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Abstract

Objective: Imaging is essential for diagnosing large-vessel vasculitis (LVV). During diagnostic imaging, 
assessing disease activity and vascular damage separately is important. Acute-phase findings repre-
sent disease activity, while chronic-phase findings represent vascular damage; however, whether the 
imaging findings are acute or chronic may be unclear. We investigated how vascular lesions change 
before and after treatment and whether they were acute- or chronic-phase findings.
Methods: Fifty-one patients with LVV who had undergone contrast-enhanced computed tomogra-
phy (CT) scans from the neck to the pelvis before treatment and 1-4 months after treatment were 
recruited. Wall thickening, wall contrast enhancement, stenosis, occlusion, dilation, aneurysm, and 
calcification were semi-quantitatively assessed in 21 vessels from the common carotid to the com-
mon iliac artery.
Results: Twenty-four patients were diagnosed with Takayasu arteritis (TAK), and 27 with giant cell 
arteritis (GCA). Wall thickening and wall contrast enhancement improved after the treatment, which 
was especially significant in the GCA group. No significant differences in stenosis, occlusion, dilation, 
aneurysm, or calcification were observed before and after treatment. Stenosis and occlusion were 
more common with TAK, while calcification was more common with GCA.
Conclusion: Wall thickening and wall contrast enhancement are acute-phase findings (activity), while 
stenosis, occlusion, dilation, aneurysm, and calcification are chronic-phase findings (damage). The 
frequencies of these findings differ between TAK and GCA.
Keywords: Contrast-enhanced CT, giant cell arteritis, imaging, large-vessel vasculitis, Takayasu arteritis

Introduction
Large-vessel vasculitis (LVV) is a group of diseases that cause vasculitis in the aorta and its primary large 
branches. Patients with LVV suffer from systemic symptoms, such as fever and malaise, as well as ische-
mic symptoms induced by vascular stenosis or obstruction in the extremities.1 The Chapel Hill Consensus 
Conference definition classifies LVV into Takayasu arteritis (TAK) and giant cell arteritis (GCA). According to 
this classification, a major distinction between TAK and GCA is the age of onset: TAK usually occurs before 
50 years of age, while GCA, after 50 years of age.2 In actual clinical practice, LVV is suspected based on symp-
toms, and various imaging examinations are performed to detect LVV-specific findings and exclude other 
diseases involving large vessels, such as IgG4-related diseases and infections. New classification criteria for 
LVV were published by the American College of Rheumatology (ACR) and the European League against 
Rheumatic Diseases (EULAR) in 2022.3,4

The EULAR Recommendation states that when LVV is clinically suspected, diagnostic imaging should be per-
formed before or immediately after treatment initiation.5,6 Imaging examinations may include ultrasonog-
raphy, contrast-enhanced computed tomography (CT), contrast-enhanced magnetic resonance imaging 
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(MRI), positron emission tomography (PET), 
and angiography.7,8 Angiography is the clas-
sical imaging modality; however, it is invasive 
and technically challenging. Thus, the EULAR 
Recommendation highlights that angiogra-
phy should not be performed for diagnostic 
purposes. In diagnostic imaging, it is important 
to assess disease activity and vascular damage 
separately.9,10 In other words, disease activity 
may be expressed as an acute-phase finding, 
while vascular damage may be expressed as a 
chronic-phase finding. For activity assessment, 
fluorodeoxyglucose (FDG) uptake in PET, and 
vascular wall thickening and contrast enhance-
ment are used. PET is useful for assessing LVV 
activity. The degree of FDG uptake can be 
visually and semi-quantitatively assessed.11,12 
Thickening and contrast enhancement of 
the vascular wall often represent reversible 
lesions. Wall thickening can be assessed by 
ultrasonography, contrast-enhanced CT, and 
MRI. Although it is controversial whether wall 
thickening reflects disease activity or vascular 
damage, reversible portions are considered to 
indicate disease activity.10,13-15 Thus, a decrease 
in wall thickness after treatment indicates 
an improvement in disease activity. Contrast 
enhancement of the vascular wall indicates 
arterial wall inflammation as evidenced by 
increased blood flow and can be assessed 
using contrast-enhanced CT or MRI. Thus, 
contrast enhancement may represent disease 
activity. A decreased contrast enhancement of 
the vascular wall after treatment indicates an 
improvement in disease activity. Meanwhile, 
PET is unsuitable for damage assessment, 
because morphological assessment of vessels 
using this modality is impossible. The advent 
of PET may appear revolutionary, but unlike 
other modalities, PET is only useful for activity 
assessment. Damage assessment must target 
irreversible vascular lesions, such as stenosis, 
occlusion, dilatation, aneurysms, and vessel 
calcification. Repeated assessments are used 
to observe the rate of progression over time. 
Stenosis, occlusion, dilatation, and aneurysms 
of vessels can be assessed using ultrasonogra-
phy, contrast-enhanced CT, and MRI. However, 

CT is the only modality that allows for compre-
hensive assessment of calcification.

Whether the aforementioned lesions (i.e., 
wall thickening, contrast enhancement of the 
vascular wall, stenosis, occlusion, dilatation, 

aneurysm, or calcification) are classified as 
disease activity (i.e., an acute-phase finding) 
or vascular damage (i.e., a chronic-phase find-
ing) is based on empirical knowledge from 
accumulated case reports and case series.16-22 
However, we believe that this knowledge 

Main Points
•	 Imaging findings in LVV are divided into 

acute and chronic phases.

•	 Acute-phase findings reflect activity, 
while chronic-phase findings reflect 
damage.

•	 The frequencies of acute- and chronic-
phase findings differ between TAK and 
GCA.

Table 1.  Patient Demographics, Clinical/Laboratory Data at Diagnosis, and Comparison of 
Takayasu Arteritis (TAK) and Giant Cell Arteritis (GCA)

​ Total, n = 51 TAK, n = 24 GCA, n = 27 P

Female, n (%) 37 (73) 18 (75) 19 (70) .712‡

Age at onset, mean (SD) years 50 (22.4) 28 (9.2) 69 (6.6) <.0001*

Age at diagnosis, mean (SD) years 52 (21.7) 30 (10.0) 70 (6.3) <.0001*

Delay from onset to diagnosis,  
median (IQR) months

4 (2-13) 7 (2-30) 3 (2-9) .021†

CRP level at diagnosis, median (IQR) mg/l 8.3 (4.6-12.7) 6.4 (3.1-12) 8.3 (6.5-13.2) .209†

ESR at diagnosis, median (IQR) mm/h 72 (53-103) 62 (48-71) 88 (73-116) .001†

Symptoms ​ ​ ​ ​

  Fever at diagnosis, no. (%) 33 (65%) 16 (67%) 17 (63%) .782‡

  Arthralgia, myalgia at diagnosis, no. (%) 11 (22%) 1 (4%) 10 (37%) .004‡

  Limb claudication at diagnosis, no. (%) 12 (24%) 9 (38%) 3 (11%) .027‡

 � Pulse loss or weakness at  
diagnosis, no. (%)

9 (18%) 6 (25%) 3 (11%) .176‡

 � Blood pressure inequality at  
diagnosis, no. (%)

17 (33%) 12 (50%) 5 (19%) .017‡

  Bruit at diagnosis, no. (%) 19 (37%) 17 (71%) 2 (7%) <.0001‡

  Carotidynia at diagnosis, no. (%) 15 (29%) 10 (42%) 5 (19%) .07‡

  Chest or back pain at diagnosis, no. (%) 13 (26%) 11 (46%) 2 (7%) .002‡

  Headache at diagnosis, no. (%) 9 (18%) 2 (8%) 7 (26%) .1‡

 � Temporal artery abnormality at 
diagnosis, no. (%)

9 (18%) 0 9 (33%) .002‡

 � Polymyalgia rheumatica at  
diagnosis, no. (%)

4 (8%) 0 4 (15%) .07‡

 � Positive temporal artery biopsy at 
diagnosis, no. (%)

7 (14%) 0 7 (26%) .008‡

  Jaw claudication at diagnosis, no. (%) 6 (12%) 0 6 (22%) .016‡

  Visual loss, no. (%) 4 (8%) 0 4 (15%) .07‡

Complications ​ ​ ​ ​

  Ulcerative colitis, no. (%) 6 (12%) 6 (25%) 0 .007‡

  Hypertension, no. (%) 27 (53%) 9 (38%) 18 (67%) .037‡

  Hyperlipidaemia, no. (%) 20 (40%) 8 (33%) 12 (44%) .417‡

  Diabetes mellitus, no. (%) 11 (22%) 1 (4%) 10 (37%) .004‡

Smoking, no. (%) 14 (28%) 6 (25%) 8 (29%) .712‡

Treatment ​ ​ ​ ​

  Glucocorticoids, no. (%) 51 (100%) 24 (100%) 27 (100%) 1‡

  Initial dose of glucocorticoids, median 
(IQR) mg/day

50 (40-50) 50 (42-55) 40 (30-40) <.001†

The P values are calculated for the differences between TAK and GCA.CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; 
IQR, interquartile range.*t-test.†Mann–Whitney U-test.‡chi-square test or Fisher’s exact test with Bonferroni correction.
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has not yet been verified sufficiently. Using 
contrast-enhanced CT, which allows compre-
hensive whole-body assessment, we there-
fore investigated how vascular lesions change 
before and after treatment, and whether they 
were acute- or chronic-phase findings.

Methods

Patients
A total of 166 patients with TAK or GCA were 
diagnosed at the University of Yamanashi 
Hospital, Chiba University Hospital, Yamanashi 
Prefectural Central Hospital, or Shimoshizu 
Hospital between 2007 and 2019. Of 166 

patients, 82 had TAK and 84 had GCA. Of these, 
78 patients with TAK and 74 patients with GCA 
had a history of CT scans. Fifty-one patients 
underwent contrast-enhanced CT before 
treatment initiation and at 1-4 months after 
treatment initiation were included in the study. 
Regarding activity, patients were evaluated by 
C-reactive protein (CRP) levels and erythrocyte 
sedimentation rates (ESR), physician global 
assessment (PGA) (Acti​ve/pe​rsist​ent/I​nacti​ve), 
and Kerr score.23 At the time of CT 1-4 months 
after treatment initiation, only inactive patients 
were enrolled. Namely, at the time of after treat-
ment evaluation, all patients had inactive PGA 
and Kerr score, normal CRP levels, ESR and no 

symptoms. We then reclassified these patients 
into TAK and GCA according to the 2022 ACR/
EULAR classification criteria and analyzed.3,4

Clinical Assessment
The following patient characteristics were 
extracted from medical records and retrospec-
tively assessed: age at onset; age at diagnosis; 
time from onset to diagnosis; pre-treatment 
CRP levels and ESR; systemic symptoms includ-
ing fever, arthritis, malaise, neck pain, chest and 
back pain, reduced visual acuity or visual loss; 
clinical items of the ACR classification criteria; 
comorbidities at diagnosis; and initial dose of 
glucocorticoids.

Imaging Assessment
In total, the following 21 vessels were assessed: 
the right and left common carotid arteries, 
right and left vertebral arteries, brachioce-
phalic artery, right and left subclavian arteries, 
right and left axillary arteries, ascending aorta, 
arcuate artery, descending aorta, abdominal 
aorta, celiac artery, superior mesenteric artery, 
right and left renal arteries, right and left iliac 
arteries, and right and left pulmonary arter-
ies. We modified the semi-quantitative scor-
ing method previously reported and assigned 
points as follows:10

•	 Wall thickening: absent, 0; mild, 1; moderate, 
2; and severe, 3

•	 Contrast enhancement of the vascular wall: 
absent, 0; mild, 1; moderate, 2; and promi-
nent, 3

•	 Stenosis/occlusion: absent, 0; <50% stenosis, 1; 
≥50% stenosis, 2; and occlusion, 3

•	 Dilatation/aneurysm: absent, 0; mild, 1; and 
severe, 2

•	 Calcification: absent, 0; mild, 1; and severe, 2

All imaging assessments were performed by 
the same radiologist, who was skilled in diag-
nosing vasculitis. The imaging reviewer was 
blinded to the clinical features. The combined 
arteritis damage score (CARDS), a previously 
reported indicator of vasculitis damage, was 
also assessed.10,24 Combined arteritis damage 
score was calculated by applying a numerical 
weighting to each vascular lesion and add-
ing all the scores of the assessed vessels. The 
formula is as follows: (number of vessels with 
<50% stenosis × 0.6) + (number of vessels with 
≥50% stenosis × 1.2) + (number of vessels with 
occlusion × 1.6) + (number of vessels with dila-
tation or aneurysm × 0.8).

Statistical Analyses
Statistical analyses were performed using SPSS 
software, version 22.0 J (IBM Japan, Tokyo, 

Table 2.  Changes in Vascular Lesions Before and After Treatment of Takayasu Arteritis and 
Giant Cell Arteritis

​ Before Treatment After Treatment P

Wall thickening ​ ​ ​

  Total, n = 51, median (IQR) 6 (4-13) 2 (0-5) <.0001

  TAK, n = 24, median (IQR) 8 (5-12.5) 4 (2-7) .01

  GCA, n = 27, median (IQR) 5 (3-15) 1 (0-3) <.0001

Wall enhancement ​ ​ ​

  Total, n = 51, median (IQR) 4 (2-8) 0 (0-2) <.0001

  TAK, n = 24, median (IQR) 3 (2-8) 1 (0-4) .005

  GCA, n = 27, median (IQR) 5 (1-9) 0 (0-0) <.0001

Acute-phase findings ​ ​ ​

  Total, n = 51, median (IQR) 11 (6-20) 2 (0-8) <.0001

  TAK, n = 24, median (IQR) 11.5 (6-20) 6.5 (2-10.5) .003

  GCA, n = 27, median (IQR) 9 (4-25) 1 (0-4) <.0001

Stenosis, occlusion ​ ​ ​

  Total, n = 51, median (IQR) 0 (0-2) 0 (0-2) .475

  TAK, n = 24, median (IQR) 1 (0-2.7) 2 (0-3) .661

  GCA, n = 27, median (IQR) 0 (0-0) 0 (0-1) .499

Dilatation, aneurysm ​ ​ ​

  Total, n = 51, median (IQR) 0 (0-0) 0 (0-0) .167

  TAK, n = 24, median (IQR) 0 (0-0) 0 (0-0) .334

  GCA, n = 27, median (IQR) 0 (0-0) 0 (0-0) .317

Calcification ​ ​ ​

  Total, n = 51, median (IQR) 1 (0-5) 0 (0-5) .115

  TAK, n = 24, median (IQR) 0 (0-0) 0 (0-0) .891

  GCA, n = 27, median (IQR) 4 (2-7) 4 (2-7) .066

Chronic-phase findings ​ ​ ​

  Total, n = 51, median (IQR) 3 (1-6) 4 (2-6) .965

  TAK, n = 24, median (IQR) 1.5 (0-3.7) 2 (0-4) .325

  GCA, n = 27, median (IQR) 5 (3-9) 6 (4-9) .34

Data are analyzed using the Wilcoxon signed-rank test. Acute-phase findings include a combination of wall thickening and contrast 
enhancement of the vascular wall. Chronic-phase findings include a combination of stenosis, occlusion, dilatation, aneurysm, and 
calcification. The values are the median sums of the semi-quantitatively assessed scores for all 21 vessels.GCA, giant cell arteritis; 
IQR, interquartile range; TAK, Takayasu arteritis.
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Japan). Normally distributed continuous data 
were summarised using mean and SD and 
analysed using parametric tests (Student’s 
t-test). Non-normally distributed data were 
summarised using the median and interquar-
tile range and analysed using non-parametric 
tests (Mann–Whitney U-test or Wilcoxon 
signed-rank test). Categorical data were sum-
marised as percentages and analysed using 
the chi-square, Fisher’s exact, or McNemar’s 
tests. Statistical significance was set at P < .05.

Ethics
This study was approved by the Ethics 
Committee of the University of YYamanashi (ref-
erence no. 1493) and was conducted in accor-
dance with the principles of the Declaration of 

Helsinki and the Ethical Guidelines for Medical 
and Health Research Involving Human Subjects 
in Japan. The requirement for written informed 
consent was waived according to local regu-
lations for retrospective observational stud-
ies by the Ethics Committee of the University 
of Yamanashi. All data were fully anonymised 
before analysis.

Results

Patient Characteristics
Table 1 shows the baseline patient character-
istics, including the clinical course, symptoms, 
blood test results, and treatments. Of the 51 
patients, 24 were diagnosed with TAK and 27 
with GCA. Women accounted for 73% of all 

patients, 75% of patients with TAK, and 70% 
of patients with GCA. Overall, the mean age 
at diagnosis was 52 years, 30 years in patients 
with TAK, and 70 years in patients with GCA. 
Patients with TAK were younger than those 
with GCA (P < .0001). The median time from 
onset to diagnosis was 4 months (7 months 
in patients with TAK, 3 months in patients 
with GCA). The time from onset to diagnosis 
was longer in patients with TAK than in those 
with GCA (P = .021). The median CRP level at 
diagnosis was 8.3 mg/L overall (6.4 mg/L in 
patients with TAK, 8.3 mg/L in patients with 
GCA). Moreover, the overall median ESR at 
diagnosis was 72 mm/h (62 mm/h in patients 
with TAK, 88 mm/h in those with GCA). The 
ESR was higher in patients with GCA (P = .001). 
No difference in the prevalence of systemic 
symptoms between patients with TAK and 
GCA was observed, while the prevalence of 
articular symptoms was higher in patients 
with GCA. Although no difference in the 
prevalence of neck pain was observed, the 
prevalence of chest and back pain was higher 
in patients with TAK. More items of the clas-
sification criteria pertaining to ischaemic 
symptoms in the extremities were identified 
in patients with TAK, whereas more items sug-
gestive of temporal arteritis were identified in 
those with GCA. None of the patients with TAK 
had reduced visual acuity, visual loss, or poly-
myalgia rheumatica. Meanwhile, none of the 
patients with GCA had concomitant ulcerative 
colitis, although its prevalence was as high as 
25% in patients with TAK. Glucocorticoids were 
administered to all patients during the initial 
treatment. The median initial dose equivalent 
to prednisolone was higher in patients with 
TAK than in those with GCA (50 mg/day and 
40 mg/day, respectively).

Changes in the Vascular Lesions Before  
and After Treatment
Table 2 shows the changes in vascular lesions 
before and after treatment. The values pre-
sented are the median sums of the semi-quan-
titatively assessed scores for all 21 vessels. In all 
patients with TAK or GCA, wall thickening and 
contrast enhancement of the vascular wall sig-
nificantly improved after treatment compared 
with those before treatment. In contrast, no 
significant changes in stenosis, occlusion, dila-
tation, aneurysm, or calcification before and 
after treatment were observed in all patients. 
The prevalence of vascular lesions per patient 
before and after treatment (i.e., presence or 
absence of vascular lesions in any vessel) was 
also similar between the groups (Figure 1). 

Figure 1.  A, B, C. Prevalence of vascular lesions in all patients before and after treatment. The 
frequencies of wall thickening, wall contrast enhancement, stenosis, occlusion, dilatation, 
aneurysm, and calcification at any vessel in (A) the entire group, (B) patients with TAK, and (C) 
patients with GCA are shown. GCA, giant cell arteritis; TAK, Takayasu arteritis. Data are analysed 
using McNemar’s test. Acute-phase findings include a combination of wall thickening and 
contrast enhancement of the vascular wall. Chronic-phase findings include a combination of 
stenosis, occlusion, dilatation, aneurysm, and calcification. The P values are calculated for pre- and 
post-treatment differences.
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Furthermore, no significant between-group 
differences were observed when these fea-
tures were assessed separately for each vessel 
(data not shown).

Comparison of Findings Between Patients with 
TAK and those with GCA
Table 3 compares the total scores between 
patients with TAK and those with GCA for 
the 21 semi-quantitatively assessed vessels. 
Although no between-group differences in 
the wall thickening or contrast enhancement 
scores before treatment were observed, the 
scores after treatment were significantly higher 
in patients with TAK than in those with GCA. The 
pre- and post-treatment scores for stenosis and 
occlusion were significantly higher in patients 
with TAK than in patients with GCA. Moreover, 
the pre- and post-treatment calcification scores 

were higher in patients with GCA than in those 
with TAK. Similarly, the prevalence of vascu-
lar lesions per patient before and after treat-
ment was higher in patients with GCA than in 
patients with TAK (Supplementary Figure 1).

Changes in the Comparison of CARDS
Pre-treatment CARDS was higher in patients 
with TAK than in patients with GCA (Table 4). 
Damage progression did not significantly dif-
fer between the TAK and GCA groups pre- and 
post-treatment (P = .815 and P = .327, respec-
tively; Supplementary Table 1).

Discussion
In this study, contrast-enhanced CT images 
taken before and after treatment were used 
to comprehensively assess changes in vascu-
lar lesions in LVV in terms of wall thickening, 

contrast enhancement of the vascular wall, 
stenosis, dilatation, aneurysm, and calcifica-
tion. We then assessed changes in the vascu-
lar lesions after treatment. We assumed that 
vascular lesion improvement after treatment 
represented disease activity (i.e., acute-phase 
findings), and that poor lesion improvement 
represented vascular damage (i.e., chronic-
phase findings). Our results demonstrated that 
wall thickening and contrast enhancement of 
the vascular wall improved after treatment in 
patients with TAK and those with GCA. However, 
there were no improvements in stenosis, occlu-
sion, or calcification after treatment. Dilatation 
and aneurysm were difficult to assess because 
of their low prevalence in our cohort.25,26 
When wall thickening and contrast enhance-
ment of the vascular wall were regarded as 
acute-phase findings, the total pre- and post-
treatment scores were significantly different, 
whereas when stenosis, occlusion, dilatation, 
aneurysm, and calcification were regarded as 
chronic-phase findings, the total pre- and post-
treatment scores did not significantly differ 
(Table 2). Therefore, while the significance of 
vascular lesions has not been previously clari-
fied, our study revealed that wall thickening 
and contrast enhancement of the vascular wall 
are acute-phase findings indicating disease 
activity, and that stenosis, occlusion, dilatation, 
aneurysm, and calcification are chronic-phase 
findings indicating vascular damage.

However, while the reversible portion of wall 
thickening represents disease activity, residual 
irreversible wall thickening may be a chronic 
finding indicative of vascular damage. Tso 
et  al reported that wall thickening may not 
correspond to contrast enhancement of the 
vascular wall on contrast-enhanced MRI.13 This 
suggests that wall thickening may represent 
both disease activity and vascular damage. 
Assessment of wall thickening in combination 
with contrast enhancement of the vascular 
wall may help distinguish between disease 
activity and vascular damage. In other words, 
poorly contrast-enhanced wall thickening 
persisting after the initial treatment is likely 
to represent vascular damage, while contrast-
enhanced wall thickening is likely to represent 
an active lesion. Therefore, focusing on only 
the degree of improvement in wall thickening 
without taking into consideration the contrast 
enhancement of the vascular wall may result in 
unnecessary and excessive treatment.

We also found that the prevalence of wall 
thickening per patient did not decrease sig-
nificantly in patients with TAK (Figure 1). The 
improvement in wall thickening and contrast 

Table 3.  Comparison of the Total Scores between Takayasu Arteritis and Giant Cell Arteritis 
for 21 Vessels

​ Total, n = 51 TAK, n = 24 GCA, n = 27 P

Wall thickening before treatment, 
median (IQR)

6 (4-13) 8 (5-12.5) 5 (3-15) .289

Wall thickening after treatment, 
median (IQR)

2 (0-5) 4 (2-7) 1 (0-3) .003

Wall enhancement before treatment, 
median (IQR)

4 (2-8) 3 (2-8) 5 (1-9) .609

Wall enhancement after treatment, 
median (IQR)

0 (0-2) 1 (0-4) 0 (0-0) .005

Total of acute-phase findings before 
treatment, median (IQR)

11 (6-20) 11.5 (6-20) 9 (4-25) .610

Total of acute-phase findings after 
treatment, median (IQR)

2 (0-8) 6.5 (2-10.5) 1 (0-4) .003

Stenosis, occlusion before treatment, 
median (IQR)

0 (0-2) 1 (0-2.7) 0 (0-0) .004

Stenosis, occlusion after treatment, 
median (IQR)

0 (0-2) 2 (0-3) 0 (0-1) .009

Dilatation, aneurysm before 
treatment, median (IQR)

0 (0-0) 0 (0-0) 0 (0-0) .320

Dilatation, aneurysm after 
treatment, median (IQR)

0 (0-0) 0 (0-0) 0 (0-0) .395

Calcification before treatment, 
median (IQR)

1 (0-5) 0 (0-0) 4 (2-7) <.0001

Calcification after treatment, median 
(IQR)

0 (0-5) 0 (0-0) 4 (2-7) <.0001

Total of chronic-phase findings 
before treatment, median (IQR)

3 (1-6) 1.5 (0-3.7) 5 (3-9) <.0001

Total of chronic-phase findings after 
treatment, median (IQR)

4 (2-6) 2 (0-4) 6 (4-9) .001

Data were analysed using the Mann–Whitney U-test. The P values are calculated for the differences between TAK and GCA. Acute-
phase findings include a combination of wall thickening and contrast enhancement of the vascular wall. Chronic-phase findings 
include a combination of stenosis, occlusion, dilatation, aneurysm, and calcification.GCA, giant cell arteritis; IQR, interquartile 
range; TAK, Takayasu arteritis. 



Nakagomi et al. Imaging Findings of Large-Vessel Vasculitis� Eur J Rheumatol 2024;11(3):371-377

376

enhancement after treatment was smaller in 
patients with TAK than in patients with GCA 
(Table 3, Supplementary Figure 1), despite the 
initial dose of glucocorticoids being higher in 
patients with TAK than in patients with GCA. 
This suggests that TAK may be more resistant 
to the initial treatment than GCA. The pre-
treatment prevalence of stenosis and occlu-
sion was high in patients with TAK (Table 3, 
Figure 1 and Supplementary Figure 1). In TAK, 
vessels are likely to be damaged at the time of 
diagnosis. This may be related to the greater 
delay in the diagnosis of TAK in comparison 
with GCA.10,27 Giant cell arteritis is relatively 
easy to diagnose when symptoms of tempo-
ral arteritis or polymyalgia rheumatica occur 
in combination with arthralgia. In contrast, 
the initial symptoms of TAK (e.g., fever and 
malaise) are often non-specific, making TAK 
difficult to diagnose.9 By the time the ACR 
classification criteria are applicable, imag-
ing examinations may already show dam-
aged lesions. Another hypothesis is that TAK 
progresses from an acute to a chronic phase 
faster than GCA.28 The acute- and chronic-
phase findings in TAK and GCA were clearly 
different, supporting the theory that TAK and 
GCA are distinct diseases.29-34

Finally, CARDS, an imaging indicator of LVV-
associated damage, significantly differed 
between the TAK and GCA groups before treat-
ment (Table 4). In early-stage TAK, vascular 
damage may develop rapidly, which is consis-
tent with the findings of an original report on 
CARDS showing that vascular damage is more 
severe in TAK than in GCA.10 Furthermore, no 
differences in CARDS were observed between 
the TAK and GCA groups before and after treat-
ment. This is likely because the assessment 
was performed only during the short remis-
sion induction period of this study. Differences 
may be detectable with a multi-year, long-term 
follow-up.

This study has some limitations. First, the 
sample size was small, as the study included 
only patients who had undergone contrast-
enhanced CT before and 1-4 months after 
treatment initiation. Giant cell arteritis with 

temporal arteritis and TAK with poor imaging 
findings may not be re-examined within a few 
months, increasing the likelihood of a selec-
tion bias. However, the collection of imaging 
data within the specified period and from 
multiple institutions may be a strength of this 
study. Second, only contrast-enhanced CT was 
used in this study. Simultaneous assessment of 
contrast-enhanced CT and PET images may be 
useful in confirming that wall thickening and 
contrast enhancement of the vascular wall 
represent disease activity. Regarding damage 
assessment, it may be more appropriate to 
evaluate the accumulation of vascular dam-
age before treatment and during a multi-year 
follow-up.

In this study, we evaluated vascular lesions 
and confirmed their characteristics in LVV. 
Specifically, wall thickening and contrast 
enhancement of the vascular wall are likely 
to represent disease activity (i.e., acute-phase 
findings), while stenosis, occlusion, dilatation, 
aneurysm, and calcification are likely to repre-
sent vascular damage (i.e., chronic-phase find-
ings). These features can be used to clinically 
differentiate between TAK and GCA.
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Supplementary Table 1.  Changes in Combined Arteritis Damage Scores Before and After Treatment for the 21 Vessels

​
CARDS before treatment,  

median (IQR)
CARDS after treatment,  

median (IQR) p value

Total, n = 51 0 (0-1.6) 0.6 (0-1.6) 0.443

TAK, n = 24 1.2 (0.3-1.9) 1.2 (0-2.2) 0.815

GCA, n = 27 0 (0-0.3) 0 (0-1.2) 0.327

CARDS, Combined Arteritis Damage Score; IQR, interquartile range; TAK, Takayasu arteritis; GCA, giant cell arteritis. Data are analyzed using the Mann–Whitney U-test. CARDS is computed as follows: 
(number of vessels with <50% stenosis × 0.6) + (number of vessels with ≥50% stenosis × 1.2) + (number of vessels with occlusion × 1.6) + (number of vessels with dilatation or aneurysm × 0.8).

Supplementary Figure 1.  Prevalence of vascular lesions in the TAK and GCA groups before and after treatment. The frequencies of wall thickening, 
wall contrast enhancement, stenosis, occlusion, dilatation, aneurysm, and calcification at any vessels in the TAK and GCA groups before and after 
treatment are shown. TAK, Takayasu arteritis; GCA, giant cell arteritis. Data are analyzed using the chi-square and Fisher’s exact tests. Acute-phase 
findings include a combination of wall thickening and contrast enhancement of the vascular wall. Chronic-phase findings include a combination of 
stenosis, occlusion, dilatation, aneurysm, and calcification. The P values are calculated for the differences between the TAK and GCA groups.


