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Fetal growth and body proportion during preeclamptic pregnancy
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Purpose: To evaluate the effects of mild and severe PE on fetal growth and body proportion,
measurement at serial ultrasound (US) examinations. Five to 7% of all pregnancies are
complicated by preeclampsia (PE). Some forms of intrauterine growth restriction (IUGR)
have been etiologically linked to PE, based on similar placental disease- abnormal
implantation.

Emilija Jasovic-Siveska,1 Vladimir Jasovic2

Materials and methods: Women (n=400) who had singleton pregnancies and underwent
two or more second- and third-trimester obstetric US examinations were included in our
study. The women were divided in three groups: 300 normotensive pregnancies (controls),
67 pregnancies with mild PE (MP) and 33 pregnancies with severe PE (SP). Inadequate fetal
growth was defined as growth at or below 10th percentile. We calculated US measurements
between fetuses from normotensive and PE pregnancies (MP and SP).
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Results: In newborns of women with PE, mean birth weight and length were lower than in
births without PE. Fetuses in PE pregnancies from 26 week of gestation (wg) with US scan
had lower biometric parameters vs. then of normotensive pregnancies, especially values of
abdominal circumference and femur length. In PE pregnancies, there could be faster aging
of placenta and oligohydramnion. This is time before clinical onset of PE.
Conclusion: Our results support the hypothesis that PE is a heterogeneous disorder which
involving placental dysfunction and IUGR, often with asymmetric fetal body proportion
and reduced fetal length. The results suggest that US measurements of fetal size are
important predictors for PE and birth outcomes.
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Abbreviations: AC, abdominal circumference; AFI, amniotic

fluid index; BMI, body mass index; BPD, biparietal diameter; FL,
femur length; GA, gestational age; HC, head circumference; IUGR,
intrauterine growth restriction; LMP, last menstrual period; PE, preeclampsia; UPC, utero placental circulation; US, ultrasound; wg,
week of gestation

Introduction
Preeclampsia is a multi-system disorder of unknown etiology.
Women with preeclampsia usually develop raised blood pressure and
proteinuria. Preeclampsia is also associated with abnormalities of
coagulation system, disturbed liver function, renal failure and cerebral
ischemia.1 PE is characterized by vasospasm, increased peripheral
vascular resistance, and thus reduced organ perfusion.1,2
Also, it’s well known that PE is associated with reduced fetal size.
Fetal growth is dependent on genetic, placental and maternal factors.
Intrauterine growth restriction (IUGR) refers to a condition in which
a fetus is unable to achieve its genetically determined potential size.
The most widely used definition of IUGR is a fetus whose estimated
weight is below 10th percentile for its gestational age.3–5
IUGR occurs when gas exchange and nutrient delivery to the fetus
are not sufficient to allow it to thrive in utero. This process can occur
primarily because of maternal disease causing decreased oxygencarrying capacity, a dysfunctional oxygen delivery system secondary
to maternal vascular disease, or placental damage resulting from
maternal disease.4–8
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Ultrasound (US) fetal biometry is the most widespread method
used to establish gestational age, estimate fetal size and monitor
its growth. US fetal biometry is gold standard for assessing fetal
growth. The most commonly used measurements are the biparietal
diameter, head circumference, abdominal circumference and femur
length.9 Accurate dating of the pregnancy is essential in the use of
any parameter. In the absence of reliable dating, serial scans at two or
three weeks intervals must be performed to identify IUGR.5,8,10
The basic idea of our study is: early identification of eventually
IUGR and fetus development, placental maturation and amount of
amniotic fluid using US method. The objective of the present study
was to evaluate the effect of mild and severe PE on fetal growth and
body proportion. We hypothesized that inadequate fetal growth at US
examinations would indicate development of PE, with combination of
other risk factors.

Materials and methods
The research was conducted in the Clinical Hospital ”Dr Trifun
Panovski” in Bitola, Macedonia, Department of gynaecology and
obstetrics. These patients had been admitted during the period of May
1st 2008 to August 1st 2009. This study protocol was approved by the
Director of Clinical Hospital in Bitola, Macedonia and the Ethics
committee of School of Medicine University of Belgrade, Serbia. A
written consent was provided by all participants. The study included
400 participants. Concerning recommendations of Ethics committee,
this prospective study should be content 300 normotensive pregnant
as control and 100 preeclamptic pregnant. The preeclamptic women
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later on, based on clinic and laboratory parameters, were divided
in two subgroups: women with mild and severe preeclampsia. This
study wasn’t limited by the time and when we reach the demanded
numbers of patients, we stop the further research. The study included
400 participants, between 15-43 years (average age 27.65±5.04),
divided in three groups: control group (Controls, n=300 normotensive
pregnancies); group with mild preeclampsia (Mild PE, n=67) and
group with severe preeclampsia (Severe PE, n=33).
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equally divided uterus. The AFI varies with gestational age, but as
rule of thumb, the normal AFI falls between 10 and 24cm after 30
weeks’ gestational age.10 At the same time with fetal biometry and
measurement of AFI, we were examined placental maturity. We use
Grannum classification (Figure 1), which proposed four distinct
grades of placental maturity11:

The participants were healthy women with no history of any
chronic disease, with singleton pregnancy, without chromosomal or
congenital abnormalities, with exact date of the last menstrual period
and regular menstrual period.
Women with multiple fetuses, without valid data on the last
menstrual period and valid ultrasound measurement and chronic
maternal disease were excluded. The criteria to determine the
exact pregnancy stage is based on the following reliable criteria:
anamnestical, obstetrical and ultrasound scan, which means that
the information of the last period is corresponding with the results
from the obstetrical examination and the ultrasound scan. The first
examination was performed in the period 6-12wg. All patients started
the pregnancy with normal blood pressure, i.e. on their first visit they
didn’t have artery pressure above 120/80 mmHg, and anamnestically
we got information that they never had increased artery pressure.
Forty nine women were excluded from the study, which in the
period of the research, avoided to be controlled in the specific time
for exam, women which did not do necessary laboratory analyzes (21
women), or have artificial or spontaneous abortion (26 women), and 2
women in which was discovered fatal anomaly. Also, from the study
were excluded 67 normotensive and 2 preeclamptic women, because
in the certain moment we achieved the necessary total numbers of
normotensive and preeclamptic pregnant. These 69 pregnant by the
end of pregnancy had between 8 and 13 week of gestation (wg). We
reviewed age, education, nationality, parity, smoking status, week of
PE onset, duration of PE, duration of pregnancy, birth weight and
length, and birth weight in percentile. Smoking status and level of
education was determined by self-report.
All subjects were followed until delivery. The gestational age at
delivery, obstetric complications if any, and neonatal outcome were
recorded. For those subjects who subsequently delivered in another
hospital, the obstetric information was obtained by telephoning the
subject or via contact with staff in other hospital. Birth weight (to
the nearest gram) was classified into five categories: very low birth
weight (<5th percentile), low (5 -9.9), normal (10-89.9), high (9094.9) and very high (>95). The US scanning was performed using the
US unit GE LogiqCX 200, with a convex transabdominal transducer
of 3.5MHz.
HC was obtained using an ellipse in a horizontal section at the
level of the thalamus and the cavum septi pellucidi. In the same
level was measured and BPD by placing callipers from the outer-toinner aspects of feta skull. AC was also obtained using an ellipse,
in a transverse section of the fetal abdomen at the level where the
umbilical vein enters the liver. The FL was measured in longitudinal
section by placing callipers at the end of the diaphysis in an image
showing both epiphyses. Three measurements were made of each
parameter and the mean used in the statistics.9
Another important use of US is estimating the amount of amniotic
fluid. The amniotic fluid index (AFI) was obtained by summing the
largest cord-free vertical pocket in each of the four quadrants of an

Figure 1 Grannum classification.

a. Grade 0: Placental body is homogeneous. The amniochorionic
plate is evenin the form ofa smoothline (Late 1st trimester and
early 2nd trimester)
b. Grade I: Placental body shows a few echogenic densities
ranging from 2-4mm in diameter. Chorionic plate shows small
indentations (Mild 2nd trimester and early 3rd trimester; 18-29
weeks)
c. Grade II: Chorionic plate shows marked indentations, creating
comma-like densities which extend into the placental substance
but do not reach the basal plate. The echogenic densities within
the placental also increase in size and number. The basal layer
comes punctuated with linear echoes which are enlarged with
their long axis parallel to the basal layer (Late 3rd trimester; ≥30
weeks to delivery)
d. Grade III: Complete indentations of chorionic plate through
to the basilar plate creating cotyledons (portions of placenta
separated by the indentations; 39 weeks and post dates).11
Placental texture Grade III before 34wg, and grade II before 31wg,
was categorized as preterm placental maturity.11 Pre-pregnancy BMI
was based on measured height and maternal weight at the initial visit
(6-12wg) and maternal self-report of pre-pregnancy weight. Height
was measured by using a portable stadiometer, accurate to 1 mm.
Weight was determined by using the average of two measurements,
with the woman lightly clothed. A scale accurate 0.2kg was used.
Pre-pregnancy BMI was categorized as: underweight (<19.9), normal
(20.0-24.9), overweight (25.0-29.9) or obese (>30.0).3 Total maternal
weight gain during pregnancy was recorded on admission to delivery
ward.
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Blood pressure measurements were performed using a mercury
sphygmomanometer according to a standardized published protocol,
and all urine specimens were assessed for protein by dipstick. Mild
Preeclampsia was defined by the occurrence of two or more systolic
pressure ≥140mmHg and/or diastolic pressure ≥90mmHg, diastolic
blood pressure measurements, with the first elevated blood pressure
occurring after 20 weeks’ gestation up to 24 hours after delivery,
combined with proteinuria at least 0.3g or “1+ protein” per 24 hours.12
Severe preeclampsia was defined as a systolic blood pressure
of 160mmHg or greater and diastolic blood pressure of 110mmHg
or greater on at least two occasions at least 4 hours apart or on one
occasion if antihypertensive therapy was administered. Severe
proteinuria was defined with a 24-hour urine sample containing ≥3.5g
of protein or two urine samples of “3+ protein” or greater taken at least
4 hours apart. The syndrome of haemolysis elevated liver enzymes,
and low platelets and eclampsia was also categorized as severe PE.12
Quantitative data are presented as the mean values ± standard
deviation and relative numbers of each group. Also, during the
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research these methods used were: Student’s t test, chi-squared test,
Spearman correlation coefficient, ANOVA multivariate and univariate
analysis and post-hoc test was used to make the statistical differences
and comparisons among the normal, mild preeclamptic and severe
preeclamptic pregnant patients. For all comparisons, two-tailed tests
were accepted as significant when p<0.05. The data are presented in
tables and figures.

Results and discussion
Maternal characteristics and pregnancy outcomes for the three
study groups are shown in Table 1. Using the US method, the
abovementioned parameters were monitored with every patient;
also examination of the placenta and determination of the amount
of amniotic fluid index. Parametric and nonparametric one factorial
analysis of variance was used to analyze values of US measurements.
Statistical analysis of the biometric parameters received with US in the
20 week of gestation (wg), showed that there isn’t obvious difference
between groups (p>0.05) regarding the growth and development of
the fetus.

Table 1 Clinical and biochemical variables of individuals with overweight-obesity
Controls

Mild Preeclampsia

Severe Preeclampsia

N=300

N=67

N=33

Maternal Age (years)

27.5±5.04 (17-42)

27.4±5.9 (17-42)

29.2±5.8 (16-43)

<20

5.3 (16/300)

8.96 (6/67)

9.1 (3/33)

20-25

29.0 (87/300)

40.3 (27/67)

12.1 (4/33)

26-30

40.0 (120/300)

19.4 (13/67)

42.4 (14/33)

31-35

21.0 (63/300)

19.4 (13/67)

24.2 (8/33)

>35

4.7 (14/300)

11.9 (8/67)

12.1 (4/33)

Primipara

46.7 (140/300)

65.7 (44/67)

60.6 (20/33)

Multipara

53.3 (160/300)

34.3 (23/67)

39.4 (13/33)

Smoking Status

10.33 (31/300)

1.49 (1/67)

30.3 (1/33)

BMI

22.7±1.7 (19.1-27.6)

25.53±1.6 (21.8-27.9)

25.8±2.2 (21.7-29.1)

<19.99

1.7 (5/300)

0 (0/67)

0 (0/33)

20.0-24.99

87.3 (262/300)

23.9 (16/67)

30.3 (10/33)

25.0-29.99

11.0 (33/300)

76.1 (51/67)

69.7 (23/33)

Weight Gain (kg)

13.9±3.1 (7-29)

19.6±3.8 (13-31)

20.2±7.4 (10-39)

Duration of Pregnancy

39.6±0.9 (37-42)

39.1±0.9 (37-40)

37.5±2.0 (32-40)

≤32

0 (0/300)

0 (0/67)

3.03 (1/33)

33-36

0 (0/300)

0 (0/67)

18.2 (6/33)

>37

100 (300/300)

100 (67/67)

78.8 (26/33)

Birth Weight (g)

3427.8±332.4

2989.3±256.2

2582.4±407.9

<0.01†

Birth Length (cm)

50.7±1.2

48.7±1.3

46.4±2.4

<0.05†

<10

3 (9/300)

29.9 (20/67)

63.6 (21/33)

Oct-90

93.3 (280/300)

70.2 (47/67)

36.4 (12/33)

>90

3.7 (11/300)

0 (0/67)

0 (0/33)

Characteristics

P Value

p>0.05†

Parity (%)
p<0.05†

<0.05‡

<0.01§

<0.01†

Birth Weight (percentile)

In the 26wg there are evident empiric differences in the growth
and development of the fetuses from normotensive and hypertensive
pregnancies, although, that is still in a period which hypertension

<0.01†

is not manifested. US measurement we found similar differences
between groups as in 32wg The US results measured in 26 and 32wg
are showed in Table 2.
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Table 2 Clinical and biochemical variables of individuals with overweightobesity

Table 3 Clinical and biochemical variables of individuals with overweightobesity

Parameter

Parameter

Groups

n

X

sd

Min-Max

P value

HC**

FL§

AC#

HC/AC*

C†

300

6.66

0.242

6.05-7.13

MP‡

67

6.52

0.21

6.05-6.82

SP∫

33

6.51

0.22

6.05-6.9

C

300

24.48

0.845

22.11-25.9

MP

67

24.12

0.79

22.4-25.5

SP

33

23.92

0.825

22.4-25.5

C

300

6.66

0.242

6.05-7.13

MP

67

6.52

0.21

6.05-6.82

SP

33

6.51

0.22

6.05-6.9

C

300

21.95

1.03

19-24

MP

67

21.17

1.113

19-23.4

SP

33

21.14

1.046

18.9-23.1

C

300

1.11

0.028

0.98-1.23

MP

67

1.14

0.031

1.069-1.203

SP

33

1.13

0.024

1.099-1.189

BPD

*

p>0.05
HC

**

p>0.05
§FL
p>0.05
#AC

p>0.05

*HC/AC

HC

FL

AC

HC/AC

X

sd

Min-Max

†C

300

9.08

0.22

8.58-9.47

‡MP

67

8.92

0.21

8.5-9.41

∫SP

29

8.85

0.22

8.5-9.27

C

300

32.92

0.79

31.1-34.5

MP

67

32.4

0.74

30.5-34.5

SP

29

32.08

0.73

30-5-33.41

C

300

7.09

0.27

6.4-7.7

MP

67

6.8

0.31

6.3-7.7

SP

29

6.71

0.3

6.4-7.3

C

300

32.39

1.57

21.8-34.9

MP

67

31.35

1.41

28.2-34.9

SP

29

30.78

1.22

29.3-33.3

C

300

1.015

0.024

0.96-1.107

MP

67

1.037

0.027

0.988-1.1

SP

29

1.044

0.021

1.003-1.075

C

296

9.38

0.15

8.97-9.67

MP

63

9.23

0.16

8.8-9.51

SP

20

9.13

0.2

8.8-9.47

C

296

34.26

0.04

32-36.5

MP

63

33.51

0.85

32-35.79

SP

20

33.1

0.87

32-35.77

C

296

7.51

0.31

6.9-8

MP

63

7.15

0.33

6.5-7.97

SP

20

7.01

0.39

6.5-7.91

C

296

34.35

1.37

29.7-26.6

MP

63

32.82

1.43

30.4-35.9

SP

20

32.19

1.32

30.4-35.1

C

296

0.997

0.022

0.96-1.119

MP

63

1.021

0.027

0.98-1.07

SP

20

1.028

0.022

0.985-1.057

C

183

9.52

0.14

9.17-9.85

MP

26

9.32

0.15

9-9.58

SP

6

9.31

0.16

9.13-9.49

C

183

34.95

0.81

33-36.8

MP

26

33.86

0.69

32.5-35.6

SP

6

33.93

0.93

33-35.2

C

183

7.77

0.22

7-8.2

MP

26

7.29

0.33

6.8-7.9

SP

6

7.2

0.54

6.43-7.8

C

183

35.37

0.98

32.9-37.5

MP

26

33.5

1.37

31-35.8

SP

6

33.42

1.94

31-35.5

C

183

0.987

0.012

0.953-1.018

MP

26

1.012

0.026

0.97-1.056

SP

6

1.017

0.035

0.97-1.065

P value

C

300

8.27

0.27

7.7-8.91

MP

67

8.07

0.21

7.73-8.88

SP

33

8.08

0.19

7.74-8.61

C

300

29.88

0.92

28.15-32.2

MP

67

29.35

0.71

27.4-32

SP

33

29.4

0.58

28.3-30.97

C

300

6.66

0.242

6.05-7.13

MP

67

6.52

0.21

6.05-6.82

SP

33

6.51

0.22

6.05-6.9

C

300

21.95

1.03

19-24

MP

67

21.17

1.113

19-23.4

SP

33

21.14

1.046

18.9-23.1

C

300

1.11

0.028

0.98-1.23

MP

67

1.14

0.031

1.069-1.203

SP

33

1.13

0.024

1.099-1.189

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

38 week of gestation
p>0.05

BPD

32 week of gestation

BPD

n

36 week of gestation

26 week of gestation

BPD*

Groups

HC
p>0.05
FL
p>0.05
AC

p>0.05

HC/AC

p>0.05

p>0.05

p<0.05

p<0.05

p<0.05

40 week of gestation
p>0.05

p>0.05

*BPD: Biperietal Diameter; **HC: Head Circumference; §FL: Femur Length;
#AC: Abdominal Circumference; *HC/AC: Head Circumference/Abdominal
Circumference Ratio; †C: Control Group; ‡MP: Mild Preeclampsia Group;
∫SP- Group with Severe Preeclampsia

The results from the US methods between 36 and 40wg are
showed in the Table 3. In 36wg US measurement we found similar
differences between groups as in 32wg The most obvious differences
were regarding the following parameters: BPD, HC, FL and AC.
Evident differences between fetuses from hypertensive and normal
pregnancies existed when calculating the middle value of the HC/
AC. Analyzed US results in 38wg also showed high obvious empiric
difference regarding all parameters. Statistical differences was on the
level p<0.05.

BPD

HC

FL

AC

HC/AC

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

*BPD: biperietal diameter; **HC: Head Circumference; §FL: Femur Length;
#AC: Abdominal Circumference; *HC/AC: Head Circumference/Abdominal
Circumference Ratio; †C: control group; ‡MP: Mild Preeclampsia Group;
∫SP: Group With Severe Preeclampsia
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Last US exam was performed in the 40wg, in pregnancies which
came to their controlled as scheduled, which pregnancy age was at
least 39 + 1wg. Also in 40wg were measured the same parameters like
in the previous US exams. With this exam too, is concluded obvious
difference between the groups regarding the fetus growth. The most
differences in the middle values are at the AC and FL, although the
other parameters were different, too. With statistical analyzes is not
found statistical obvious difference (p>0.05).
However, the empirical values shown in Table 3, we can notice
that there are significant differences in average values. Thus, BPD
and HC, which parameters were affected at least in the last control we
observed difference of 3 weeks of gestation compared with referents
values and values obtained in fetuses from normotensive pregnancy.
Similar differences exist with other parameters, and increased HC/AC
ratio, indicates to asymmetric IUGR.

Figure 4 FL growth.

The results and the differences in the growth of BPD, HC, FL,
AC and HC/AC ratio are presented in the Figures 2–6. During the
pregnancy, with US are evaluated placenta and was measured AFI.
Examined results in the 20 wg showed that there was no difference
between the groups, considering the fact that in all pregnancies (group
A and group B) the degree of placental maturity was 0, and the amount
of amniotic fluid in all cases was.

Figure 5 AC growth.

Figure 2 BPD growth.

Figure 6 HC/AC ratio during pregnancy.

Figure 3 HC growth.

The results of US scanning of the placenta in the period between
26 and 40wg are presented in Table 4. Using chi-quadrate test we
found statistically significant difference between the groups (p<0.05),
which difference continued to the end of pregnancy. The results
suggested that it is difficult to form of PE is greater preterm maturing
and aging of the placenta. Another important use of US is estimating
of the AFI. A decreased volume of amniotic fluid is closely associated
with PE and IUGR.

Based on the values of AFI, we determined whether the amount of
amniotic fluid decreased or increased. From 26 to 40 wg in terms of
amniotic fluid volume, the difference was statistically significant at
the level p<0.05. Obtained results are shown Table 5. PE complicated
pregnancies have potentially negative influence on the fetal growth
and it is increasing the perinatal morbidity and mortality. In the
present study, severe PE was associated with lighter, shorter and
leaner newborns, more than newborns from mild PE pregnancy.
The newborns from the hypertensive pregnancies had lower birth
weight (approximate birth weight for MP group was 2989.25±256.19g
and for Severe PE was 2582.42±407.85g.)vs. neonates from
normotensive pregnancies (3427.77±332.36g). Body length was also
different between the groups. The newborn’s birth measurements from
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the Mild PE were 48.67±1.33 cm and for the group SP 46.42±2.36vs.
neonates from normotensive pregnancies (50.65±1.2cm; p<0.05).
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Also, these results, too, are same as from the associated literature in
this area.5,7,14,15

Table 4 Clinical and biochemical variables of individuals with overweight-obesity
Grade in 26w.g

Controls (n=300)

Mild PE (n=67)

Severe PE (n=33)

0

86.33

41.79

51.52

I

13.67

58.21

48.48

Grade in 32w.g

Controls (n=300)

Mild PE (n=67)

Severe PE (n=33)

I

81.33

55.22

45

II

18.67

44.78

52

III

0

0

3

Grade in 36w.g

Controls (n=300)

Mild PE (n=67)

Severe PE (n=29)

I

0.67

0

0

II

82.33

61.19

65.52

III

17

38.81

34.48

Grade in 38w.g

Controls (n=296)

Mild PE (n=63)

Severe PE (n=20)

II

26.01

6.35

5

III

73.99

93.65

95

Grade in 40w.g

Controls (n=183)

Mild PE (n=20)

Severe PE (n=6)

II

1.09

5

0

III

98.91

95

100

Table 5 Clinical and biochemical variables of individuals with overweight-obesity
AFI (26 w.g)

Controls (n=300)

Mild PE (n=67)

Severe PE (n=33)

Normal

100

94.03

90.91

Reduced

0

5.97

9.09

increased

0

0

0

AFI (32 w.g)

Controls (n=300)

Mild PE (n=67)

Severe PE (n=33)

Normal

97

85.07

60.61

Reduced

1.33

11.94

36.36

increased

1.67

2.99

3.03

AFI (36 w.g)

Controls (n=300)

Mild PE (n=67)

Severe PE (n=29)

Normal

83.34

50.75

44.83

Reduced

15.33

46.27

55.17

increased

1.33

2.99

0

AFI (38 w.g)

Controls (n=296)

Mild PE (n=63)

Severe PE (n=20)

Normal

49.32

11.11

15

Reduced

50.34

87.3

85

increased

0.34

1.59

0

AFI (40 w.g)

Controls (n=183)

Mild PE (n=26)

Severe PE (n=6)

Normal

7.65

7.69

0

Reduced

92.35

92.31

100

Increased

0

0

0
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Our study includes data of smoking status. It is well know that
smoking is a strong and common risk factor for low birth weight.
Smoking seems to be negatively associated with PE. Thus, adjusting
for smoking would increase rather than decrease the effect of PE in
infants’ size.16 The US made every obstetrician’s dream comes true,
opening a window in the intra-uterine content,allowing fetus growth
and development observation, as well as examining the placenta and
determining the amount of amniotic fluid; and all of that is safe, direct,
intentional and repeatable. Fetal growth measured with US with
other risk factors could predict development of PE and poor neonatal
outcomes.7,8
IUGR in the ultrasound presents reducing the growth speed of the
fetal parameters, which is lower than the physiological recession.4,5,17
With the gestation advance, the individual growth variability is also
increased regarding the standards. It is considered that all fetuses until
20wg have the same growth formula. The importance of knowing the
technological parameters for US device, which is used in the practice,
is emphasized in order to get adequate information regarding the state
and fetus development.
The fetal body parts most frequently used to evaluate growth
includes BPD, HC, AC and FL. By measuring the BPD and HC we
can indirectly follow the growth of the fetal brain. Cephalometry
didn’t showed obvious differences between the groups. BPD and HC
measurement in this report suggest that not exist statistical differences
between fetuses from normotensive and hypertensive pregnancies
(p>0,05), but biggest deviations these parameters exist in the fetus in
pregnancy with severe form of PE.
AC is useful in assessing nutritional status in normal and
altered states of fetal growth, because it encompasses the liver and
subcutaneous tissue in that area, both of which show reduction size
secondary to chronic hypoxia and decrease in substrate, associated
with IUGR.9,18
Regarding AC we found biggest differences, especially after
26wg. Measuring FL can help to edit the US growth profile, even
though same as BPD, this parameter, too, could show undetected
IUGR. The Japanese authors found that lower values of FL and HL in
the first 20wg, are showing increased risk of structural malformation
(especially cardiovascular and genetical anomalies) more than
declined growth or slower fetus growth.19
Calculate the HC/AC ratio, in our research has shown that there
is increased HC/AC ratio in the fetuses of hypertensive pregnancy,
especially those with severe form of PE. Empirical difference is
evident after 26 wg, although statistical no significant difference
(p>0.05). This increased HC/AC ratio speaks in favor of asymmetric
IUGR.
Our results are similar as the one from the available literature; in
PE, most often is developed asymmetrical type of IUGR which mostly
is developed in the third quarter of the pregnancy. In conditions of
UPC it comes to redistribution of the circulation, where the brain
tissue and the top body parts get enough amount of blood. In these
conditions the most affected is the bottom part of the body (AC and
FL).20,21
During the research we followed the maturation of placenta. The
results are shown Table 5. From these results we can be concluded that
the PE, present premature aging placenta, which is more pronounced
for severe forms of PE. The difference was statistically significant
(p<0.05). Using the US method, we concluded that the PE is disorder
that is associated IUGR, preterm aging of placenta and reduced AFI,
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i.e. olighoamnion. Statistically significant difference was noted even
at 26wg, which is held by the end of pregnancy on the level of p<0.05.

Conclusion
Results of our study suggested that inadequate fetal growth
measured with US is associated with an increased risk of PE. With
US scan the changes in the fetus development can be detected, also
fast placenta aging, even before increased artery blood pressure
above normal values, which makes US diagnostically the best option
antenatal detection of restricted fetal development and growth.22
Our results support the hypothesis that PE is a heterogeneous
disorder and that it may appear in at least two forms17: restricted fetal
growth PE and normal fetal growth PE. Patients with restricted fetal
growth PE often deliver prior to term. Preeclamptic pregnant with
normal fetal growth often deliver at term.
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