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Evaluation of Cerebrovascular Reactivity According to
Age Using Transcranial Doppler

Lee, Gyu Taek., Kim, Jong Gyu'

Department of Neurophysiology, Hanyang University Kuri Hospital, Kuri, Korea
Department of Biomedical Laboratory Science, Ansan College, Ansan, Korea®

Cerebral vasoreactivity is an index of autoregulation of cerebral perfusion, and can be measured using
functional images such as Xe CT, SPECT and PET in reponse to hypercapneic stimulus. In order to measure
cerebral CO, vasoreactivity in routine TCD study conveniently and reliably, we devised a method of
rebreathing into closed volume of reservoir bag as a hypercapneic stimulus, and applied it to 44 healthy
volunteers. As a hypercapneic stimulus, we applied fitting mask connected with closed reservoir bag for about
90 seconds, and mean blood flow velocity(MBFV) and pulsatility index(Pl) were evaluated at proximal
middle cerebral arteries(MCA) of 50-55 mm depth, before and after the hypercapneic stimulus. Age affected
the MFV and Pl value showed significant and the MFV was 56.45(SD=9.75)cm/sec, while Pl was
0.406(SD=0.089).

As age increases the flow velocity decreased significantly whereas Pl value increased(P<0.05). The
vasoreactvity significantly decreased with age(P<0.05).

The decrease of cerebral blood flow quantity and cerebral blood flow velocity is not only because of
increase of diameter of cerebrovascular resulting from aging , but the resistance increase of small blood
vessel resulting from the increase of Pl & RI value is regarded. We suppose that the rebreathing method is
a reliable and convenient technique as a hypercapneic stimulus in determining cerebral CO, vasoreactivity.
The rebreathing method could be non-invasive and useful methods in estimation of the cerebrovascular
reactivity and could be applied to the basal and follow-up evaluation of the cerebrovascular reserve of the
ischemic stroke patients.

Key Words: Autoregulation, Tanscranial Doppler Ultrasonography(TCD), Mean Flow Velocity(MFV), Pulsatility
Index(PI)
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Table 1. Age distributions of subjects

Age(years) 20-29 30-39 40-49 50-59 60-69 Total

No. 10 8 8 10 8 44
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Fig. 2. MCA flow velocity change in rebreathing maneuver.
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Fig. 3. Correlations of MBFV with subject's age.

Table 2. The Mean velocity of MCA according to Age

(cm/sec)
Age(yrs)  No. Min Max Mean+SD
20-29 10 54.0 78.0 61.60+7.50
30-39 8 51.0 78.0 60.12+8.52
40-49 8 35.0 73.0 60.50+13.59
50-59* 10 39.0 62.0 49.90+7.46
60-69* 8 45.0 55.0 50.50+2.97
Total 44 35.0 78.0 56.45+9.75
*ANOVA: 20-29 vs others(P<0.05)
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Fig. 4. Correlations of Pl with subject's age.
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Table 3. The Pulsatility Index(Pl) according to Age

Age(yrs)  No. Min Max Mean+SD
20-29 10 0.28 0.48 0.379+0.067
30-39 8 0.18 0.46 0.357+0.088
40-49 8 0.19 0.48 0.357+0.094
50-59* 10 0.40 0.62 0.463+0.062
60-69* 8 0.39 0.61 0.466+0.089
Total 44 0.18 0.62 0.406+0.089

*ANOVA: 20-29 vs others(P<0.05)
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Fig. 4. Correlations of vasoreactivity with subject's age.

Table 4. The Vasoreactivity value according to Age

Age(yrs) Basal CO; challenge Vasoreactivity(%)
20-29 61.60+7.50 97.10+8.74 58.91(+17.65)
30-39 60.1248.52  93.50+15.22 55.79(+13.75)
40-49 60.50+13.59 84.50+13.81*  41.98(+12.38)*
50-59 49.90+7.46* 72.10+10.67*  44.87(x12.32)*
60-69  50.50+2.97*  71.37+4.06*  41.81(+18.28)*

*ANOVA: 20-29 vs others(P<0.05)
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