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Abstract
Purpose This study is to develop a structured approach to distinguishing large-artery vasculitis from atherosclerosis using 
18-fluorodeoxyglucose positron emission tomography combined with low-dose computed tomography (FDG PET/CT).
Methods FDG PET/CT images of 60 patients were evaluated, 30 having biopsy-proven giant cell arteritis (GCA; the most 
common form of large-artery vasculitis), and 30 with severe atherosclerosis. Images were evaluated by 12 nuclear medi-
cine physicians using 5 criteria: FDG uptake pattern (intensity, distribution, circularity), the degree of calcification, and 
co-localization of calcifications with FDG-uptake. Criteria that passed agreement, and reliability tests were subsequently 
analysed for accuracy using receiver operator curve (ROC) analyses. Criteria that showed discriminative ability were then 
combined in a multi-component scoring system. Both initial and final ‘gestalt’ conclusion were also reported by observers 
before and after detailed examination of the images.
Results Agreement and reliability analyses disqualified 3 of the 5 criteria, leaving only FDG uptake intensity compared to 
liver uptake and arterial wall calcification for potential use in a scoring system. ROC analysis showed an area under the curve 
(AUC) of 0.90 (95%CI 0.87–0.92) for FDG uptake intensity. Degree of calcification showed poor discriminative ability on its 
own (AUC of 0.62; 95%CI 0.58–0.66). When combining presence of calcification with FDG uptake intensity into a 6-tiered 
scoring system, the AUC remained similar at 0.91 (95%CI 0.88–0.93). After exclusion of cases with arterial prostheses, the 
AUC increased to 0.93 (95%CI 0.91–0.95). The accuracy of the ‘gestalt’ conclusion was initially 89% (95%CI 86–91%) and 
increased to 93% (95%CI 91–95%) after detailed image examination.
Conclusion Standardised assessment of arterial wall FDG uptake intensity, preferably combined with assessment of arte-
rial calcifications into a scoring method, enables accurate, but not perfect, distinction between large artery vasculitis and 
atherosclerosis.
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Introduction

Giant cell arteritis (GCA) is the most prevalent form of 
large-artery vasculitis in elderly patients. Delay in treat-
ment may cause severe complications, such as aneurysm, 
dissection and stenosis. Early diagnosis and adequate 
treatment on the other hand can lead to complete remis-
sion of the disease [1].

The current reference test for GCA is biopsy of the tem-
poral artery. Biopsy, however, is invasive and the temporal 
artery is not always affected in GCA [2, 3]. More recently, 
18-fluorodeoxyglucose positron emission tomography 
combined with (low-dose) computed tomography (FDG 
PET/CT) has become common practice in the diagnosis 
of large-artery involvement in GCA [4].

One of the key issues in large artery FDG PET/CT 
image interpretation is the distinction between vasculitis 
and atherosclerosis. Atherosclerotic plaques in the wall of 
large arteries may show significant FDG uptake, a char-
acteristic that is used mainly in research settings to assess 
the degree of plaque inflammation [5, 6]. Objective image 
evaluation criteria to help distinguish GCA and athero-
sclerosis on FDG PET/CT are lacking. Until now, several 
image assessment criteria have been proposed in the lit-
erature without evaluating their practical applicability. The 
currently used criteria are based mainly on expert opinion, 
and some have been evaluated merely for their ability to 
predict the likelihood of GCA. However, no criteria have 
formally been assessed in terms of their potential to dis-
tinguish vasculitis from atherosclerosis [7, 8].

The aim of our study was to perform agreement and reli-
ability analyses of several proposed FDG PET/CT image 
assessment criteria. The criteria that perform well were 
further analysed, individually and in combination with 
each other, for their accuracy in distinguishing GCA from 
atherosclerosis. Using these criteria, a scoring system that 
allows for objective assessment of the likelihood of GCA 
was constructed. In addition, the ‘gestalt’ (overall subjective 
impression) conclusions drawn by different observers were 
compared before and after detailed image assessment. We 
hypothesized that a standardized scoring system of large-
artery FDG PET/CT images could be at least equally good, 
if not better, in distinguishing vasculitis from atherosclerosis 
compared to ‘gestalt’ image assessment.

Materials and methods

The study was designed and reported in accordance with the 
STARD guidelines for diagnostic accuracy studies (https:// 
www. equat or- netwo rk. org/ repor ting- guide lines/ stard/).

Patient sample

Participants were recruited both retrospectively and pro-
spectively from 6 participating centres. The protocol was 
approved by the Medical Ethics Committees of involved 
hospitals.

The vasculitis group contained patients 50 years and 
older, who were initially diagnosed with probable large-
artery vasculitis based on FDG PET/CT results, which diag-
nosis was subsequently confirmed by temporal artery biopsy. 
The age limit was waived in one case to include a patient of 
47 years who met all other criteria for GCA. To ensure that 
the GCA group would be representative of daily clinical 
practice, absence of atherosclerosis was not a criterion for 
the GCA group.

Atherosclerosis patients were recruited prospectively 
from a database of vascular outpatients having recently 
(< 2 years) undergone CT angiography for identification 
of possible indications for vascular reconstructive surgery. 
Thus, all patients in this group had severe atherosclerosis 
in multiple vessels, as assessed by board certified vascular 
surgeons. After informed consent, these patients underwent 
additional FDG PET/CT for inclusion in the current study.

Exclusion criteria for both groups included the use of 
immunosuppressive drugs (corticosteroids or any other 
immunosuppressor), a diagnosis of cancer and reluctance 
or inability to provide informed consent. Several additional 
exclusion criteria applied to the atherosclerosis group to pre-
vent accidental inclusion of patients with undiagnosed vas-
culitis: erythrocyte sedimentation rate (ESR) > 30 mmHg, 
C-reactive protein (CRP) > 10 mg/l, myalgia in shoulder/
pelvic regions (suggesting polymyalgia rheumatica) and any 
history of vasculitis or systemic autoimmune disease.

All but one of the participating centres were EARL 
(EANM Research Ltd) certified, assuring that the FDG PET/
CT scans were made according to standardized protocols 
designed to assure consistent quality [9].

Image assessment

Twelve board certified nuclear medicine physicians were 
recruited, with clinical experience ranging from a minimum 
of 5 years to several decades. All 60 FDG PET/CT image 
sets were evaluated by these observers independently and 
on separate occasions. Observers were informed about the 
purpose of the study and were thus aware that patients were 
selected for having either GCA or severe atherosclerosis, but 
were blinded for the clinical data during evaluation of the 
PET/CT images. For each patient, an image set containing 
non-attenuation corrected series, CT-based attenuation cor-
rection series, and low-dose CT images were made available.

https://www.equator-network.org/reporting-guidelines/stard/
https://www.equator-network.org/reporting-guidelines/stard/
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Assessment criteria per artery were selected based on 
literature review and expert consultation among nuclear 
medicine specialists with at least 10 years of clinical expe-
rience. The resulting criteria included FDG uptake intensity 
on attenuation-corrected images, compared to mediastinal 
blood pool (MBP) and liver uptake, as well as FDG uptake 
distribution over the length of the artery (‘focal’, ‘diffuse’ 
or ‘both focal and diffuse’, without formal/metric criteria), 
circularity (fully circumferential FDG uptake; assessed in 
the aorta only due to diameter requirements) as well as vas-
cular wall calcification and FDG uptake calcification co-
localization [10–13].

On each CT-based attenuation correction image set, 
the following arteries were assessed: communal carotid, 
vertebral, subclavian, aorta (divided into ascending, arch, 
descending and abdominal segments), communal iliac and 
femoral until mid-femur height.

On each CT image set, the observers were asked to assess 
the aforementioned arteries in transverse view and count 
each visually distinct calcification as a singular entity. 
The calcifications were classified as ‘small’ if they could 
be traced for < 3 slides and ‘large’ if they could be traced 
over ≥ 3 slides. Severe calcification was scored if > 5 small 
or > 1 large calcifications. Moderate calcification when 4–5 
small calcifications or 1 large calcification were present. 
Mild calcification was scored for up to 3 small calcifications 
(see Supplemental Table A1for examples) [14]. An overlay 
of PET with CT imaging was used to assess co-localization 
of calcifications with FDG uptake in the vascular wall.

The image sets were presented to the observers in ran-
dom order. Observers were asked to systematically evalu-
ate the images, starting each image series with the same 
artery, and judging FDG uptake intensity compared to 
MBP and liver, uptake distribution and circularity, fol-
lowed by degree of calcification and uptake calcification 
co-localization in this fixed order. An overview of the cat-
egorization of these criteria can be found in Table 1. The 
scores (as indicated in Table 1) awarded to the separate 
vascular sections were registered on a standardized form. 
Overall impression of the image set, both prior to the sys-
tematic assessment (gestalt diagnosis) and after complet-
ing detailed scoring of the five criteria (final conclusion) 

were also provided by the observers. Observers were 
allowed to view the non-attenuation corrected images if 
they so desired and were allowed to employ additional 
tools such as three-dimensional maximum intensity pro-
jection, as long as the assessments made were purely vis-
ual on the basis of attenuation-corrected images.

Statistical analysis

To select the most useful criteria, agreement and reliabil-
ity of the proposed image criteria were tested first [15, 
16]. After this step, the remaining criteria were analysed 
for discriminatory value and combined into a diagnostic 
model to distinguish vasculitis from atherosclerosis. The 
final analysis evaluated the accuracy of the diagnostic 
model, expressed as overall % of correct diagnoses.

Agreement and reliability

Agreement between observers judging the same arterial seg-
ment was tested. And two-thirds (67%) consensus among the 
12 observers was set as a threshold for sufficient agreement. 
Of the 60 image sets, the same arterial segment had to meet 
this 2/3 consensus in at least 50% of patients before the cri-
terion was considered potentially appropriate for application. 
All criteria were also assessed for reliability by calculat-
ing ICC, as a substitute for weighted kappa with quadratic 
weights [17]. ICC is interpreted similarly as kappa with the 
advantage that ICC can be easily calculated for more than 
two observers. Single measure values from intra-class cor-
relation coefficient (ICC) calculations with observers as 
random factors were used [17, 18]. The ICC value was clas-
sified as very poor (0–0.20), poor (0.20–0.40), moderate 
(0.40–0.60), good (0.60–0.80) or excellent (0.80–1.00) [19].

Diagnostic performance

After  cr i ter ia  were selected based on agree-
ment and reliability, discr iminatory ability was 
evaluated using Area-Under-the-Curve (AUC) in 

Table 1  Overview of criteria 
with their scoring options

MBP mean blood pool

18FDG uptake intensity FDG uptake 
distribution

FDG uptake 
circularity

Calcification** Uptake: calcifica-
tion co-localiza-
tion

Lower or equal to MBP (0) Focal (0) No (0) None (0) Yes (0)
In between MBP and the liver (1) Diffuse (1) Yes (1) Mild (1) Partial (1)
Equal to the liver (2) Both (2) Moderate (2) No (2)
Higher than the liver (3) Severe (3)



2650 European Journal of Nuclear Medicine and Molecular Imaging (2023) 50:2647–2655

1 3

Receiver-Operator-Characteristics (ROC) analysis [20]. 
In this analysis, each individual image set observation 
was treated as a separate case, resulting in a total of 720 
cases (12 observers times 60 image sets). The criteria that 
showed that good discriminatory ability were combined 
into a scoring system and again analysed using ROC analy-
sis. This final multi-component system was then applied 
to the cases aiming to determine a cut-off value that max-
imizes AUC. Accuracy was then calculated using these 
cases, defined as percentage of correctly identified image 
sets, and compared to the accuracy calculated from the 
initial and the final conclusions by the observers.

Results

Patients

The study included 30 patients in each study group. The 
GCA group comprised 17 females and 13 males, whose 
mean age was 71 years (range: 47–83 years; one patient 
was just below 50 but had biopsy-proven GCA). The ath-
erosclerosis group comprised 7 females and 23 males 
whose mean age was 68 years (range: 59–83 years). The 
sex distribution of both groups was thus unequal, which 
reflects the higher incidence of GCA in females [1]. All 
but one vasculitis patient showed ESR > 30  mmHg at 
time of diagnosis. Despite this, the patient was included 
because all other criteria were met, including a positive 
temporal artery biopsy. Eight atherosclerosis patients had 
a vascular prosthesis.

Maximum 18F-FDG uptake and calcification scores 
in the respective study groups are listed in  supplemental 
Tables A2 And A3.

Agreement

Results of the agreement analyses are listed in Table 2. 
Agreement on FDG uptake intensity with 4 categories 
(with 2 subcategories using MBP for uptake lower than 
liver) scored low. Adjusting FDG uptake intensity to 3 cat-
egories (lower than liver, equal to liver, higher than liver) 
largely resolved this problem, except for the femoral artery. 
Agreement was generally good for calcification (except in 
the carotid artery) and high for distribution, circularity and 
co-localization.

Reliability

Table 3 lists the intra-class correlation results for the assess-
ment criteria. For FDG uptake intensity in 3 categories, 
reliability was moderate to good, except for the iliofemo-
ral region. Calcification scoring also showed mostly good 
reliability, but less so in the subclavian and vertebral arter-
ies. Reliability was poor for uptake distribution, circular-
ity and co-localization. For distribution, circularity and co-
localization the scoring showed a skewed distribution with 
most cases in a single or few categories, explaining the low 
reliabilities.

ROC analysis

ROC analysis of uptake intensity with 3 categories and cal-
cification (Fig. 1) revealed FDG uptake intensity to be the 
only discriminating criterion, with an AUC of 0.90 (95% CI 
0.87–0.92). Calcification showed no relevant discrimination 
ability by itself, with an AUC of 0.62 (95% CI 0.58–0.66). 
However, as absence of calcification only occurred in GCA, 
calcification was combined with uptake intensity into a 
2-component, 6-tiered scoring system to assess if calci-
fication would add to the discriminative ability of uptake 

Table 2  Percentage of 2/3 consensus on judged image sets arranged by criteria for each vessel on the survey list

If for at least 50% of all image sets 2/3 of observers assigned the same value (indicated in bold), we considered the criterion to be suitable for 
that artery. L/R Left and right artery

Arteries Uptake intensity
(4 categories)

Uptake intensity
(3 categories)

Uptake distribution Uptake 
circularity

Calcification Uptake: calcifica-
tion co-localiza-
tion

carotid L/R 23%/23% 65%/65% 100%/100% n.a 47%/47% 98%/98%
vertebral L/R 48%/46% 83%/83% 100%/100% n.a 93%/93% 100%/100%
subclavian L/R 38%/38% 68%/68% 97%/98% n.a 57%/55% 100%/100%
ascending aorta 40% 75% 100% 100% 67% 95%
Aortic arch 40% 72% 98% 98% 67% 92%
Descending aorta 43% 75% 92% 98% 65% 87%
Abdominal aorta 30% 67% 80% 83% 82% 88%
Iliac L/R 13%/13% 52%/53% 97%/98% n.a 73%/80% 98%/98%
Fem L/R 25%/27% 28%/30% 98%/100% n.a 57%/55% 97%/95%
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intensity. For this purpose, calcification was simplified to 
‘present’ or ‘absent’. Combining the two criteria resulted in 
a 6-tiered categorization ranging from < Liver uptake + cal-
cification, representing maximum likelihood of atherosclero-
sis, to > Liver uptake + no calcification, representing definite 
presence of vasculitis (Table 4, upper section).

Whilst the 6-tiered scoring method had similar dis-
criminatory ability (AUC 0.91; 95% CI 0.88–0.93; Fig. 2) 
to uptake intensity alone, it did allow for more efficient 
sorting of cases. For example, the highest score in the 
6-component method (uptake > liver and no calcifications) 
denoted certain vasculitis, whilst based on high vascu-
lar uptake alone, several atherosclerosis cases would still 
have been mistaken for vasculitis (Table 4, top section). 
Using 6 tiers did however create several small groups in 
some of the components. To see if these could be elimi-
nated without affecting the AUC, the combined scoring 

Table 3  ICC analysis by criteria for each vessel

Good (ICC 0.60–0.80) or higher reliability has been presented in bold. L/R Left and right artery

Arteries Uptake 3 intensity
(3 categories)

Uptake distribution Uptake circu-
larity

Calcification Uptake: calcification
Co-localization

Carotid L/R 0.60/0.61 0.01/0.01 n.a 0.62/0.62 0.06/0.04
Vertebral L/R 0.59/0.58 0.01/-0.01 n.a 0.37/0.25 0.11/0.16
Subclavian L/R 0.78/0.78 0.10/0.08 n.a 0.47/0.45 0.04/0.01
Ascending aorta 0.76 0.04 0.04 0.65 0.19
Aortic arch 0.76 0.03 0.03 0.74 0.09
Descending aorta 0.76 0.08 0.06 0.77 0.14
Abdominal aorta 0.65 0.04 0.04 0.71 0.08
Iliac L/R 0.40/0.40 0.02/0.01 n.a 0.80/0.78 0.03/0.00
Fem L/R 0.38/0.39 0.05/0.02 n.a 0.69/0.67 0.04/0.05

Fig. 1  ROC curve of FDG 
uptake intensity in 3 categories 
(‘uptake 3’) and calcification. 
U3 = uptake 3, C = calcifica-
tion. Followed by cut-off points 
behind semicolons

Table 4  Overview of cases according to 6- and 4-tiered method

Combined score Vasculitis Atherosclerosis Total

6 Tiers
0  < Liver + Calc 5 132 137
1  < Liver + No calc 1 10 11
2  = Liver + Calc 28 166 194
3  = Liver + No calc 2 5 7
4  > Liver + Calc 284 47 331
5  > Liver + No calc 40 0 40

Total 360 360 720
4 tiers
0  ≤ Liver + Calc 33 298 331
1  ≤ Liver + No calc 3 15 18
2  > Liver + Calc 284 47 331
3  > Liver + No calc 40 0 40
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criteria condensed into 4 tiers by merging uptake < liver 
and uptake = liver was also analysed (Table 4, lower sec-
tion). The ROC analysis of the 4-component combined 

method showed an AUC that was comparable to the 6-tier 
method (0.8; 95%CI 0.87–0.92; Fig. 2).

The presence of patients with vascular prostheses may 
have influenced the results. To evaluate this, 8 image sets 

Fig. 2  ROC curve of combined 
6-component (C6) and 4-com-
ponent (C4) criterion. Coordi-
nates of the curve show cut-off 
values denoted as belonging to 
C6 or C4

Fig. 3  ROC curve of 6-compo-
nent method without prosthesis 
cases
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with vascular prostheses were removed from the data-
set. The censure of cases with prostheses resulted in an 
increase in AUC to 0.93 (95%CI 0.91–0.95; Fig. 3) for the 
6-tiered method. This increase, albeit modest, suggested 
that it may be beneficial to eliminate arteries containing 
vascular prostheses from scoring. With the cut-off value 
set at tier 4, over half of patients risking misclassifica-
tion based on uptake > liver were eliminated by removing 
prostheses, from 47 to 21 patients (Table 5). Table 6 sum-
marizes the discriminatory value of all assessed scoring 
methods.

Accuracy

The observers’ initial (‘gestalt’) conclusion was 88.1% 
accurate. The accuracy of final qualitative conclusion after 
step-by-step visual confrontation with the scoring items 
was 92.8%. Accuracy of the 6-tiered method, with cut-off 
of 4, was 88.5%, thus similar to initial ‘gestalt’ but slightly 
lower than the assessors’ overall accuracy after detailed 
image examination. Accuracy of the 4-tier method was 
virtually identical to the 6-tier method. Observers adjusted 
their initial gestalt assessment in 36 cases, 35 of which 
were correct. Accuracy also increased for observers after 
step-by-step assessment of the images (Table 7, for 2 × 2 
tables: see Supplemental Table A4).

Accuracy of observers increased to 93.1% (2 × 2 table: 
see Supplemental Table A5) for post-examination con-
clusions when censoring image sets containing vascu-
lar prostheses. The accuracy of the individual observers 

ranged from 80.8% to 98.1% (see supplemental Table A6 
in appendix for individual observer accuracy).

Discussion

The main finding of our study is that a standardised image 
scoring system, based on FDG intensity and calcification, 
for distinguishing large-artery vasculitis from atherosclero-
sis using 18F-FDG-PET/CT had excellent discriminatory 
capacity.

Agreement and reliability regarding FDG uptake inten-
sity assessment seems to decrease for more caudally located 
arteries. A possible explanation for this observation could 
be the relatively high, but often irregular uptake in these 
arteries, which may be age related [21]. Based on our data, 
we caution against over-relying on uptake in the iliac and 
femoral arteries.

In clinical practice, FDG PET-CT images are predomi-
nantly evaluated by Nuclear Medicine physicians by visual 
assessment. Although semi-quantitative measurements like 
SUV-mean or SUV-max are sometimes obtained, there are 
no generally accepted cut-off values for daily practice, which 
is the domain the study was designed for. Obviously, use of 
liver as reference has intrinsic drawbacks. For example, the 
condition of the liver in relatively old patients may play a 
role. Steatosis and other liver conditions decrease 18F-FDG 
uptake in the liver resulting in a lower reference uptake [22]. 
Prior to switching to uptake intensity with 3 components, 
mean blood pool for reference uptake, which too is variable, 
was also used [23]. Requesting observers to use two uptake 
reference areas and four categories lowered agreement sig-
nificantly (Table 2).

For the criteria distribution and circularity, the majority 
of vessels were scored as showing diffuse circular uptake. 
Finding focal and non-circular uptake as one would expect 
in atherosclerosis seems rare.

Several issues when assessing calcification were noted. 
Detailed grading of calcifications in 4 components seems to 
have no added diagnostic value compared to simple presence 
or absence of calcification. High-dose contrast CT imaging 
provides more detail and may improve accurate calcification 
scoring, but has the obvious drawbacks of radiation exposure 
and requiring intravenous contrast fluid administration [24]. 

Table 5  Overview of 6-component method with prostheses removed

Score Combined score Vasculitis Atherosclerosis

0  < Liver + Calc 5 107
1  < Liver + No calc 1 6
2  = Liver + Calc 28 127
3  = Liver + No calc 2 3
4  > Liver + Calc 284 21
5  > Liver + No calc 40 0

Total 360 264

Table 6  AUC of all formally assessed scoring systems

AUC 95% CI

Uptake only, in 3 tiers 0.90 0.87–0.92
Calcification only 0.62 0.58–0.66
4-tiered, uptake + calcification 0.89 0.87–0.92
6-tiered, uptake + calcification 0.91 0.88–0.93
6-tiered, prosthetics removed 0.93 0.91–0.95

Table 7  diagnostic accuracy of binary diagnoses

Accuracy Accuracy 95%CI

Gestalt conclusion 88.1% 95%CI 85.5–90.3%
Final conclusion 92.8% 95%CI 90.6–94.6%
6-Tier method (< 4 versus ≥ 4) 88.5% 95%CI 85.9–90.7%
4-Tier method (< 2 versus ≥ 2) 88,4% 95%CI 85.8–90.6%
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Merely noting the presence or absence of calcification also 
resolves the lack of agreement and reliability in the carotid, 
vertebral and subclavian arteries.

Finally, co-localization proved to be an impractical and 
inaccurate criterion. The scoring of co-localization was 
prone to error and was most often revised by observers dur-
ing scoring.

Analysis using ROC statistics suggests only uptake inten-
sity as a useful criterion. Although including calcification 
does not increase AUC, it does allow for easier identification 
of patients with a certain diagnosis of vasculitis and is there-
fore preferred over just including uptake intensity.

The initial (gestalt) and final conclusions of observers 
showed a high degree of accuracy in distinguishing vascu-
litis from atherosclerosis. There was however a wide differ-
ence in the performance of the individual observers. The 
amount of time required by an observer to score a single case 
also varied widely, ranging from between 10 and 60 min. 
Reducing it to only two criteria significantly speeds up the 
process, with a conclusion being reached in less than 10 min 
in most cases.

One benefit of the 2-component, multitier methodology is 
improvement of observer accuracy, perhaps particularly for 
relatively inexperienced physicians. It also allows observers 
to categorize uncertain cases for more detailed examina-
tion. Furthermore, it may also be applied as a training tool 
to guide less experienced physicians in recognizing the key 
signs of vasculitis on FDG PET/CT.

Strength and limitations

This study is the first to objectify criteria proposed in litera-
ture for diagnosing vasculitis on FDG PET/CT imaging. It is 
also the first effort to then rework these criteria into a stand-
ardised diagnostic methodology. The case control design of 
the study encompassed the inclusion of 50% vasculitis cases. 
This will deviate from prevalence within a clinical refer-
ral cohort. Depending on the reason for referral, vasculitis 
prevalence may fluctuate from 45% in patients suspected of 
GCA, to 60% in patients with persistent polymyalgia rheu-
matica [25, 26]. Furthermore, selective inclusion of temporal 
artery biopsy-proven vasculitis cases may have attributed 
to higher-than-average accuracy compared to a clinical set-
ting. For example, large-artery involvement may be different 
in those with and without cranial involvement. Similarly, 
severe atherosclerotic patients were included, as these rep-
resent the main diagnostic challenge when large-artery FDG 
uptake is observed [5, 6]. In a clinical setting, milder degrees 
of atherosclerosis may affect the accuracy of standardised 
scoring. Clearly, if GCA patient without any degree of ath-
erosclerosis would have been included, our study would have 
had no value, because GCA patients would not have been 

representative of the average western population around 
70 years of age.

In this study, our proposed scoring method was con-
structed post hoc. To further examine the diagnostic perfor-
mance of the scoring system, prospective testing is needed. 
Such prospective studies will be performed on newer PET-
CT scanner equipment with improved specifications, for 
example, in terms of sensitivity and partial volume correc-
tion. With continuously improving equipment, any previ-
ously developed scoring system should be re-assessed for the 
potential of refinement. In addition, artificial intelligence-
based methods may improve the future diagnostic accuracy 
of PET-CT.

Conclusion

A standardised objective assessment of arterial wall FDG 
uptake intensity, preferably combined with assessment of 
arterial calcifications into a 6-tiered scoring method, showed 
an excellent accuracy in distinguishing large artery vasculitis 
from atherosclerosis.
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