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Clinical Application of Transcranial Doppler Monitoring for Microembolic
Signals

Hyung-Min Kwon, MD, PhD
Department of Neurology, SMG-SNU Boramae Medical Center, Seoul National University College of Medicine, Seoul, Korea

ABSTRACT Microembolic signals (MES) are a frequent finding in varying sources of cerebral embolism.
Spontaneous MES might be derived from embolic sources within the heart or from mostly athero-
sclerotic vessel wall changes of the brain-supplying arteries. MES have been observed under a vari-
ety of circumstances, especially in symptomatic carotid stenosis, high-risk cardiac conditions, and
surgical procedures. MES analysis is a promising field of research, giving insight into important as-
pects of stroke pathophysiology. Potential indications for MES detection could be the analysis of
treatment effectiveness, as well as the monitoring of surgical intervention of the brain-supplying
arteries.
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Fig 1. Spontaneous microemboli. Unidirectional microembolic
signals within the Doppler spectrum.
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Table 1. Risk of recurrent stroke or TIA in patients with symptomatic carotid stenosis

Author Follow-up (month) N MES+ MES- Events MES+ (%) Events MES- (%)

Babikian® 8 104 33 71 8 (24) 1(1)

Censori®' 17.4 50 20 30 6 (30) 1(3)

Markus® 225 200 89 111 23 (26) 8 (7)

Overall 354 142 212 37 (26) 10 (5)
OR=7.5 (95% Cl: 3.6-15.4), p<0.0001

Events implies recurrent ischemic event including TIA or stroke.

MES+; number of patients with MES, MES-; number of patients without MES.

Table 2. Risk of stroke and TIA in asymptomatic carotid stenosis

Author Follow-up (month) N MES+ MES- Events MES+ (%) Events MES- (%)

Abbott** 26 231 27 204 1(3) 5(2)

Molloy® 37 42 12 30 2 (14)

Orlandi® 26 84 75 5 (36)

Siebler®” 72 64 56 3(38) 2 (4)

Spence® 52 319 32 287 9 (28) 7(2)

Overall 740 121 619 20 (17) 14 (2)

OR=13.4 (95% CI 6.5-27.4), p<0.0001

Events implies recurrent ischemic event including TIA or stroke.

MES+; number of patients with MES, MES-; number of patients without MES.
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