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Simultaneously Measured CO; Reactivity in the Basilar and Middle
Cerebral Artery: The Utilization of Power M-mode Doppler and

Anterior-posterior Probes Fixating Device

Ji Man Hong, MD., Dong Hoon Shin, MD., Kyoon Huh, MD., In Soo Joo, MD., Sang Kun Sin, MD.,
Seung Nam Lee?

Department of Neurology, Ajou University School of Medicine, Suwon; Medical Engineering Team of Ajou
University Hospital’, Suwon, Korea

Background: Studies using a transcranial Doppler (TCD) to establish cerebral vasoreactivity (CVR) have mostly
focused on the anterior circulation. The purpose of this study is not only to evaluate the feasibility of the power
motion mode Doppler (PMD) with a probes fixating device, but also to simultaneously measure the CVR between
the middle cerebral artery (MCA) and the basilar artery (BA) during hypercapnea simulated by the rebreathing
technique.

Methods: Twenty eight healthy volunteers were enrolled. Baseline hemodynamic values (heart rate, blood
pressure) were measured while volunteers sat in a comfortable position for 5 minutes. The TCD was performed
in two steps. First, velocities and spectra of the MCAs were simultaneously monitored. Then, the velocities and
spectra of the MCA and BA were simultaneously monitored by a headset that included an anterior-posterior
probes fixating device. The equation for CVR was ([maximum mean velocity baseline mean velocity]*100/baseline
mean velocity).

Results: Baseline mean velocities were revealed as follows: (64.0£13.7, 65.0+11.9 cm/s in right and left MCA;
p>0.05; 67.3+12.2, -45.3£7.6 cm/s in dominant MCA and BA). CVR did not differ between the dominant MCA
and the BA (46.1+12.1, 46.0£15.1%; p>0.05), nor between the right and left MCAs (46.9+15.2, 46.4+14.8%;
p>0.05). There was a positive linear correlation between the CVR of the dominant MCA and that of the BA
(r=0.856; p<0.001).

Conclusions: PMD with a probes fixating device for accurate insonation is a useful tool for evaluating the relative
CVR between the MCA and BA. Our study suggests that CVR values of the BA are similar to those of the MCA.
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Table 1. Demographic characteristics and baseline hemodynamic values in enrolled healthy volunteers (n=28)
Healthy volunteers (n=28) p-value
General Demographic Characteristics
Age, y 30.4£5.6
Female, (%) 20 (71.4)
SBP, mm Hg 108+6.9
DBP, mm Hg 65.1+£5.3
HR, bpm 69.4+9.3
Baseline TCD findings
R MCA V 64.0+£13.7 0.634*
L MCA V 65.0£11.9
D MCA V 67.3£12.2
BA V 45.3+7.6
Cerebrovascular reactivity, % [(MFVmax -MFVbase)/MFVbasex100]
R MCA CVR 46.9+15.1 0.779*
L MCA CVR 46.4+14.8
D MCA CVR 46.1£12.1 0.942*
BA CVR 46.0£15.1
Decrement of CVR 35.6+6.9
Vasomotor Reserve 81.1+£14.5
SBP; systolic blood pressure, DBP; diastolic blood pressure, HR; heart rate, V; velocity, L; left, R; right, D; dominant, MCA; middle
cerebral artery, BA; basilar artery, CVR; cerebrovascular reactivity
*p>0.05 by paired t-test
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Figure 1. Simultaneous insonation of the left MCA and BA
(A), and their displays (B). Specific headset is applied (A).
One power M-mode represents the entire signal through the left

temporal window and the yellow line point out the depth of
58 mm of the left MCA, and spectral Dopplerdisplay shows
flow signal from the left proximal MCA (B). Another power
M-mode represents the entire signal through the posterior
occipital window and the yellow line point out the depth of
80 mm of the BA, and spectral Doppler display shows flow
signal from the proximal BA (C).
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Figure 2. A scatterplot of CVR between dominant MCA and
BA. The signaficant positive correlation between CVR of
MCA and that of BA in healthy vounteers (n=28). Re-
gression equation is y (CVR of BA) = 1.074 x x (CVR of
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