Subendocardial LV strain measurements during ATP infusion

Background: ATP (adenosine triphosphate) increases flow in normal coronary artery about
2 to 3 times, but flow remains unchanged or even decreased in stenotic coronary artery. A
new method for measuring transmural myocardial strain gradient based on tissue Doppler
imaging makes it possible to detect subendocardial ischemic damage. We assessed the
hypothesis that subendocardial strain measurements during ATP infusion are useful for
diagnosing coronary artery disease (CAD).

Method: In 10 normal volunteers and 13 patients with CAD, LV short-axis views were
recorded by tissue Doppler imaging at basal and papillary muscle levels before and during 5
min ATP infusion. Time-integration of the velocity data gave the displacement of the target
myocardium toward the LV center, which was used to correct the target motion. Spatial
differentiation of the displacement gave systolic strain. Subendocardial systolic strain was
measured in the septal, inferior, posterior and lateral walls at rest (S1) and during ATP stress
(S2) by using 3mm strain pitch and 5 parallel sample lines (width of 5 mm). Fractional
change in strain (S2-S1)/S1 was calculated.

Results: ATP caused no significant changes in heart rate (6612 vs. 68+15), blood pressure
(134£12 vs. 140+£15), nor %FS (35+12 vs. 37+15). ATP did not induce any adverse event,
chest discomfort, or apparent LV asynergy. Analyzable segments were 416 out of 432 (96%).
In all segments of normal subjects as well as in normal segments of CAD patients, ATP
increased subendocardial strain significantly (+33+7% and +32+8%). In contrast, segments
that fed by significantly stenotic coronary arteries showed no increase or even slight
decrease during ATP infusion (0+0.5%). In patients who underwent PCI, (S2-S1)/S1
increased to normal level after PCI(-12+32% to +43+£17%). Using 18% of strain increase by
ATP as a cutoff value, the sensitivity and specificity to detect significant CAD were 83% and
88%, respectively.

Conclusion: ATP stress strain imaging is a useful novel method for making diagnosis of
CAD, with the advantages of quantitative, objective, less time-consuming and less
unpleasant compared to other stress test.
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