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Correlation Between the Pulsatility Index of Basilar Artery and Central
Pressure Pulsatility Index
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ABSTRACT

Background: Pulsatility index (P1) from transcranial Doppler sonography (TCD) reflects cerebral ar-
terial resistance. Although several factors are known to be associated with the PI, precise correlation
between PI and blood pressure has rarely been studied, particularly about the central blood
pressure. Therefore, we aimed to find out possible correlations between the Pl of basilar artery and
several parameters reflecting central and peripheral blood pressure, and investigate which parame-
ters are most likely used to predict Pl. Methods: From July 2011 to October 2012, a total of 37 pa-
tients were enrolled. TCD examinaion on basilar artery and pulse wave analysis (PWA) were
performed. The conventional atherosclerotic risk factors and parameters reflecting blood viscosity
were also investigated. PWA was performed to obtain parameters reflecting central and peripheral
blood pressure, and from the PWA, a novel index was named as pressure pulsatility index (PPI),
which represented pulse pressure divided by mean blood pressure. Results: Several parameters re-
vealed significant correlations between the PI; age, hemoglobin, hematocrit, augmentation pres-
sure, diastolic blood pressure, pulse pressure, mean blood pressure and PPI, and the presence of
diabetes mellitus. The hemoglobin, hematocrit, peripheral PPl and central PPI were also correlated
with Pl by age-adjusted correlation analysis. In stepwise multiple linear regression analysis, age
(p=0.001) and central PPl (p=0.043) were independent variables that could predict the PI
(R2=0.563). Conclusions: Among the several parameters reflecting blood pressure, central PPI
showed strongest correlation with the PlI. It suggests that systemic hemodynamic parameter derived
from the PWA may be closely related to cerebral arterial pulsatility.
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Table 1. Demographic data

Variables n=37
Age (years) 58.5+10.1
Male 26 (70.3%)
Admission diagnosis
Ischemic stroke 16 (43.2%)
Vertigo 15 (40.5%)
Headache 6 (16.2%)
Hypertension 18 (48.6%)
Diabetes Mellitus 6 (16.2%)
Hyperlipidemia 7 (18.9%)
Smoking 14 (37.8%)
Hemoglobin (g/dL) 14.37+1.34
Hematocrit (%) 42.37+3.95
Fibrinogen (mg/dL) 293.82+63.91
Peripheral systolic blood pressure (mmHg) 134.3+14.8
Peripheral diastolic blood pressure (mmHg) 79.2410.4
Peripheral mean blood pressure (mmHg) 97.4+11.0
Peripheral pulse pressure (mmHg) 55.1+10.9
Central systolic blood pressure (mmHg) 127.0+17.2
Central diastolic blood pressure (mmHg) 82.7+13.1
Central mean blood pressure (mmHg) 97.5£13.5
Central pulse pressure (mmHg) 44.3+11.7
Pulsatility index 0.78+0.16
Values are presented as mean + SD.
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Table 2. Simple Correlation between Basilar pulsatility index and other clinical factors

Variables Correlation coefficient p-value Partial correlation coefficient” p-value
Age 0.703 0°

Gender -0.261 0.124 -0.158 0.366
Peripheral systolic blood pressure -0.054 0.753 -0.1 0.567
Peripheral diastolic blood pressure -0.487 0.003 -0.327 0.055
Peripheral pulse pressure 0.402 0.015 0.174 0.318
Peripheral mean blood pressure -0.339 0.046 -0.232 0.187
Central systolic blood pressure -0.165 0.342 -0.039 0.825
Central diastolic blood pressure -0.585 0° -0.307 0.077
Central pulse pressure 0.436 0.009 0.254 0.147
Central mean blood pressure -0.453 0.006 -0.204 0.246
Augmentation index (P75)° 0.296 0.084 0.135 0.448
Augmentation index 0.295 0.085 0.266 0.129
Augmentation pressure 0.402 0.017 0.283 0.105
CFPWV 0.262 0.134 0.066 0.716
Peripheral arterial PPI 0.595 0° 0.386 0.024
Central PPI 0.642 0° 0.415 0.015
Old CVA -0.145 0.398 0.016 0.928
Hypertension 0.297 0.079 0.298 0.082
Diabetes Mellitus 0.459 0.005 0.321 0.06
Hyperlipidemia -0.027 0.876 0.106 0.543
Smoking 0.055 0.751 0.117 0.502
Fibrinogen 0.218 0.222 0.316 0.078
Hemoglobin -0.538 0.001 -0.354 0.037
Hematocrit -0.482 0.003 -0.345 0.042
CFPWYV; carotid-Femoral pulse wave velocity, CVA; cerebrovascular accident, PPI; pressure pulsatility index.

®Adjusted for age, bAugmentation index assuming the pulse rate to 75, ‘p-value<0.001.

Table 3. Multiple regression analysis of clinical factors affec- [AE Yoth7] gt AL W 5 Wuky 245 2§
ting pulsatilty index atol, o714 ol ATkE B WHEH Aol FFS

B p R? (adjusted R?)
Age 0.531 0.001
Central PPI 0.312 0.043

0.563 (0.533)

PPI; pressure pulsatility index.
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