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Fig. 1. Schematic drawing of the umbilical artery
flow velocity waveforms showing methods
of calculation S”D ratio, pulsatility index
(PDand resistance index(RI)

S ¢ Peak-systolic velocity
D : End-diastolic velocity
M : Mean velocity

S/D ratio $/D, PI=(S—D)./M,
RI=(S—D)/S
4 A

A 165 o] F-9] Tl Fo D BE

Table 1. Umbilical artery peak-systolic, end-diastolic and mean doppler flow velocity in each gestational

age
Getestation Paak systolic End-diastolic Mean velocity
week N Velocity Velocity
(160) Meant+ SE Meanz SE Meanz+ SE
20 12 0.272+ 0.027 0. 086+ 0.019 0.158+ 0. 028
24 17 0.273+£0.016 0.073+ 0. 006 0.142+ 0,009
28 18 0.309+0.016 0.109+ 0.010 0.189: 0.012
30 19 0.324+0.029 0.11240.011 0.193+ 0.024
32 14 0.331+ 0.035 0.109+ 0.015 0.201+0.019
33 11 0.339+ 0.030 0.126+ 0.012 0,210+ 0.015
34 11 0. 359+ 0. 020 0.134+ 0.010 0.217+0.019
35 11 0.360+ 0.017 0.143+ 0.016 0.215%+ 0.010
36 11 0,374+ 0.013 0.144+ 0.010 0.230£ 0. 008
37 12 0.381+ 0.035 0. 140+ 0.020 0.216% 0. 026
38 17 0.376+ 0.029 0.157+ 0.011 0.233+0.015
49 7 0.416+ 0. 023 0.181+0.017 0.267+0.017
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Table 2. Umbilical artery S./D ratio PI and RI in each gestational age

Getestation N S/D Ratio Pl RI
week N(160) Mean+ SE Meant SE Meant SE
20 12 4.10£0.30 1.69+ 0.32 0.74+0.02
24 17 3.76+£0.24 1.31£0.08 0.72+0.02
28 18 3.53+0.34 1.26+0.07 0.69+ 0.02
30 19 3.18+0.14 1.18+ 0.05 0.67+0.01
32 4 3.14+0.20 1.164 0.07 0.67+ 0.02
33 11 2,95+ 0.21 1.05+ 0.05 0.59% 0.02
34 11 2,74+ 0.12 1.014+0.04 0.60+0.01
35 11 2.61+0.08 1.03+£0.04 0.63+0.02
36 11 2,53+ 0.11 0.9610.04 0.6340.02
37 12 2,55+ 0.15 1.01+0.06 0.59+0.02
38 17 2.54+0.08 1.03£0.05 0.61+0.01
40 7 2,41+ 0.17 1.89+ 0.06 0.57+0.03

S,/D ratio : ratio of peak systolic to end-diastolic flow velocity
PI : pulsatility index
RI : resistance index
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Fig. 4. Mean values of umbilical artery S/D ratio
in normal pregnancy

20 Week gestation
S/D:4.10+0.30
P I:1.67+0.32
R T :0.74+0.02

30 Week gestation
S/D:3.18+0.14
P I:1.18+0.05
R I:0.67£0.01
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Fig. B. Mean values of umbilical artery PI in nor-
mal pregnancy
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Fig. 6. Mean values of umbilical artery RI in nor-
mal pregnancy

24 week gestation
S/D:3.76£0.24
P I11.31+0.08
R I:0.72+0.02

34 week gestation
S/D:2.74+0.12
P 1:1.01+0.04
R I :0.60+0.01
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37 Week gestation
S/D:2.55%0.15
P I:1.01+0.06
R 1:0.59+0.02

40 week gestation
S/D:2.41+0.17
P 1:0.80+0.06
R T:0.574+0.03

Fig. 7. Typical sonographic pictures of fetal umbi-
lical artery blood flow velocity waveforms
at the gestational age in normal pregna-

ncy
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—Abstract—

A Study on the Fetal Umbilical Artery Doppler Blood Flow
Velocity Waveforms in Normal Pregnancy

Cheol seong Bae, Gee Jin Kwun, Doo Jin Lee,
Yoon Kee Park, and Sung Ho Lee

Department of Obstelrics and Gynecology
College of Medicine, Yeungnam University
Taegu, Korea

Kil Ho Cho

Department of Diagnostic Radiology
College of Medicine, Yeungnam University

Taegu, Korea

Noninvasive techniques for antenatal detection of the fetal development and well-being such as biophysical
profile, non-stress and stress test remain major challenges in modern obstetric practice.

To obtain and analyze umbilical artery velocity waveform by pulsed-wave doppler ultrasound, a total of
160 detetminations were carried out on 157 normal pregnant women between 16th to 41st week gestation.
The ratio of peak systolic to end-diastolic flow velocity(S.”D ratio), pulsatility index and resistance index
were mesured as indices of the resistance in feto-placental circulation.

The results were as follows : As gestation advances, the mean values for peak systolic and end-diastolic
velocities raised progressively. As gestation advances, the mean values for the S./'D ratio declined progressi-
vely, exhibiting high diastolic flow velocity caused by low resistance. Pulsatility index, and resistance index
were also declined progressively, as gesfation advances.

The analysis of umbilical artery blood folw velocity waveforms provides 2 new noninvasive technique to
evaluate fetal development and well-being, and may be expected a reliable method for assessment of fetal

life.

Key words : Umbilical artery, Doppler, Flow velocity waveform, Noninvasive technique



