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myocardium (SMR) on T2-weighted short tau
inversion recovery black-blood (T2-STIR BB) images
compared to semi-quantitative analysis in patients
with images with diffuse high T2 signal intensity,
such as that with Takotsubo cardiomyopathy,
cardiac amyloidosis, hypereosinophilic myocarditis,
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Background
T2-weighted short tau inversion recovery black-blood (T2-
STIR BB) images are widely used to evaluate edematous
changes in the myocardium, such as that with acute myo-
cardial infarction, myocarditis, and several cardiomyopa-
thies, and visual assessment has been the main method to
analyze T2-STIR BB images. Though T2 mapping may
provide quantitative evaluation of T2 signal intensity, T2
mapping requires additional imaging and cannot accom-
modate analysis of conventional T2-STIR BB images.

Methods
Among 376 consecutive patients who underwent cardiac
magnetic resonance (MR) imaging examination using
1.5 Tesla MR system (Intera Achieva with 32-channel
coil, Philps Medical Systems, Netherlands) between
January 1, 2013 through December 31, 2014, we identi-
fied 22 cases with left ventricular ejection fraction
exceeding 55% and no late gadolinium enhancement as
our normal group to determine the normal range of the
signal intensity ratio of the spleen and myocardium

(SMR) on T2-STIR BB images. Furthermore, we evalu-
ated the SMR of T2 -STIR BB images that showed dif-
fuse high signal intensity, including Takotsubo
cardiomyopathies (3 cases), cardiac amyloidosis
(2 cases), hypereosinophilic myocarditis (one case), and
apical hypertrophic cardiomyopathies (6 cases).

Results
The SMR of the normal group was 0.477 ± 0.098, so we
determined the normal range of the SMR less than 0.58
(as mean + 2 standard deviations [SD]). The figure
shows SMR findings of the 12 patients who demon-
strated diffuse high signal intensity on T2-STIR BB
images. The results of SMR that showed diffuse high
signal intensity were Takotsubo cardiomyopathies; 0.68,
cardiac amyloidosis; 0.77, hypereosinophilic myocarditis;
0.97, and apical hypertrophic cardiomyopathies; 0.64,
respectively. Diagnostic ability of diffuse high signal
intensity on T2-STIR BB was better for SMR (100%;
12/12) than visual assessment (75%; 9/12).

Conclusions
The SMR on conventional T2-STIR BB images may pro-
vide quantitative results in patients who show diffuse

1Radiological Techniqucs, Saitama Cardiovasucular and Respiratory Center,
Kumagaya, Japan
Full list of author information is available at the end of the article

Aoki et al. Journal of Cardiovascular Magnetic
Resonance 2016, 18(Suppl 1):Q40
http://www.jcmr-online.com/content/18/S1/Q40

© 2016 Aoki et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/
zero/1.0/) applies to the data made available in this article, unless otherwise stated.

http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/


high signal intensity on T2-STIR BB images and offer
better diagnostic ability than visual analysis of those
images.

Authors’ details
1Radiological Techniqucs, Saitama Cardiovasucular and Respiratory Center,
Kumagaya, Japan. 2Cardiology, Saitama Cardiovascular and Respiratory
Center, 1696 Itai, Kumagaya-city, Japan..

Published: 27 January 2016

doi:10.1186/1532-429X-18-S1-O40
Cite this article as: Aoki et al.: Utility of the signal intensity ratio of the
spleen and myocardium (SMR) on T2-weighted short tau inversion
recovery black-blood (T2-STIR BB) images compared to semi-quantitative
analysis in patients with images with diffuse high T2 signal intensity, such
as that with Takotsubo cardiomyopathy, cardiac amyloidosis,
hypereosinophilic myocarditis, and apical hypertrophic cardiomyopathy.
Journal of Cardiovascular Magnetic Resonance 2016 18(Suppl 1):Q40.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Figure 1

Aoki et al. Journal of Cardiovascular Magnetic
Resonance 2016, 18(Suppl 1):Q40
http://www.jcmr-online.com/content/18/S1/Q40

Page 2 of 2


	Background
	Methods
	Results
	Conclusions
	Authors’ details

