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Summary

The mechanism of systolic anterior motion (SAM) of the mitral valve remains somewhat con-
troversial. We previously reported that SAM can be produced in dogs using dobutamine infusion.
In the present study, dobutamine infusion, dextran infusion and venesection were performed in 13
anesthetized closed-chest dogs to study the mechanism of SAM.

The degree of SAM was determined by M-mode echocardiography. End-systolic and end-diastolic
short-axis areas of the left ventricle at the level of the chordae tendineae and the fractional area changes
were measured by two-dimensional echocardiography. SAM was produced in six of the 13 dogs during
dobutamine infusions (Group 1), but not in the other seven dogs (Group 2). During dobutamine infusions,
%, fractional area changes were greater in Group 1 (85+5; mean+standard deviation) than in Group 2
(65+15) (p<0.01), and the end-systolic short-axis area of the left ventricle was smaller in Group 1
(0.7+0.4 cm?) than in Group 2 (1.9+0.3 cm?) (p<0.01), although no significant change was observed
between Groups 1 and 2 in the end-diastolic short-axis area of the left ventricle. Subsequent injections
of dextran (mean 340 ml) in Group 1, decreased the degree of SAM and increased the end-diastolic
and end-systolic short-axis areas of the left ventricle. Subsequently, venesections (mean 400 ml) in
Group 1 resulted in increases in the degrees of SAM and decreases in the end-diastolic and end-systolic
short-axis areas of the left ventricle.

In conclusion, both increase of left ventricular wall motion and decrease in end-diastolic left ven-
tricular volume appear to be important factors in producing SAM in dogs.
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diastole R systolel

Fig. 1. Measurements of end-diastolic and end-systolic short-axis areas of the left ventricle
at the level of chordae tendineae using light pen system.

The left panel shows the end-diastolic short-axis view of the left ventricle and the right panel shows
the end-systolic short-axis view. White lines indicate the outlines of the left ventricular endocardium.

Mild SAM Moderate SAM severe SAM

Fig. 2. The degree of systolic anterior motion (SAM) of the mitral leaflet.

Mild SAM (left panel) does not contact the interventricular septum. Moderate SAM (middle panel)
contacts the interventricular septum, but the duration of contact is short. Severe SAM (right panel)
contacts the interventricular septum throughout mid-systole and the contact is of long duration.
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Fig. 3. The changes in degree of SAM before
and after dextran infusion.

The degree of SAM decreases after dextran infu-
sion in all dogs.
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Fig. 4. The changes in degree of SAM before
and after venesection.
SAM increases after venesection in all dogs.
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Fig. 5. Series of M-mode echocardiograms of the mitral leaflet in the same dog.
Panel A: control, panel B: during dobutamine infusion, panel C: after dextran infusion, panel D:

after venesection. Distinct SAM appears in panel B, disappears in panel C and reappears in panel D.
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Fig. 6. Comparison of left ventricular end-diastolic area, end-systolic area, and Y
fractional area change (%FAC) between the two groups with and without SAM.

There is no significant change in end-diastolic area between the 2 groups. End-systolic area
is significantly smaller in the group with SAM than that in the group without it (p <0.001). Percent
fractional area change significantly increases in the group with SAM compared to that in the group
without SAM (p<0.01).
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Fig. 7. Change in left ventricular end-diastolic area, end-systolic area, and % fractional

area change after dextran infusion in Group 1 (six dogs with the dobutamine-induced SAM).
End-diastolic and end-systolic areas increase significantly after dextran infusion, but %, fractional

area change is not altered significantly.
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Fig. 8. Change in left ventricular end-diastolic area, end-systolic area, and % fractional
area change after venesection in Group 1 (six dogs with the dobutamine-induced SAM).
End-diastolic and end-systolic areas decrease significantly after venesection, but 9, fractional area

change is not altered significantly.
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