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Advanced imaging findings in stroke-like migraine attacks
after radiation therapy (SMART) syndrome
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Main text

A female 60-year-old long-term survivor of high-grade
glioma presented with progressive migraine-like left-sided
cephalgia and expressive aphasia for three days. Ten years
ago, a left temporo-occipital IDH-wildtype glioblastoma was
treated with radiochemotherapy per EORTC 26981/22981
(TMZ/RT — TMZ; 60 Gy in 30 fractions) resulting in com-
plete remission on follow-up imaging (A). On admission,
repetitive EEG was negative for patterns on the ictal-inter-
ictal continuum. Brain MRI revealed faint gyriform contrast-
enhancement (arrowheads) and enlarged vessels (arrows) in
gadolinium-enhanced T1-weighted imaging, left temporo-
occipital edema adjacent to radiation-induced white matter-
hyperintensity on T2-weighted imaging with corresponding
diffusion restriction, and temporo-occipital elevation of the
left cortical blood volume (CBV) of the previously irradi-
ated left temporo-occipital brain region in comparison to
the contralateral hemisphere in perfusion MRI sequences
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(5.6 mL/100 g vs. 3.1 mL/100 g; B). ['®F]fluorethyltyros-
ine (['®F]FET)-PET detected corresponding gyral tracer
uptake with moderate signal intensity and increasing time-
activity-curves, not typical for tumor recurrence (C) [1].
Diagnosis of stroke-like migraine attacks after radiation
therapy (SMART) syndrome was given [2]. Under sup-
portive therapy, symptoms and imaging abnormalities fully
resolved within 6 weeks (D). (['*F]FET)-PET 1 year after
symptoms showed complete regression of the gyral tracer
uptake. SMART syndrome represents a rare, delayed com-
plication of brain-directed radiotherapy involving impaired
cerebrovascular autoregulation [3]. Symptoms are character-
istically transient in nature, and diagnosis rests upon distinct
clinico-radiographic findings as well as exclusion of differ-
entials. To our knowledge, this is the first case demonstrating
["®F]FET-PET imaging in a patient with ongoing SMART
syndrome, which could potentially improve diagnostic accu-
racy by exclusion of important differentials such as tumor
recurrence.

Institute of Neuroradiology, University Hospital,
Ludwig-Maximilians-University School of Medicine,
Munich, Germany

Department of Neurology, Ludwig-Maximilians-University
School of Medicine, Munich, Germany

Department of Radiology, University Hospital, LMU
Munich, Munich, Germany


http://orcid.org/0000-0002-7153-7994
http://crossmark.crossref.org/dialog/?doi=10.1007/s00259-022-06042-x&domain=pdf

European Journal of Nuclear Medicine and Molecular Imaging (2023) 50:1264-1265 1265

T2/FLAIR

6 weeks
before SMART

ceT1/PET

lb. R\

_‘_ .\l \ \
q N N
T
. AR
r—

During SMART

Acknowledgements The authors thank the patient.

Author contribution Study concept and design: Nico T.; P.K. Data
collection: Nico T.; R.F.; N.L.A.; N.C.T.; P.K. Analysis and interpre-
tation of data: Nico T.; R.F; N.L.A.; N.C.T.; L.v.B; WG.K.; J.C.T.;
Niklas T.; P.K. Drafting of the manuscript: Nico T.; P.K. Revising of
the manuscript: Nico T; R.F.; N.L.A.; N.C.T.; L.v.B.; W.G.K; J.C.T.;
Niklas T.; P.K.

Funding Open Access funding enabled and organized by Projekt
DEAL.

Data availability All data can be made available upon reasonable
request to the corresponding author.

Declarations

Ethics approval and consent to participate The patient consented to
participate in the study, and informed consent to disclose was obtained.

Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are

O

6 weeks after

0.0 Time after
SuUvV injection (min)

:
v/

0.0

included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Albert NL, Winkelmann I, Suchorska B, Wenter V, Schmid-Tan-
nwald C, Mille E, et al. Early static (18)F-FET-PET scans have a
higher accuracy for glioma grading than the standard 20-40 min
scans. Eur J Nucl Med Mol Imaging. 2016;43:1105-14. https://
doi.org/10.1007/s00259-015-3276-2.

2. Winter SF, Klein JP, Vaios EJ, Karschnia P, Lee EQ, Shih HA,
et al. Clinical Presentation and Management of SMART syndrome.
Neurology. 2021;97:118-20. https://doi.org/10.1212/wnl.00000
00000012150.

3. Olsen AL, Miller JJ, Bhattacharyya S, Voinescu PE, Klein JP.
Cerebral perfusion in stroke-like migraine attacks after radiation
therapy syndrome. Neurology. 2016;86:787-9. https://doi.org/10.
1212/wnl.0000000000002400.

Publisher's note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00259-015-3276-2
https://doi.org/10.1007/s00259-015-3276-2
https://doi.org/10.1212/wnl.0000000000012150
https://doi.org/10.1212/wnl.0000000000012150
https://doi.org/10.1212/wnl.0000000000002400
https://doi.org/10.1212/wnl.0000000000002400

	Advanced imaging findings in stroke-like migraine attacks after radiation therapy (SMART) syndrome
	Main text
	Acknowledgements 
	References


