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Key message
If a double-ring sign is found in contrast-enhanced computed tomography, this
should raise concern not only for Takayasu arteritis, but also for granulocyte colony-
stimulating factor-induced vasculitis.
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CLINICAL IMAGE

A 77-year-old male was treated with carboplatin and
etoposide for a lung neuroendocrine tumour. He was
administered filgrastim, a granulocyte colony-stimulating
factor (G-CSF). Subsequently, the patient developed fever
and was diagnosed with febrile neutropenia. Cefepime
was administered, but the fever did not improve.

Computed tomography (CT) showed thickening of the
brachiocephalic artery wall with an enhancing outer ring
and a poorly enhanced internal ring, described as the
‘double-ring sign’ (Figure 1A). He had no symptoms
other than fever. Human leukocyte antigens B52/62 were
negative. The patient was diagnosed with filgrastim-
induced vasculitis; he did not meet the criteria for
primary vasculitis, and there was no CT evidence of vas-
culitis before filgrastim administration. Treatment with
prednisolone resolved the fever. CT showed decreased
thickening of the arterial wall and was negative for the
double-ring sign (Figure 1B). G-CSF-induced vasculitis
has been reported to occur in 0.47% of patients.1 The
double-ring sign, which reflects inflammatory changes in
the adventitia and oedema of the intima, is thought to be
characteristic of Takayasu arteritis (TA); however, herein,
it was also observed for G-CSF-induced vasculitis.2 It is
believed that the contrast-enhanced outer layer reflects
inflammatory changes associated with angiogenesis of the
adventitia and media, and the poor contrast inner layer
reflects mucin-like and gelatin-like oedema of the endo-
metrium.3 Findings of a double-ring sign should raise sus-
picion not only for TA, but also for G-CSF-induced
vasculitis.
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F I G U R E 1 Venous phase of enhanced computed tomography
(CT) findings. (A) CT performed 8 days after the administration of
filgrastim revealed thickening of the brachiocephalic artery wall and
enhancement with a double-ring sign (asterisk). (B) CT performed after the
administration of prednisolone demonstrated decreased arterial wall
thickening without the double-ring sign.

Received: 7 April 2022 Accepted: 3 May 2022

DOI: 10.1002/rcr2.976

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the
original work is properly cited.
© 2022 The Authors. Respirology Case Reports published by John Wiley & Sons Australia, Ltd on behalf of The Asian Pacific Society of Respirology.

Respirology Case Reports. 2022;10:e0976. wileyonlinelibrary.com/journal/rcr2 1 of 2
https://doi.org/10.1002/rcr2.976

https://orcid.org/0000-0002-0854-3494
mailto:reo1129@tokyo-med.ac.jp
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/rcr2
https://doi.org/10.1002/rcr2.976


Kazutoshi Toriyama analysed the data. Reimi Mizushima
and Ryota Kikuchi wrote the paper.

CONFLICT OF INTEREST
None declared.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are avail-
able on request from the corresponding author. The data
are not publicly available due to privacy or ethical
restrictions.

ETHICS STATEMENT
The authors declare that appropriate written informed con-
sent was obtained for the publication of this manuscript and
accompanying images.

ORCID
Ryota Kikuchi https://orcid.org/0000-0002-0854-3494

REFERENCES
1. Oshima Y, Takahashi S, Tani K, Tojo A. Granulocyte colony-

stimulating factor-associated aortitis in the Japanese Adverse Drug
Event Report database. Cytokine. 2019;119:47–51. https://doi.org/10.
1016/j.cyto.2019.02.013

2. Kawahara H, Endo A, Yoshitomi H, Tanabe K. Recurrent granulocyte
colony-stimulating factor-induced aortitis after pegfilgrastim administra-
tion. Circ Rep. 2020;2:764–5. https://doi.org/10.1253/circrep.CR-20-0092

3. Matsunaga N, Hayashi K, Sakamoto I, Ogawa Y, Matsumoto T.
Takayasu arteritis: protean radiologic manifestations and diagnosis.
Radiographics. 1997;17:579–94. https://doi.org/10.1148/radiographics.
17.3.9153698

How to cite this article: Mizushima R, Kikuchi R,
Takoi H, Shioiri N, Toriyama K, Abe S. Double-ring
sign in granulocyte colony-stimulating factor-induced
vasculitis. Respirology Case Reports. 2022;10:e0976.
https://doi.org/10.1002/rcr2.976

2 of 2 MIZUSHIMA ET AL.

https://orcid.org/0000-0002-0854-3494
https://orcid.org/0000-0002-0854-3494
https://doi.org/10.1016/j.cyto.2019.02.013
https://doi.org/10.1016/j.cyto.2019.02.013
https://doi.org/10.1253/circrep.CR-20-0092
https://doi.org/10.1148/radiographics.17.3.9153698
https://doi.org/10.1148/radiographics.17.3.9153698
https://doi.org/10.1002/rcr2.976

	Double-ring sign in granulocyte colony-stimulating factor-induced vasculitis
	CLINICAL IMAGE
	AUTHOR CONTRIBUTION
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	REFERENCES


