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Abstract

Serial gadolinium-diethylene-triamine-pentaacetic acid (Gd-DTPA) enhanced magnetic resonance
(MR) signal intensity ratios were measured in 6 normal subjects and 20 hypertrophic cardiomyopathy
(HCM) patients to try to differentiate normal from disorganized myocardial tissue. Images were obtained
at 10-minute intervals 5-60 minutes after Gd-DTPA (0.1 mmol/kg) injection. The signal intensity ratio
(myocardial signal intensity/skeletal muscle signal intensity) was measured at both hypertrophic and non-
hypertrophic regions in each image at the apex and mid-ventricular levels. The signal intensity ratio was
standardized to compare each case. Hypertrophic myocardium was classified into two types. Type Iin 11
of 20 patients was visualized as a homogeneous image, while type II in the other 9 patients was revealed
as a mixed isointensity and high intensity area. The peak value of the standardized signal intensity ratio at
the apex level was 1.28+0.09 in HCM patients and 1.23+0.06 in normal subjects, and at the mid ven-
tricular level was 1.26+0.07 in hypertrophic regions, 1.17 +£0.12 in non-hypertrophic regions, and 1.16
+0.07 in normal subjects. Thirty minutes after Gd injection, the standardized signal intensity ratio at the
apex level was 1.21+0.08 in HCM patients and 1.07£0.08 in normal subjects, and those at the mid
ventricular level was 1.2020.09 in hypertrophic regions, 1.1130.11 in non-hypertrophic regions, and
1.04+0.06 in normal subjects.

The delayed decay of the signal intensity ratio and high signal intensity ratio in Gd-DTPA enhanced
MR images are useful in myocardial tissue characterization in hypertrophic cardiomyopathy.
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Fig.1 Time course of MR imaging in hypertrophic cardiomyopathy patients in the diastolic phase

The upper row shows short-axial images of the left ventricle at the mid-ventricular level, and the low row shows the corre-
sponding images at the base level. The myocardium is poorly defined and the high signal intensity area remains strongly

enhanced even some time after administration of Gd-DTPA.
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Fig.2 MR imaging findings

B

A : Horizontal slice. White lines indicate slices parallel to the major axis of the left ventricular myocardium.
B : Long-axis cross-section slice. White lines indicate slices vertical to the major axis of the left ventricular myocardium.
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Fig.3 Short-axis images of the left ventricle

The right column is from normal controls and the left column
HCM patients. The upper row shows the apical level and the
lower the mid-ventricular level. Polyvinyl alcohol gel was
placed on the anterior chest.

HCM = hypertrophic cardiomyopathy
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Fig.4 Images at the mid-ventricular level before and after Gd-DTPA
administration in HCM patients

The right column is the homogeneous intensity type and the
left side the heterogeneous intensity type. The upper row
shows images before Gd-DTPA administration and the lower
immediately after Gd-DTPA administration.
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Table 1 Time course of standardized intensity ratio
Level Diagnosis n 0 (min) 5 15 25 30 40 50
Apex HCM 18 1.00 1.28+0.09 1.24£0.12 1.21£0.08* 1.16£0.07*  1.17£0.08* 1.19+0.13*
Control 6 1.00 1.234+0.06 1.18£0.05 1.10£0.11 1.070.08 1.07£0.07 1.03£0.11
Mid HCM 18 1.00 1.26+0.07* 1.22£0.10 1.20+0.09* 1.17+£0.08*  1.15%+0.07* 1.15£0.10*
Control 6 1.00 1.14£0.07 1.16£0.07 1.07£0.03 1.04£0.06 1.03£0.05 1.05£0.06
HCM 8 1.00 1.17£0.12 1.13£0.13 1.11£0.11 1.10+0.09 1.06£0.09 1.11£0.06
(non-hyper)
mean+SD. *p<0.05 vs control
Apex Mid
1.3 1 1.3 W
—a—  Control Gl —3— Control
] —e— HCM 1 —e— HCM
% ——pg—  HCM(non-hyper)
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Time(min) Time(min)
Fig. 5 Time course of standardized intensity ratio
The time course of the standardized intensity ratio at the apex level is shown on the left and that at the mid-ventricular level on
the right.
HCM (non-hyper) = non-hypertrophic lesion in HCM ; S.IR = standardized intensity ratio. Other abbreviations as in Fig. 3.
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Fig. 6 Time course of enhancement effect in left ventricular short-axial images

The upper two rows show the left ventricle at the apex level and the lower two rows at the mid-ventricular level. Decay of the
enhancement effect is delayed in HCM patients.
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