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Abstract © In this study, the relationship between the hemodynamics of the basal
cerebral arteries by transcranial Doppler arteriography(TCDA) and atherogenic factors
was investigated.

The subjects were 446 patients having no abnormalities on brain CT. They were divided
into 3 groups : 229 without hypertension(HT) or diabetes mellitus(DM) as controls(Group
1), 157 with HT(Group II) and 60 with both HT and DM (Group III). The mean blood
velocity(BV) and Fourier pulsatility index (Fourier PI) in the basilar artery(BA) and the
middle cerebral artery(MCA) were measured.

In Group I, Fourier PI of the BA and the MCA increased while BV of the BA and the
MCA decreased slightly. BA-Fourier PI in Group II and Group III increased notably
compared with Group I in the age groups of 50-59, 60-69 and 70-79. MCA-Fourier PI in
Group II and Group III increased compared with Group I in the age groups of 60-69 and 70
-79. On the other hand, no significant differences were seen in the BV among the 3 groups.
Multivariate analysis for intracranial hemodynamics by TCDA and atherogenic factors
showed that age, HT, DM and atherogenic index contributed to the increase of Fourier PI.

These results indicate that Fourier PI increases in the elderly. The complications of both
HT and DM might cause Fourier PI to increase in the elderly.
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atherogenic factors, intracranial hemodynamics, transcranial Doppler arteriography
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Table 1. Subjects

Age
Group  Sex 3039 4049 5059 6069 7079 s Lot
I M 1 4 15 32 21 7 90
F 16 7 27 37 40 12 139
I M 1 0 1 20 29 5 66
F 1 3 15 21 46 5 91
m M 1 0 1 12 10 1 35
F 1 1 5 7 9 2 25
Total 31 15 84 129 155 32 446

Group I : hypertension (—). diabetes mellitus (—),
Group II : hypertension (+). diabetes mellitus (—),
Group III : hypertension (+). diabetes mellitus (+).
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Table 2. Success rates of recording of right MCA waveforms

Age Male Female Total

< 65 yrs 82/ 86 (95%) 85/105 (81%)1 167/191 (87%)1

= 65 yrs 76/105 (72%) 37/150 (25%)- 113/255 (44%)-
L e

Total 158/191 (83%) 122/255 (48%) 280/446 (63%)
U — |

MCA ; middle cerebral artery.

*; P<0.05

Table 3. Intracranial hemodynamics in Group I

Age

ftem  Sex 30-39 40-49 50-59 60-69 70-79 80-89
BA-BV M 39.5+ 4.5 35.7+11.6 32.7+10.0 34.7+11.7 33.8% 7.5 27.8410.4
F  43.9% 8.2 39.3+10.3 36.1+13.5 33.74 9.0 35.2+ 8.6 35.24 9.4
BA-PI M 0.24%0.03 0.26+0.02 0.27+0.05 0.3240.06 0.3540.04 0.3840.05
F 0.25+0.03 0.2940.03 0.27+0.05 0.310.07 0.34%0.07 0.4140.06
MCA-BV M 52.3+17.8 59.5+ 7.6 54.2+19.6 55.8420.3 49.1+12.4 42.2412.2
F  55.9410.6 61.0+ 8.0 57.1+21.3 50.8414.0 45.9+ 9.8 4.7+ 8.6
MCA-PI M 0.2240.02 0.26+0.05 0.2940.09  -0.31+0.04 0.350.07 0.4240.07
F 0.2540.04 0.280.04 0.280.08 0.30£0.05 0.3340.07 0.3940.03

BA ; basilar artery, MCA ; middle cerebral artery, BV ; mean blood velocity, PI; Fourier pulsatility index.
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Fig. 1. A: Relation between mean blood velocity of basilar artery (BA-BV) and age in healthy subjects.
y=—0.18x+46.3, r=0.26, P<0.001
B : Relation between Fourier pulsatility index of basilar artery (BA-PI) and age in healthy subjects.
y=2.59%X107*x+0.15, r=0.55, P<0.0001
C: Relation between mean blood velocity of middle cerebral artery (MCA-BV) and age in healthy
subjects.
y=—0.29x+70.5, r=0.28, P<0.001
D : Relation between Fourier pulsatility index of middle cerebral artery (MCA-PI) and age in healthy
subjects.
y=2.60%X10"%x+0.15, r=0.53, P<0.0001

5. T CHEENMEREOBWIED 1oL LTRED 1. FErp KRB i e BE o #e i 3R

Dl WBFEREENA GO TE LD, —T, FHE RUEEE A X %A AKEIR MCA) DRI, 62
RIMECBIL Ti, 198240 Aaslidet al e X 28E % THDH, HEHEChL TRRLETETL T . -
AR, BSIMHE O BREMRER L TRESBEE Y7 S0 HE 2 WG BAY I BiCER et L OF
Z ¥ (transcranial Doppler ; TCD) 2MERIGHE & T W CRAEENIBEL TR Y, BEEEEEOET
D, TOBEAENFHE I TV BW-19, KBFE Tl THAREMERDS &5, LarL, Halsey et al.?? i3k
transcranial Doppler arteriography (TCDA) 1%, Ifijfi® HEBEABEEHE Do »TcalkTsE@HELTE
ENYEEENERBIROETICR > TANTHZ LT D, BRI A HRERGEFRED O X »
BEENERBIROETE 2 RICWICE =& —BHECHR THETHDOLHENIhS.
THIENTRLEBETH ), BEELBIFTH . A 2. Fourier pulsatility index 122>\ ~T

eI, TCDA IZ X AIEEANEHEIRO MREHRE &, Pulsatility index 1213, Pl,,{peak to peak pulsatility
FEENEERBIRMMEIRRICK T % In#h « BMERE « BR  index ; (IUHE A I 382 B — 9K 55 300 M 0588 ) / S #49 It e
i X ORERB OB OV TR L. B} 20 MR EREY OB RTHEEL L TR



RESEZTW N 775k & 5 XIEBROTE (58 2 %)) (173)
Table 4. Intracranial hemodynamics in each group
Age
ftem  Group 30-39 40-49 50-59 60-69 70-79 30-89
I 42.1+ 7.6 38.0+10.7 34.94+12.2 34.2£11.0 34.7+ 9.1 30.5% 9.7
BA-BV I 49.4+ 8.7 35.9+10.8 33.2+14.1 31.4% 9.5 33.7£12.9 38.0+£12.7
11 49.7+ 9.5 41.2+£ 7.7 32.2£10.8 32.5£ 5.9 28.4%13.2 32.9+ 7.8
I 0.25%0.03 0.27£0.02 0.27£0.05 0.32£0.07 0.34£0.07 0.40+0.06
BA-PI I 0.27£0.07 0.28%0.06 0.32£0.05 0.33£0.07 0.36%0.09 0.43%0.06
il 0.25+0.05 0.30£0.07 0.32£0.06 0.36£0.09 0.44+0.08 0.43+0.07
1 54.4+12.9 60.5+ 7.2 56.1+10.0 53.1%£17.6 47.0+£11.2 43.8116.2
MCA-BV 11 66.5t 8.8 64.9+13.1 48.8+14.8 55.2£10.2 45.1+12.4 49.1+ 8.9
1 59.4% 9.5 66.8+11.5 55.5%10.6 51.4%£12.9 40.8+ 6.7 51.2% 6.1
I 0.24£0.04 0.27%0.04 0.28%0.09 0.30£0.03 - 0.34+0.06 0.41+0.09
MCA-PI 11 0.26+0.07 0.28+0.06 0.30£0.06 0.31£0.04 0.38+0.07 0.42+0.04
it 0.24£0.06 0.29+0.07 0.29£0.07 0.36+0.10 0.4140.07 0.43£0.05
Data are expressed mean + SD.
BA ; basilar artery, MCA ; middle cerebral artery, BV ; mean blood velocity, PI; Fourier pulsatility index.
Table 5. Kendall’s rank correlation coefficients (z) in three groups
Age
Item 30-39 40-49 50-59 60-69 70-79 80-89

T P T P T P T P T P I3 P
BA-BV  —0.16 NS 0.16 NS —0.06 NS —0.08 NS —0.16 <0.0l  0.21 NS
BA-PI  —0.16 NS —0.06 NS 0.29 <0.001 0.14 <0.05 0.26 <0.001 0.20 NS
MCA-BV —0.04 NS 0.22 NS —0.09 NS —0.15 NS —0.16 NS 0.15 NS
MCA-PI 0.3l NS  —0.07 NS 0.10 NS 0.19 <0.06  0.29 <0.001 0.29 NS

BA ; basilar artery, MCA ; middle cerebral artery, BV ; mean blood velocity, PI; Fourier pulsatility index.

Table 6. Partial correlation coefficients of BV and
PI to atherogenic factors

BV PI
Item
BA MCA BA MCA
Age —0.090 —0.208 0.471* 0.287**
Hypertension —0.057 0.007  0.279** 0.178
Diabetes mellitus ~ 0.137 0.129  0.372** (.393***
Atherogenic index  0.050 0.117  0.219* 0.163

BV ; blood velocity, PI; Fourier pulsatility index, BA;
basilar artery, MCA ; middle cerebral artery.
*: P<0.05, **:P<0.01, *=**:P<0.001
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