept 
azathioprine, cyclophosphamide, mycophenolate, 
leflunomide and – more recently, showing great potential – 
tocilizumab have been described in patients with temporal 
arteritis without known large-vessel involvement, largely 
with conflicting results.59,87,90-97 

Surgery
Reconstructive surgery is not recommended during 
active inflammation, since most patients will respond 
to high-dose corticosteroids.98 Furthermore, vascular 
anastomoses tend to occlude when performed during 
active disease.31,99 
The technical success rate of upper limb revascularisation 
ranges from 50%, in case of occlusions, to 100% in case 
of stenosis.100,101 Recurrent lesions mainly develop in 
territories of initially long-segment ( > 3 cm) lesions.102

Repair of GCA-related aortic aneurysms seems safe and 
efficacious. An open procedure is preferred in patients with 
minor comorbidity and low expected mortality.103 Patients 
undergoing repair of ascending aortic aneurysms secondary 
to giant cell arteritis should undergo life-long screening 
evaluations of the remaining aorta, as a significant 
percentage require intervention for more distal disease.15,28

A R E A S  O F  U N C E R T A I N T Y

Our knowledge on extracranial GCA has expanded 
substantially over the last years. There is no internationally 
accepted definition for extracranial GCA, and heterogeneity 
in definitions complicates comparison of studies. Although 
it is most likely that cranial and extracranial GCA are two 
entities in a spectrum, clear definitions would facilitate 
scientific progress in this field. 
Despite increased awareness, the current literature on 
extracranial GCA is still limited. Several uncertainties 
remain, two of which we believe deserve a particularly 
high priority. 
The first pertains to diagnosis and involves the question 
of which imaging modality is preferred, and how imaging 
can contribute to the establishment of a diagnostic 
reference standard, given the limitation that biopsy of 
affected arteries is often impossible. For this purpose, 
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studies prospectively comparing imaging modalities need 
to be performed. In addition, standardised criteria for 
the reporting of large-artery inflammation need to be 
established for all image modalities. 
Secondly, there is controversy whether or not to treat all 
cases of solitary extracranial GCA and, if so, whether 
the same treatment protocol as for cranial GCA applies. 
This controversy partly relates to the unknown incidence 
of complications in (solitary) extracranial GCA, whether 
this differs from patients with cranial GCA in whom 
extracranial involvement was excluded by imaging, and the 
potential of immunosuppressive therapy to prevent these 
complications. Hence, studies need to address whether 
large-artery complications develop more frequently 
during long-term follow-up in patients with extracranial 
involvement at GCA diagnosis or solitary extracranial 
GCA, as compared with patients in whom the disease 
appears to be restricted to the temporal arteries. 

D I S C L O S U R E S

The authors have nothing to disclose. 

R E F E R E N C E S

1. Agard C, Barrier JH, Dupas B, et al. Aortic involvement in recent-onset 
giant cell (temporal) arteritis: a case-control prospective study using 
helical aortic computed tomodensitometric scan. Arthritis Rheum. 
2008;59:670-6.

2. Belhocine T. 18FDG imaging of giant cell arteritis: usefulness of 
whole-body plus brain PET. Eur J Nucl Med Mol Imaging. 2004;31:1055-6.

3. Henes JC, Muller M, Krieger J, et al. [18F] FDG-PET/CT as a new and 
sensitive imaging method for the diagnosis of large vessel vasculitis. Clin 
Exp Rheumatol. 2008;26:S47-S52.

4. Kerr LD, Chang YJ, Spiera H, Fallon JT. Occult active giant cell aortitis 
necessitating surgical repair. J Thorac Cardiovasc Surg. 2000;120:813-5.

5. Bossert M, Prati C, Balblanc JC, Lohse A, Wendling D. Aortic involvement 
in giant cell arteritis: current data. Joint Bone Spine. 2011;78:246-51.

6. Brack A, Martinez-Taboada V, Stanson A, Goronzy JJ, Weyand CM. Disease 
pattern in cranial and large-vessel giant cell arteritis. Arthritis Rheum. 
1999;42:311-7.

7. Gerber NJ. Giant cell arteritis and its variants. Eur Neurol. 1984;23:410-20.

8. Czihal M, Zanker S, Rademacher A, et al. Sonographic and clinical 
pattern of extracranial and cranial giant cell arteritis. Scand J Rheumatol. 
2012;41:231-6.

9. Evans JM, Bowles CA, Bjornsson J, Mullany CJ, Hunder GG. Thoracic 
aortic aneurysm and rupture in giant cell arteritis. A descriptive study of 
41 cases. Arthritis Rheum. 1994;37:1539-47.

10. Klein RG, Hunder GG, Stanson AW, Sheps SG. Large-artery involvement 
in giant cell (temporal) arteritis. Ann Intern Med. 1975;83:806-12.

11. Ostberg G. An arteritis with special reference to polymyalgia arteritica. 
Acta Pathol Microbiol Scand Suppl. 1973;237(Suppl 237):1-59.

12. Blockmans D, De Ceuninck L, Vanderschueren S, Knockaert D, 
Mortelmans L, Bobbaers H. Repetitive 18F-fluorodeoxyglucose positron 
emission tomography in giant cell arteritis: a prospective study of 35 
patients. Arthritis Rheum. 2006;55:131-7.

13. Assie C, Janvresse A, Plissonnier D, Levesque H, Marie I. Long-term 
follow-up of upper and lower extremity vasculitis related to giant cell 
arteritis: a series of 36 patients. Medicine (Baltimore). 2011;90:40-51.

14. Kermani TA, Matteson EL, Hunder GG, Warrington KJ. Symptomatic 
lower extremity vasculitis in giant cell arteritis: A case series. J Rheumatol. 
2009;36:2277-83.

15. Mennander AA, Miller DV, Liang KP, et al. Surgical management 
of ascending aortic aneurysm due to non-infectious aortitis. Scand 
Cardiovasc J. 2008;42:417-24.

16. Liang KP, Chowdhary VR, Michet CJ, et al. Noninfectious ascending 
aortitis: A case series of 64 patients. J Rheumatol. 2009;36:2290-7.

17. Liu G, Shupak R, Chiu BKY. Aortic dissection in giant-cell arteritis. Semin 
Arthritis Rheum. 1995;25:160-71.

18. Meller J, Sahlmann CO, Gurocak O, Liersch T, Meller B. FDG-PET in 
patients with fever of unknown origin: the importance of diagnosing large 
vessel vasculitis. Q J Nucl Med Mol Imaging. 2009;53:51-63.

19. Lensen KJ, Voskuyl AE, van der Laken CJ, et al. 18F-fluorodeoxyglucose 
positron emission tomography in elderly patients with an elevated 
erythrocyte sedimentation rate of unknown origin. PLoS ONE. 
2013;8:e58917.

20. Evans JM, Hunder GG. Polymyalgia rheumatica and giant cell arteritis. 
Rheum Dis Clin North Am. 2000;26:493-515.

21. Ninet JP, Bachet P, Dumontet CM, Du Colombier PB, Stewart MD, 
Pasquier JH. Subclavian and axillary involvement in temporal arteritis and 
polymyalgia rheumatica. Am J Med. 1990;88:13-20.

22. Lee JL, Naguwa SM, Cheema GS, Gershwin ME. The geo-epidemiology of 
temporal (giant cell) arteritis. Clin Rev Allergy Immunol. 2008;35:88-95.

23. Gonzalez-Gay MA, Martinez-Dubois C, Agudo M, Pompei O, Blanco R, 
Llorca J. Giant cell arteritis: epidemiology, diagnosis, and management. 
Curr Rheumatol Rep. 2010;12:436-42.

24. Nesi G, Anichini C, Tozzini S, Boddi V, Calamai G, Gori F. Pathology of 
the thoracic aorta: a morphologic review of 338 surgical specimens over 
a 7-year period. Cardiovasc Pathol. 2009;18:134-9.

25. Costello JMJ, Nicholson WJ. Severe aortic regurgitation as a late 
complication of temporal arteritis. Chest. 1990;98:875-7.

26. Gilmour JR. Giant cell chronic arteritis. J Pathol Bacteriol. 1941;53:263-77.

27. Lie JT. Aortic and extracranial large vessel giant cell arteritis: a review of 
72 cases with histopathologic documentation. Semin Arthritis Rheum. 
1995;24:422-31.

28. Wang H, Smith RN, Spooner AE, et al. Giant cell aortitis of the ascending 
aorta without signs or symptoms of systemic vasculitis is associated 
with elevated risk of distal aortic events. Arthritis Rheum. 2012;64:317-9.

29. Schmidt WA, Seifert A, Gromnica-Ihle E, Krause A, Natusch A. Ultrasound 
of proximal upper extremity arteries to increase the diagnostic yield in 
large-vessel giant cell arteritis. Rheumatology (Oxford). 2008;47:96-101.

30. Miller DV, Isotalo PA, Weyand CM, Edwards WD, Aubry MC, Tazelaar HD. 
Surgical pathology of noninfectious ascending aortitis: a study of 45 cases 
with emphasis on an isolated variant. Am J Surg Pathol. 2006;30:1150-8.

31. Le Hello C, Levesque H, Jeanton M, et al. Lower limb giant cell arteritis 
and temporal arteritis: followup of 8 cases. J Rheumatol. 2001;28:1407-12.

32. Scheel AK, Meller J, Vosshenrich R, et al. Diagnosis and follow up of 
aortitis in the elderly. Ann Rheum Dis. 2004;63:1507-10.

33. Czihal M, Piller A, Schroettle A, et al. Impact of cranial and axillary/
subclavian artery involvement by color duplex sonography on response to 
treatment in giant cell arteritis. J Vasc Surg. 2015;61:1285-91.

34. Kermani TA, Schmidt J, Crowson CS, et al. Utility of erythrocyte 
sedimentation rate and C-reactive protein for the diagnosis of giant cell 
arteritis. Semin Arthritis Rheum. 2012;41:866-71.

35. Hamidou MA, Batard E, Trewick D, et al. Silent versus cranial giant cell 
arteritis. Initial presentation and outcome of 50 biopsy-proven cases. Eur 
J Intern Med. 2005;16:183-6.

36. Ghinoi A, Pipitone N, Nicolini A, et al. Large-vessel involvement in 
recent-onset giant cell arteritis: a case-control colour-Doppler sonography 
study. Rheumatology (Oxford). 2012;51:730-4.

37. Schmidt WA. Imaging in vasculitis. Best Pract Res Clin Rheumatol. 
2013;27:107-18.

38. Schinkel AF, van den Oord SC, van der Steen AF, van Laar JA, Sijbrands EJ. 
Utility of contrast-enhanced ultrasound for the assessment of the carotid 
artery wall in patients with Takayasu or giant cell arteritis. Eur Heart J 
Cardiovasc Imaging. 2014;15:541-6.

39. Marie I, Proux A, Duhaut P et al. Long-term follow-up of aortic 
involvement in giant cell arteritis: a series of 48 patients. Medicine 
(Baltimore). 2009;88:182-92.



191

J U N E  2 0 1 6 ,  V O L .  7 4 ,  N O  5

The Netherlands Journal of Medicine

Lensen et al. Extracranial giant cell arteritis.

40. Prieto-Gonzalez S, Arguis P, Garcia-Martinez A, et al. Large vessel 
involvement in biopsy-proven giant cell arteritis: prospective study in 
40 newly diagnosed patients using CT angiography. Ann Rheum Dis. 
2012;71:1170-6.

41. Meller J, Strutz F, Siefker U, et al. Early diagnosis and follow-up of 
aortitis with [(18)F]FDG PET and MRI. Eur J Nucl Med Mol Imaging. 
2003;30:730-6.

42. Narvaez J, Narvaez JA, Nolla JM, Sirvent E, Reina D, Valverde J. Giant cell 
arteritis and polymyalgia rheumatica: usefulness of vascular magnetic 
resonance imaging studies in the diagnosis of aortitis. Rheumatology 
(Oxford). 2005;44:479-83.

43. Cyran CC, Sourbron S, Bochmann K, et al. Quantification of supra-aortic 
arterial wall inflammation in patients with arteritis using high resolution 
dynamic contrast-enhanced magnetic resonance imaging: initial results in 
correlation to [18F]-FDG PET/CT. Invest Radiol. 2011;46:594-9.

44. Prieto-Gonzalez S, Depetris M, Garcia-Martinez A, et al. Positron 
emission tomography assessment of large vessel inflammation in patients 
with newly diagnosed, biopsy-proven giant cell arteritis: a prospective, 
case-control study. Ann Rheum Dis. 2014;73:1388-92.

45. Fuchs M, Briel M, Daikeler T, et al. The impact of (18)F-FDG PET on the 
management of patients with suspected large vessel vasculitis. Eur J Nucl 
Med Mol Imaging. 2011;39:344-53.

46. Brodmann M, Lipp RW, Passath A, Seinost G, Pabst E, Pilger E. The role 
of 2-18F-fluoro-2-deoxy-D-glucose positron emission tomography in the 
diagnosis of giant cell arteritis of the temporal arteries. Rheumatology 
(Oxford). 2004;43:241-2.

47. Villa-Forte A. Giant cell arteritis: suspect it, treat it promptly. Cleve Clin 
J Med. 2011;78:265-70.

48. Blockmans D, Bley T, Schmidt W. Imaging for large-vessel vasculitis. Curr 
Opin Rheumatol. 2009;21:19-28.

49. Both M, Hmadi-Simab K, Reuter M, et al. MRI and FDG-PET in the 
assessment of inflammatory aortic arch syndrome in complicated courses 
of giant cell arteritis. Ann Rheum Dis. 2008;67:1030-3.

50. Walter MA, Melzer RA, Schindler C, Muller-Brand J, Tyndall A, Nitzsche 
EU. The value of [18F]FDG-PET in the diagnosis of large-vessel vasculitis 
and the assessment of activity and extent of disease. Eur J Nucl Med Mol 
Imaging. 2005;32:674-81.

51. Janssen SP, Comans EH, Voskuyl AE, Wisselink W, Smulders YM. Giant 
cell arteritis: Heterogeneity in clinical presentation and imaging results. 
J Vasc Surg. 2008;48:1025-31.

52. Gonzalez-Gay MA, Garcia-Porrua C, Llorca J, Gonzalez-Louzao C, 
Rodriguez-Ledo P. Biopsy-negative giant cell arteritis: clinical spectrum 
and predictive factors for positive temporal artery biopsy. Semin Arthritis 
Rheum. 2001;30:249-56.

53. Younge BR, Cook BE, Jr., Bartley GB, Hodge DO, Hunder GG. Initiation 
of glucocorticoid therapy: before or after temporal artery biopsy? Mayo 
Clin Proc. 2004;79:483-91.

54. Zehr KJ, Mathur A, Orszulak TA, Mullany CJ, Schaff HV. Surgical treatment 
of ascending aortic aneurysms in patients with giant cell aortitis. Ann 
Thorac Surg. 2005;79:1512-7.

55. Homme JL, Aubry MC, Edwards WD, et al. Surgical pathology of the 
ascending aorta: a clinicopathologic study of 513 cases. Am J Surg Pathol. 
2006;30:1159-68.

56. Merkel PA. Noninfectious ascending aortitis: staying ahead of the curve. 
J Rheumatol. 2009;36:2137-40.

57. Grayson PC, Maksimowicz-McKinnon K, Clark TM, et al. Distribution of 
arterial lesions in Takayasu’s arteritis and giant cell arteritis. Ann Rheum 
Dis. 2012;71:1329-34.

58. Richards BL, March L, Gabriel SE. Epidemiology of large-vessel 
vasculidities. Best Pract Res Clin Rheumatol. 2010;24:871-83.

59. Schafer VS, Zwerina J. Biologic treatment of large-vessel vasculitides. Curr 
Opin Rheumatol. 2012;24:31-7.

60. Nuenninghoff DM, Hunder GG, Christianson TJ, McClelland RL, 
Matteson EL. Incidence and predictors of large-artery complication (aortic 
aneurysm, aortic dissection, and/or large-artery stenosis) in patients 
with giant cell arteritis: a population-based study over 50 years. Arthritis 
Rheum. 2003;48:3522-31.

61. Kermani TA, Warrington KJ, Crowson CS, et al. Large-vessel involvement 
in giant cell arteritis: a population-based cohort study of the incidence-
trends and prognosis. Ann Rheum Dis. 2013;72:1989-94.

62. Jennings GH. Arteritis of temporal arteries. Lancet. 1938;323-9.

63. Both M, Schulte K, Moosig F, et al. High white blood cell count in patients 
with giant cell arteritis predicts an increased risk of stenosis in upper 
extremity arteries. Ann Rheum Dis. 2011;70:1879-80.

64. Garcia-Martinez A, Hernandez-Rodriguez J, Arguis P, et al. Development 
of aortic aneurysm/dilatation during the followup of patients with giant 
cell arteritis: a cross-sectional screening of fifty-four prospectively 
followed patients. Arthritis Rheum. 2008;59:422-30.

65. Gonzalez-Gay MA, Vazquez-Rodriguez TR, Gomez-Acebo I, et al. Strokes 
at time of disease diagnosis in a series of 287 patients with biopsy-proven 
giant cell arteritis. Medicine (Baltimore). 2009;88:227-35.

66. Salvarani C, la Bella C, Cimino L, et al. Risk factors for severe cranial 
ischaemic events in an Italian population-based cohort of patients with 
giant cell arteritis. Rheumatology (Oxford). 2009;48:250-3.

67. Uddhammar A, Eriksson AL, Nystrom L, Stenling R, Rantapaa-Dahlqvist 
S. Increased mortality due to cardiovascular disease in patients with giant 
cell arteritis in northern Sweden. J Rheumatol. 2002;29:737-42.

68. Tomasson G, Peloquin C, Mohammad A, et al. Risk for cardiovascular 
disease early and late after a diagnosis of giant-cell arteritis: a cohort 
study. Ann Intern Med. 2014;160:73-80.

69. Pugnet G, Sailler L, Moulis G, et al. Serious cardiovascular events risk 
factors in Giant Cell Arteritis: A population-based study in the French 
Apogee cohort. ACR abstract book 2013.

70. Blockmans D, Coudyzer W, Vanderschueren S, et al. Relationship between 
fluorodeoxyglucose uptake in the large vessels and late aortic diameter in 
giant cell arteritis. Rheumatology (Oxford). 2008;47:1179-84.

71. Cid MC, Prieto-Gonzalez S, Arguis P, et al. The spectrum of vascular 
involvement in giant-cell arteritis: clinical consequences of detrimental 
vascular remodelling at different sites. APMIS Suppl. 2009;(127):10-20.

72. Ehrenfeld M, Bitzur R, Schneiderman J, Smolinsky A, Sidi Y, Gur H. 
Aortic aneurysm and dissection are not associated with an increased 
risk for giant cell arteritis/ polymyalgia rheumatica. Postgrad Med J. 
2000;76:409-11.

73. Gonzalez-Gay MA, Garcia-Porrua C, Pineiro A, Pego-Reigosa R, 
Llorca J, Hunder GG. Aortic aneurysm and dissection in patients with 
biopsy-proven giant cell arteritis from northwestern Spain: a population-
based study. Medicine (Baltimore). 2004;83:335-41.

74. Evans JM, O’Fallon WM, Hunder GG. Increased incidence of aortic 
aneurysm and dissection in giant cell (temporal) arteritis. A population-
based study. Ann Intern Med. 1995;122:502-7.

75. Robson JC, Kiran A, Maskell J, et al. The relative risk of aortic aneurysm 
in patients with giant cell arteritis compared with the general population 
of the UK. Ann Rheum Dis. 2015;74:129-35.

76. Garcia-Martinez A, Arguis P, Prieto-Gonzalez S, et al. Prospective long 
term follow-up of a cohort of patients with giant cell arteritis screened 
for aortic structural damage (aneurysm or dilatation). Ann Rheum Dis. 
2014;73:1826-32.

77. Muratore F, Kermani TA, Crowson CS, et al. Large-vessel giant cell 
arteritis: a cohort study. Rheumatology (Oxford). 2015;54:463-70.

78. Leonard JC, Hasleton PS, Hasleton PS, Leonard JC. Dissecting aortic 
aneurysms: a clinicopathological study. I. Clinical and gross pathological 
findings. Q J Med. 1979;48:55-63.

79. Gelsomino S, Romagnoli S, Gori F et al. Annuloaortic ectasia and giant 
cell arteritis. Ann Thorac Surg. 2005;80:101-5.

80. Nuenninghoff DM, Hunder GG, Christianson TJH, McClelland RL, 
Matteson EL. Mortality of Large-Artery Complication (Aortic Aneurysm, 
Aortic Dissection, and/or Large-Artery Stenosis) in Patients with Giant 
Cell Arteritis: A Population-Based Study over 50 Years. Arthritis Rheum. 
2003;48:3532-7.

81. Espitia O, Neel A, Leux C, et al. Giant Cell Arteritis with or without 
Aortitis at Diagnosis. A Retrospective Study of 22 Patients with Longterm 
Followup. J Rheumatol. 2012;39:2157-62.

82. Gonzalez-Gay MA, Rubiera G, Pineiro A et al. Ischemic heart disease in 
patients from Northwest Spain with biopsy proven giant cell arteritis. A 
population based study. J Rheumatol. 2005;32:502-6.

83. Rojo-Leyva F, Ratliff NB, Cosgrove DM, III, Hoffman GS. Study of 52 
patients with idiopathic aortitis from a cohort of 1,204 surgical cases. 
Arthritis Rheum. 2000;43:901-7.

84. Prieto-Gonzalez S, Garcia-Martinez A, Tavera-Bahillo I, et al. Effect 
of glucocorticoid treatment on computed tomography angiography 



192

J U N E  2 0 1 6 ,  V O L .  7 4 ,  N O  5

The Netherlands Journal of Medicine

Lensen et al. Extracranial giant cell arteritis.

detected large-vessel inflammation in giant-cell arteritis. A prospective, 
longitudinal study. Medicine (Baltimore). 2015;94:e486.

85. Adizie T, Dasgupta B. PMR and GCA: steroids or bust. Int J Clin Pract. 
2012;66:524-7.

86. Borg FA, Dasgupta B. Treatment and outcomes of large vessel arteritis. 
Best Pract Res Clin Rheumatol. 2009;23:325-37.

87. Pipitone N, Olivieri I, Salvarani C. Recommendations of the Italian Society 
of Rheumatology for the treatment of the primary large-vessel vasculitis 
with biological agents. Clin Exp Rheumatol. 2012;30:S139-S161.

88. Mukhtyar C, Guillevin L, Cid MC, et al. EULAR recommendations for the 
management of large vessel vasculitis. Ann Rheum Dis. 2009;68:318-23.

89. Loricera J, Blanco R, Hernandez JL, et al. Tocilizumab in giant cell arteritis: 
Multicenter open-label study of 22 patients. Semin Arthritis Rheum. 
2015;44:717-23.

90. Beyer C, Axmann R, Sahinbegovic E, et al. Anti-interleukin 6 receptor 
therapy as rescue treatment for giant cell arteritis. Ann Rheum Dis. 
2011;70:1874-5.

91. Hoffman GS, Cid MC, Hellmann DB, et al. A multicenter, randomized, 
double-blind, placebo-controlled trial of adjuvant methotrexate treatment 
for giant cell arteritis. Arthritis Rheum. 2002;46:1309-18.

92. Hoffman GS, Cid MC, Rendt-Zagar KE, et al. Infliximab for maintenance of 
glucocorticosteroid-induced remission of giant cell arteritis: a randomized 
trial. Ann Intern Med. 2007;146:621-30.

93. Loock J, Henes J, Kotter I, et al. Treatment of refractory giant cell arteritis 
with cyclophosphamide:a retrospective analysis of 35 patients from three 
centres. Clin Exp Rheumatol. 2012;30:S70-S76.

94. Mahr AD, Jover JA, Spiera RF, et al. Adjunctive methotrexate for treatment 
of giant cell arteritis: an individual patient data meta-analysis. Arthritis 
Rheum. 2007;56:2789-97.

95. Martinez-Taboada VM, Rodriguez-Valverde V, Carreno L, et al. A 
double-blind placebo controlled trial of etanercept in patients with 
giant cell arteritis and corticosteroid side effects. Ann Rheum Dis. 
2008;67:625-30.

96. Sciascia S, Rossi D, Roccatello D. Interleukin 6 blockade as 
steroid-sparing treatment for 2 patients with giant cell arteritis. J 
Rheumatol. 2011;38:2080-1.

97. Unizony S, rias-Urdaneta L, Miloslavsky E, et al. Tocilizumab for 
the treatment of large-vessel vasculitis (giant cell arteritis, takayasu 
arteritis) and polymyalgia rheumatica. Arthritis Care Res (Hoboken ). 
2012;64:1720-9.

98. Perruquet JL, Davis DE, Harrington TM. Aortic arch arteritis in the 
elderly. An important manifestation of giant cell arteritis. Arch Intern Med. 
1986;146:289-91.

99. Baril DT, Carroccio A, Palchik E, et al. Endovascular treatment of complicated 
aortic aneurysms in patients with underlying arteriopathies. Ann Vasc Surg. 
2006;20:464-71.

100. Both M, Jahnke T, Reinhold-Keller E, et al. Percutaneous management of 
occlusive arterial disease associated with vasculitis: a single center experience. 
Cardiovasc Intervent Radiol. 2003;26:19-26.

101. Amann-Vesti BR, Koppensteiner R, Rainoni L, Pfamatter T, Schneider E. 
Immediate and long-term outcome of upper extremity balloon angioplasty in 
giant cell arteritis. J Endovasc Ther. 2003;10:371-5.

102. Both M, Aries PM, Muller-Hulsbeck S, et al. Balloon angioplasty of arteries 
of the upper extremities in patients with extracranial giant-cell arteritis. Ann 
Rheum Dis. 2006;65:1124-30.

103. Evans J, Hunder GG. The implications of recognizing large-vessel involvement 
in elderly patients with giant cell arteritis. Curr Opin Rheumatol. 1997;9:37-40.

104. Aschwanden M, Kesten F, Stern M, et al. Vascular involvement in patients with 
giant cell arteritis determined by duplex sonography of 2x11 arterial regions. 
Ann Rheum Dis 2010;69:1356-9.

105. Blockmans D, Stroobants S, Maes A, Mortelmans L. Positron emission 
tomography in giant cell arteritis and polymyalgia rheumatica: evidence for 
inflammation of the aortic arch. Am J Med 2000;108:246-9.

106. Papathanasiou ND, Du Y, Menezes LJ, et al. 18F-Fluorodeoxyglucose PET/
CT in the evaluation of large-vessel vasculitis: diagnostic performance 
and correlation with clinical and laboratory parameters. Br J Radiol. 
2012;85:e188-94. Epub 2011 Mar 8.

107. Lehmann P, Buchtala S, Achajew N et al. 18F-FDG PET as a diagnostic 
procedure in large vessel vasculitis-a controlled, blinded re-examination of 
routine PET scans. Clin Rheumatol 2011;30:37-42.


