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GIK cardioplegia

RECIPIENT CIT : 20MIN

WIT : 25MIN

Schema of heterotopic heart transplantation.
ASD = Atrial septal defect, TR =Tricuspid reg-
urgitation, Ao, PA=Aorta, Pulmonary Artery,
RV, LV =Right, Left ventricle.
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Management protocol of heterotopic heart transplantation (HHT)

model in this study

HHT (Dog. No.) Time from transplant to MRI

1 7 days
2 2 days
3 4 days
4 3 days
5 4 days
6 4 days

V =intravenous, M =intramuscular administration

Cyclosporine 24 mg/kg<7 M
Solu-Medrol 500 mg =<2 V
Cyclosporine 24 mg/kg < 4
Solu-Medrol 500 mg>x1 M
Solu-Medrol 1,000 mg =<2 M
Solu-Medrol 1,000 mgx2 M

Management protocol
Solu-Medrol 500 mg><2 V

Solu-Medrol S00 mgx1 M
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Fig. 2 Excised donor heart which showed severe rejection. (a) T: weighted image, (b) T2
weighted image and (¢) Sodium-23 image.
Ty, T2=T1, Ts relaxation time, Na=signal intensity ratio of sodium-23.
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Dogb MILD REJECTION
Fig. 3 Excised donor heart which showed mild rejection. (a) T: weighted image, (b) T2
weighted image and (¢) Sodium-23 image.
Ty, To=Ti, T2 relaxation time, Na=signal intensity ratio of sodium-23.
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Fig. 4 Simple correlation of pathologic rejection score, and Ty, T2 relaxation times and

signal intensity ratio of sodium-23.
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Fig. 5 Distribution of Ti, T2 relaxation times and signal intensity ratio of sodium-23 in

normal and rejected myocardium.
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Summary

Sodium Nuclear Magnetic Resonance Imaging of Acute Cardiac
Rejection in Heterotopic Heart Transplantation

Tsunehiko NISHIMURA, Masaharu SADA, Hidemiki SAsAKI, Naoaki YAMADA,
Yukinori YAMADA, Chikao YuTANI, Hiroshi AMEMIYA, Tsuyoshi FuiiTa,
Tetsuzo AKUTSU and Hisao MANABE

Department of Radiology, Surgical Research and Pathology, National Cardiovascular Center

Nuclear magnetic resonance (NMR) imagings
have been applied to the observation of tissue
sodium-23 in myocardium undergoing cardiac
rejection. Six canine donor hearts were hetero-
topically transplanted in the recipient’s chest
cavity. The dogs were then killed and sodium-23
image of the excised donor hearts were obtained
using a high field MNR imaging system (1.5 Tesla,
Magnetom). Proton NMR imaging was also per-
formed and Ti, T relaxation times were calculated.
Subsequently, these data were correlated with
pathologic findings such as mild, moderate and
severe rejection. The correlation coefficients be-

tween rejection score, and Ti, T times and sodium
NMR signal intensity were 0.79, 0.70 and 0.80,
respectively. The moderate or severe rejected
myocardium were clearly visible as areas of in-
creased sodium NMR signal. These data suggested
that increase of sodium may be mainly caused by
the myocardial cellular necrosis. Sodium NMR will
allow us to evaluate the location and extent of
rejected myocardium undergoing heart transplanta-
tion.

Key words: Sodium MRI, Heterotopic heart
transplantation, Cardiac rejection.
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