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Purpose: Muscular artery differs from elastic artery in physical properties and constituents of the arterial wall.
To investigate the difference between muscular and elastic arteries, we measured the pulse wave velocities (PWW/Vs)
in lower extremity muscular arteries (femoral ankle PWYV, faPWV) and abdominal elastic arteries (brachial femoral
PWV, bfPWV), and searched for the relationships between the PWVs of muscular, elastic arteries and the risk
factors of arteriosclerosis.

Methods: 184 normal volunteers were enrolled in the study. Among them, the ratios of male/female, smoker/
non-smoker, and hypertension/normal were 81/103, 66/118, and 63/121, respectively. Using volume plethys-
mography, faPWV and bfPWV were measured. The risk factors of arteriosclerosis in this study were age, gender,
smoking, hypertension, body mass index, low density lipoprotein, high density lipoprotein, triglyceride, hemoglobin
AI1C, and white blood cell.

Results: The PWVs of lower extremity muscular arteries (faPWVs) were significantly faster than those of abdominal
elastic arteries (bfPWVs) (right, P<0.001; left, P<0.001) Multiple regression analysis revealed that the independent
risk factors of the PWV were age (right, P<<0.001; left, P<<0.001) and gender (right, P=0.008; left, p=0.014) in
abdominal elastic arteries. However, in lower extremity muscular arteries, hypertension (right, P<<0.001; left, P
<0.001) as well as age (right, P<0.001; left, P<0.001) and gender (right, P=0.009; left, P=0.001) were other
significant independent risk factors.

Conclusion: The PWVs of lower extremity muscular arteries were significantly faster than those of abdominal
elastic arteries. The significance of hypertension in faPWV suggests that hypertension is an important risk factor
in inducing arterial stiffness, especially in lower extremity muscular arteries. (J Korean Surg Soc 2010;79:481-485)
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Table 1. Characteristics of the 184 participants

Mean 95% CI*
Age (yr) 48.85 46.84~50.86
BMI (kg/m?) 23.06 22.64~23.49
LDLT (mg/dl) 110.67 106.22~115.12
HDL' (mg/dl) 51.08 49.10~53.05
TG' (mg/dl) 132.28 121.31~ 143.24
HbALc' (%) 5.66 5.54~5.78
WBC** (Jmm’) 6,119 5872~ 6365

%95% CI = 95% confidence interval for mean; 'BMI = body mass
index; TLDL = low density lipoprotein; ‘HDL = high density lip-
oprotein; 'TG = triglyceride; HbAlC = hemoglobin A1C;
**WBC = number of white blood cell.
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Fig. 1. Measurement of brachial femoral pulse wave velocity
(bfPWV) and femoral ankle pulse wave velocity (faPWYV).
Lb is the distance between the upper portion of sternum
and the sensor of right upper arm cuff. Lf is the distance
between the upper portion of sternum and the sensors of
right and left upper thigh cuffs. La is the distance between
the sensors of right and left upper thigh cuffs and the sen-
sors of right and left ankle cuffs. TO is the moment of the
first appearance of the pulse wave from heart at the sensor
of right upper arm cuff. Femoral transit time (4Tf) is the
time spent for the pulse wave to pass the distance equiv-
alent to the difference of Lf and Lb. Ankle transit time
(4Ta) is the time spent for the pulse wave to pass the
distance of La. Formulae are bfPWV=[(Lf—Lb)/(4Tf)]
x1,000 (cm/sec) and faPWV=[La/(4dTa— 4Tf)]*1,000
(cm/sec).
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Table 2. Comparison of pulse wave velocities between muscular
and elastic arteries

faPWV* vs. BfPWV' Mean  95% CI'  P-value

Right Right faPWV (cm/s) 1257 1,189~1325 <0.001

Right bfPWV (cm/s) 502 485~519
Left  Left faPWV (cm/s) 1,282 1,218~1,346 <0.001
Left bfPWV (cm/s) 510 492 ~528

Paired-samples ¢ test. *faPWV = femoral ankle pulse wave veloc-
ity; THfPWV = brachial femoral pulse wave velocity; T95% cI
= 95% confidence interval.

Table 3. Correlation between arteriosclerotic risk factors and pulse wave velocities in 184 participants

Right faPWV* Left faPWV Right bPWV ' Left bfPWV

cf P-value' C P-value C P-value C P-value
Age 0.471 <0.001 0.477 <0.001 0.349 <0.001 0.482 <0.001
Gender' —0.250 0.001 —0.301 <0.001 —0.229 0.002 —0.222 0.002
Smokingﬂ —0.105 0.156 —0.147 0.047 —0.157 0.034 —0.144 0.052
Hypertension**  —0.436 0.001 —0.471 <0.001 —0.207 0.005 —0.262 <0.001
BMI' 0279 0.001 0271 <0.001 0.099 0.181 0.147 0.047
oLt 0.131 0.076 0.110 0.139 0.097 0.188 0.123 0.095
HDLY —0.072 0.328 —0.100 0.175 —0.017 0.816 —0.060 0.421
TG 0.096 0.196 0.097 0.188 0.003 0.968 0.022 0.771
HbA1C™ 0.185 0.012 0.165 0.026 0.117 0.113 0.169 0.021
WBC*** 0.025 0.740 0.035 0.639 0.059 0.426 0.085 0.253
*faPWV = femoral ankle pulse wave velocity; THfPWV = brachial femoral pulse wave velocity; fc - pearson correlation coefficient;

SP-value = Sig. (2-tailed);

! Gender (male=1, female=2); ﬂSmoking (yes=1, no=2); **Hypertension (yes=1, no=2); TTBMI = body mass

index (kg/mz); TTLDL = low density lipoprotein; “HDL = high density lipoprotein; MG = triglyceride; "HbAIC = hemoglobin A1C

(%); ***WBC = number of white blood cell.
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Table 4. Predictors for pulse wave velocities in multiple regression

analysis
Dep.endent Independent Regr‘ats?lon Pvalue R2
variables variables coefficient
Right faPWV*  Constant 1,388.977 <0.001 0.319
Age 11.396 <0.001
Hypertension = —269.288  <0.001
Gender —155.095 0.009
Left faPWV Constant 1,547.456 <0.001 0.363
Age 10.174  <0.001
Hypertension ~ —283.337 <0.001
Gender —187.436 0.001
Right bfPWV ' Constant 435315 <0.001 0.155
Age 2.792  <0.001
Gender —44.363 0.008
Constant 374219 <0.001
Left bfPWV Age 4030 <0.001 0.257
Gender —38.844 0.014

Multiple regression analysis with stepwise method. *faPWV =
femoral ankle pulse wave velocity; THfPWV = brachial femoral
pulse wave velocity. Involved variables: age, gender (male=1, fe-
male=2), smoking (yes=1, no=2), hypertension (yes=1, n=2).
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