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Study objective
To assess the ability of cardiovascular magnetic resonance
(CMR) to detect acute cardiac allograft rejection.

Background
Acute cardiac allograft transplant rejection (ACAR)
remains a common and significant complication of car-
diac transplantation (HTX). Endomyocardial biopsy
(EMB) is the current gold standard for its diagnosis and
monitoring. However EMB is invasive, prone to sampling
error and relatively insensitive for detecting antibody-
mediated rejection. CMR is an attractive potential non-
invasive alternative.

Methods
Preliminary data was collected on transplant recipients
scheduled for EMB. Same-week pre-biopsy CMR imaging
was performed on a 1.5 Tesla scanner (Avanto, Siemens,
Erlangen, Germany) using a 32 channel coil system. Myo-
cardial signal intensity was measured by drawing regions
of interest (ROI) within the myocardium and was normal-
ised to skeletal muscle signal intensity with a ROI placed
within skeletal muscle on the same image. CMR image
analysis was correlated with histological findings
obtained with EMB.

Results
Nine patients were scanned, with a mean time from trans-
plantation of 7+4 months. One patient was experiencing
severe rejection (EMB grade 3). Eight patients had no evi-
dence of acute rejection on biopsy (grade 0). On T2-
weighted (T2w) turbospin echo and on T2-weighted

short-tau inversion recovery imaging (STIR), the patient
with grade 3 rejection had a higher mean myocardial:skel-
etal muscle signal intensity (SI) ratio than patients with
grade 0 (Table 1). The patient with grade 3 rejection had
an SI ratio of 1.95 on T2w imaging which is above the
diagnostic SI ratio used in myocarditis (1.9) [1]. Two
patients with grade 0 rejection had heterogeneous myo-
cardial signal on T2w and STIR imaging, one with high
signal intensity in ventricular septum (Figure 1A) and one
with high signal intensity in the lateral left ventricular wall
(1B). No patients had evidence of late gadolinium
enhancement.

Conclusion
In these preliminary findings, severe ACAR was associated
with a higher normalised myocardial signal intensity on
T2w and STIR imaging, possibly reflecting myocardial
oedema. Heterogeneous high signal was observed in
patients with no evidence of rejection on EMB, the signif-
icance of which is not clear, but may reflect patchy myo-
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Table 1: Signal intensity ratios in different rejection grades

Rejection grade

0 3
n = 8 n = 1
mean + SD

T2w TSE
Mean myocardial:muscle SI ratio 1.60+0.24 1.95
STIR
Mean myocardial:muscle SI ratio 1.28+0.10 1.82
Page 1 of 2
(page number not for citation purposes)

http://jcmr-online.com/content/12/S1/P264
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/


Journal of Cardiovascular Magnetic Resonance 2010, 12(Suppl 1):P264 http://jcmr-online.com/content/12/S1/P264
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

cardial oedema, with EMB sampling error. With
optimised oedema sequences it may be possible to define
thresholds for the presence and grade of ACAR.
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