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This editorial refers to ‘Value of 18F-FDG PET/CT in the

evaluation of pulmonary artery activity in patients with

Takayasu’s arteritis’ by W. Gao et al., doi: 10.1093/ehjci/

jeaa229.

The opinions expressed in this article are not necessarily those of
the Editors of EHJCI, the European Heart Rhythm Association or the
European Society of Cardiology.

Takayasu arteritis (TA) is a challenging disease since disease-specific
markers are lacking. A tissue biopsy is often not possible and there are
no disease-specific antibodies. Also raised inflammatory markers and
inflammation on imaging are not disease-specific. TA is classified using
the American College of Rheumatology (ACR) 1990 criteria.1

Assessment of the pattern and extent of inflammation and arterial in-
volvement are essential for the optimal management and treatment of
TA. There is no gold standard and one of the challenges is to differenti-
ate activity from damage. According to the National Institute of Health
(NIH) criteria active disease is defined as the presence of constitutional
symptoms, new bruits, elevated acute-phase proteins, or new angio-
graphic features.2 In this respect, it is very important that pulmonary
arteries can be visualized by positron emission tomography/computed
tomography (PET/CT). Previous studies reported a wide range 0.8–
50% of pulmonary artery (PA) involvement in TA. Persistent inflamma-
tion of the pulmonary arteries can result in irreversible vascular dam-
age and life-threatening pulmonary hypertension.

Contrast-enhanced magnetic resonance imaging/magnetic reson-
ance angiography (MRA) or CT angiography (CTA) allows non-
invasive imaging of the aorta and its major branches. CTA has a high
resolution with a short scanning time. It also demonstrates calcifica-
tions which are observed more frequently in atherosclerotic lesions.
Three-dimensional MRA demonstrates vessel wall thickening and can
also depict other signs of inflammation, including mural oedema and
increased mural vascularity. Oedema and enhancement of vascular
wall and an increase in wall thickness are proposed to be associated
with disease activity although there is no consensus yet.

In the current issue, Gao et al.3 explored the value of [18F]-
fluorodeoxyglucose ([18F]FDG) PET/CT in the detection of active
PA lesions in patients with TA. In total, 29 consecutive TA patients
with PA involvement were prospectively recruited. Clinical activity
was assessed according to the NIH criteria. CT pulmonary angiog-
raphy (CTPA) or magnetic resonance pulmonary angiography
(MRPA) was performed for evaluation of vascular structural charac-
teristics, and mural thickening was considered as active TA. A vascu-
lar segment with [18F]FDG uptake >_liver was considered as PET-
active. A total of 38 [18F]-FDG PET/CT scans were performed. In
terms of disease activity, the sensitivity of [18F]FDG PET/CT was not
significantly different from CTPA and MRPA (71.4% vs. 92.9%,
P = 0.250), but [18F]FDG PET/CT demonstrated a higher specificity
(91.7% vs. 37.5%, P = 0.001) and accuracy (84.2% vs. 57.9%,
P = 0.022). Although the majority of PET-active PA segments (54.9%)
showed mural thickening, 14 PA segments with normal structure
were PET-active.

In addition, [18F]FDG activity of the PA was positively correlated
with inflammatory markers. Decrease in [18F]-FDG activity in PA in
follow-up scans from three patients who were in remission at follow-
up reflected therapeutic effects. The authors concluded that
[18F]FDG PET/CT can effectively evaluate PA activity in TA patients,
and its diagnostic performance is superior to CTPA and MRPA.
[18F]FDG activity of PA demonstrated a clear correlation with clinic-
al disease status and inflammatory markers and can be helpful to
monitor therapeutic effects, although this was only demonstrated in
three patients. These results are promising for the application of
[18F]FDG PET/CT in the evaluation of PA involvement in TA. This is
of particular importance in the estimation of the total disease burden
and for monitoring of the effect of treatment. The current study dem-
onstrated that [18F]FDG uptake in PA can be visualized which is im-
portant for the assessment of the overall disease activity in TA and
for the evaluation of the efficacy of treatment.

Several limitations are mentioned by the authors, but some are im-
portant to solve in future studies. One concern is the subsequently
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..addition of a control group of previous TA patients, including a differ-
ent imaging protocol, by implementing a shorter interval between
[18F]FDG administration and camera acquisition (60 min instead of
129 ± 20 min). This may have introduced, respectively, bias between
patients and control group bias, and difference in vascular uptake in-
tensity.4 Another important technical aspect is the lack of the respira-
tory motion correction in the present study. Respiratory motion can
definitely improve the diagnostic accuracy for detection smaller
objects.5 Particular the improvement of imaging smaller PA segmental
branches is needed, to prevent missing local TA activity and total dis-
ease burden. Additionally, the introduction of digital PET significantly
improved the sensitivity and resolution of the camera system.6

Standardization of scoring of the imaging data is highly important, to
prevent inhomogeneity between institutes. Recommendation is war-
ranted and need to be followed,7,8 but this needs to be updated to in-
clude other vascular branches that are involved in TA, such as the
pulmonary, renal, mesenteric arteries, and the coeliac trunk.

[18F]FDG PET/CT can locate inflammation in TA and provide
visual information for monitoring therapeutic effectiveness. Both,
morphology and biological vascular wall properties are necessary
to monitor, development of aneurysm(s), aorta dilation and stenosis
(in case of pulmonary arteries causing pulmonary hypertension) and
recurrence of vascular wall inflammation, and the interrelation be-
tween them. We should therefore emphasize the unique utility of
applying [18F]FDG PET/CT in the early stage of TA, particularly be-
cause it allows early detection and early start of treatment that may
help to reverse the development of damage, including the pulmonary
branches.

Disclosures

Dr. E. Brouwer as an employee of the UMCG received speaker fees
and consulting fees from Roche in 2017, 2018 which were paid to the
UMCG.

Conflict of interest: none declared.

References
1. Arend WP, Michel BA, Bloch DA, Hunder GG, Calabrese LH, Edworthy SM et al.

The American College of Rheumatology 1990 criteria for the classification of
Takayasu arteritis. Arthritis Rheum 2010;33:1129–34.

2. Kerr GS, Hallahan CW, Giordano J, Leavitt RY, Fauci AS, Rottem M et al.
Takayasu arteritis. Ann Intern Med 1994;120:919–29.

3. Gao W, Gong JN, Guo XJ, Wu JY, Xi XY, Ma ZH et al. Value of 18F-FDG PET/CT
in the evaluation of pulmonary artery activity in patients with Takayasu’s arteritis.
Eur Heart J Cardiovasc Imaging 2020;doi:10.1093/ehjci/jeaa229.

4. Quinn KA, Rosenblum JS, Rimland CA, Gribbons KB, Ahlman MA, Grayson PC.
Imaging acquisition technique influences interpretation of positron emission tom-
ography vascular activity in large-vessel vasculitis. Semin Arthritis Rheum 2020;50:
71–6.

5. van der Vos CS, Koopman D, Rijnsdorp S, Arends AJ, Boellaard R, van Dalen JA et
al. Quantification, improvement, and harmonization of small lesion detection with
state-of-the-art PET. Eur J Nucl Med Mol Imaging 2017;44:4–16.

6. Salvadori J, Odille F, Verger A, Olivier P, Karcher G, Marie PY et al. Head-to-head
comparison between digital and analog PET of human and phantom images when
optimized for maximizing the signal-to-noise ratio from small lesions. EJNMMI Phys
2020;7:11.

7. Slart RHJA; Writing Group; Reviewer Group. FDG-PET/CT(A) imaging in large
vessel vasculitis and polymyalgia rheumatica: joint procedural recommendation of
the EANM, SNMMI, and the PET Interest Group (PIG), and endorsed by the
ASNC. Eur J Nucl Med Mol Imaging 2018;45:1250–69.

8. Dejaco C, Ramiro S, Duftner C, Besson FL, Bley TA, Blockmans D et al. EULAR
recommendations for the use of imaging in large vessel vasculitis in clinical prac-
tice. Ann Rheum Dis 2018;77:636–43.

Page 2 of 2 Editorial
D

ow
nloaded from

 https://academ
ic.oup.com

/ehjcim
aging/advance-article/doi/10.1093/ehjci/jeaa245/5940687 by R

ijksuniversiteit G
roningen user on 18 N

ovem
ber 2020


