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Objective
To compare the transmural extent of hyperintensity
(“edema”) on T2-weighted (T2W) CMR to the transmural
extent of infarction by delayed-enhancement(DE)-CMR.

Background
It has been reported that hyperintensity on T2W-CMR
represents the area-at-risk. This conclusion is based upon
the observation that the region of T2-hyperintensity is
always larger than region of infarction. However, differ-
ences in measured size may be due to many factors,
including the choice of different image intensity thresh-
olds (Nat Rev Cardiol. 2010 Oct;7(10):547-9.). Addition-
ally, basic physiology studies have established that the
area-at-risk is not simply larger than the region of infarc-
tion, but is nearly always transmural regardless of the
transmurality of infarct size. The relationship between
the transmural extent of T2-hyperintensity and the trans-
mural extent of infarction is unknown.

Methods
34 canines underwent coronary occlusion of the LAD or
the LCx followed by reperfusion. Occlusion time was
varied between 45-120 minutes to produce a variable
TEI. T2W-TSE and DE-CMR were performed at median
of 3 days post MI. A standard T2W-TSE pulse sequence
was used with vender supplied coil normalization (TE
80 ms, slice thickness 7mm, no gap) to obtain short-axis
slices of the LV. T2W-TSE and DE-CMR images were
separately scored on a per-infarct basis (blinded to the

other technique) for the presence/absence of transmural
T2-hyperintensity or transmural hyperenhancement,
respectively, at any location within the heart. Addition-
ally, the T2W and DE images were compared using a
6-point scale (0=0%, 1=1-25%, 2=26-50%, 3=51-75%,
4=76-99%, 5=100%) to determine the relative transmural
extents.

Results
On a per-infarct basis, 59% (20/34) subjects were scored
to have transmural T2-hyperintensity, which was similar
to the proportion with transmural hyperenhancement
(56%, 19/34). On a per-slice basis (n=244), transmural
T2-hyperintensity at any location was found in 30.3% of
slices, which was similar to the proportion of transmural
hyperenhancement (32.0%, p=0.53. Table 1). Similarly,
there was no difference in mean transmural extent score
between DE (2.21.7) and T2W-CMR (2.21.7, p=0.38).
Representative images from a subendocardial infarct are
shown in Figure 1.

Conclusion
T2-hyperintensity is frequently not transmural and is
highly associated with the transmural extent of
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Table 1

Edema Transmural HE Transmural

No Yes

No 153 17

Yes 13 61
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infarction. This is problematic for the use of T2W-TSE
as a representation of the area-at-risk.

Published: 2 February 2011

doi:10.1186/1532-429X-13-S1-O67
Cite this article as: Kim et al.: The relationship of the transmural extent
of T2-edema compared with the transmural extent of infarction:
implications for the assessment of the area-at-risk. Journal of
Cardiovascular Magnetic Resonance 2011 13(Suppl 1):O67.

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

Kim et al. Journal of Cardiovascular Magnetic Resonance 2011, 13(Suppl 1):O67
http://jcmr-online.com/content/13/S1/O67

Page 2 of 2


	Objective
	Background
	Methods
	Results
	Conclusion

