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Summary 

Purpose: To constitute Doppler flow velocity nomograms for use in obstetric clinics and to analyse the technical infrastructure 
of constructing Doppler sonography nomograms for clinical use. 

Methods: On a cross-sectional study plan basis 602 flow results of 370 pregnant women were used. Pregnancy gestational ages 
were confirmed with an early sonogram prior to the 14th gestational week. Patients in whom primary section for placental insuffi
ciency had to be done, who had pathological fetal heart rate monitoring, signs of intrauterine asphyxia, multiple pregnancy or a fetal 
anomaly were excluded. Every two gestational weeks patients were grouped and for these groups the 5叹I0th, 50"', 90'h and 95th per
centiles were calculated to represent the umb山cal artery, fetal aorta, middle cerebral artery (MCA) and uterine artery SID ratio, 
resistence index (RI) and pulsatility index (Pl) Doppler flow velocity nomograms 

Results: In normal pregnancies, after the 22"d-24th gestational week, the uteroplacental flow velocities were constant, but at the 
如I vessels there were changes in velocity waveforms after this period. With advancing gestation in the third trimester, umb山cal
artery and middle cerebral artery impedance was lower and the resistance in the descending fetal aorta remained nearly constant. 

Conclusion: With growing gestational age the Doppler velocity forms change. In fact because of this, for Doppler velocity studies 
and to differentiate between normal and abnormal pregnancy status, nomograms adapted to gestational age should be used. For prac
tical use in different obstetrics clinics, we are presenting our Doppler velocity norm-curves. 
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Introduction 

Constituting nomograms 

The importance of constituting fetomaternal Doppler 
ultrasound nomograms is to differentiate normal preg
nancies from abnormal ones. To achieve this aim physio
logic reference values for blood flow velocities must be 
known [l]. 

In an "ideal" pregnancy, many parameters of Doppler 
sonographic velocimetry are within physiologic ranges. 
Values obtained from such pregnancies would define a 
variable in a very narrow range; it would qualify an ideal 
pregnancy, but would oppose biologic distribution of 
values [2]. 

Dependency of values on gestational age 

The quantity of perfusion in trophoblastic tissue is 
related to gestational age. For this reason, in interpreting 
the Doppler sonographic findings, gestational age should 
be taken into account as well. That is, nomograms for 
Doppler sonographic measurements should be standard
ized according to gestational age. In general, the accepted 
ume for startmg Doppler measurements IS the begmnmg 
of the second trimester because of their clinical rele
vance. This is the right time that allows modifications in 
antenatal care in a high-risk pregnancy. For specific con-
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邮ons, earlier timing of measurements may be consid
ered [3]. 

In cross-sectional studies, it is a general principal that 
an adequate number of measurements for each gesta
tional week should be performed (> 15 measurements for 
each gestational week) [4]. Making more than one mea
surement in each pregnancy should be avoided to prevent 
narrowing of the biologic distribution, which would 
shrink tolerance zones [5]. 

The main objective in constituting fetomaternal 
Doppler sonographic nomograms is to improve prognosis 
in high risk pregnancies, especially if there are no abnor
mal values in Doppler examination. Therefore, Doppler 
sonographic values of high-risk pregnancies must be 
gathered too [6]. Curves presented below depict normal 
fetal and maternal Doppler sonograpic values, and can be 
used in routine practice. 

Material and Methods 

Definition of the control group 

This group consisted of pregnancies whose gestational ages 
were accurately measured before 14 weeks'gestation. The 
exclusion criteria were previous cesarean section for placental 
insufficiency, abnormal fetal heart rate (FHR) monitoring, ten
dency to intrauterine hypoxia, multiple gestations and fetal 
abnormalities. The following criteria were fulfilled by the 
included patients: Birth weight of newborns within the range of 
I 0-90'" percentiles according to Roemer et al. [7], APGAR
scores � 7 at 5 and IO minutes, postpartum umbilical cord pH 
values � 7.2. 












