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High Intensity Transient Signals (HITS) During Open Heart
Surgery-Relationship Between HITS Frequency and Micro-Bubbles
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Purpose: High intensity transient signals (HITS) by transcranial Doppler (TCD)
have been reported to reflect micro-embolus in cerebral artery. HITS are frequently de-
tected during cardiopulmonary bypass (CPB), however the clinical significance of HITS
during CPB is still unknown. In experiments, micro-bubble presented high frequency
HITS more than 400 Hz. The present study is designed to elucidate how many HITS
with more than 400 Hz were detected during CPB and whether CPB event is associated
with the number of those HITS.

Methods: Subjects were 4 patients with mitral valve disease and 2 with left atrial
myxoma. All the patients underwent open heart surgery with CPB. HITS were detected
by TC2020 with 2.0 MHz pulsed Doppler at the middle cerebral artery. Transesophageal
echocardiography was undertaken during the surgery and cardiac and aortic micro-
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bubbles were observed.

Results: The number of HITS during CPB was 1707 £1392 (mean=SD). 88.1% of the
HITS during CPB had more than 400 Hz. The HITS count rate at the aortic unclamp
(105+107/min) and at the bignning of re-beating (117 £139/min) was significantly
higher (p<0.001). When micro-bubbles were observed by TEE, HITS with high frequency
were detected. The ratio of HITS with more than 400 Hz was 88% at the aortic
unclamp, 88% at the biginning of re-beating, respectively.

Conclusion: Many HITS were detected during CPB. Most of them had more than 400
Hz which may reflect micro-bubbles. The ratio of HITS with more than 400 Hz in-
creased after reperfusion from the heart. HITS frequency analysis may differentiate
solid micro-embolus during which may occur cerebral embolism. Therfore HITS fre-

quency analysis may be useful for detecting solid micro-embulus among many HITS dur-

ing CPB.

Key words: HITS, TCD, CPB, frequency, micro-bubble
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