DOI: https://doi.org/10.2298/SARH221104123K

UDC: 616.29-073/-074

ORIGINAL ARTICLE / OPUTUHAJTHN PA]

Biochemical and ultrasonographic markers in fetal
surveillance

Dusica Kocijanci¢-Belovi¢, Jelena Dotli¢, Slavica AkSam

University Clinical Center of Serbia, Clinic of Obstetrics and Gynecology, Belgrade, Serbia;
University of Belgrade, Faculty of Medicine, Belgrade, Serbia

SUMMARY

Introduction/Objective Fetal growth restriction (FGR) is associated with increased fetal and neona-
tal mortality and morbidity. The study objective was to investigate the correlation of maternal blood
biochemical markers routinely determined in the first and second trimester screening and ultrasound
fetal surveillance parameters in the prediction of fetal growth and condition in singleton pregnancies.
Methods In the first trimester we measured serum levels of beta subunit of human chorionic gonadotro-
pin (BHCG) and pregnancy-associated plasma protein A (PAPP-A). In the second trimester we measured
values of chorionic gonadotropin (HCG), alpha fetoprotein (AFP), unconjugated estriol (E3) and inhibin
A, also examined ultrasonographic biometric fetal parameters, amniotic fluid index (AFl) and Doppler
resistance indexes. FGR was defined as ultrasonographically determined fetal weight and growth pa-
rameters below the 10th percentile for the gestational age. Obtained biochemical and ultrasonographic
parameters were correlated.

Results Study included 104 singleton pregnancies. BHCG in the first trimester correlated negatively
with fetal growth in the second and third trimester, and the second trimester AFI. Increased PAPP-A
correlated positively with elevated resistance index in medial cerebral artery, lower biophysical profile
scores, and intermediate type of non-stress test. Lower values of E3 were associated with FGR. Elevated
serum AFP levels were linked to oligoamnion in the third trimester. There was no correlation of inhibin
A levels with fetal condition.

Conclusion First and second trimester biochemical markers of pregnancy (BHCG, PAPP-A, HCG, AFP and
E3) in combination with ultrasonographic biophysical parameters of fetus have predictive value for fetal

growth and development.
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INTRODUCTION

Fetal growth restriction (FGR) is a progressive
deviation from the growth curve below 10th
percentile for the particular gestational week.
The incidence of this disorder is 4-8%, in gen-
eral population of pregnant women. It is con-
sidered pathological when followed by oligo-
hydramnios - reducing the amount of amniotic
fluid [the amniotic fluid index (AFI) below the
value of 50 mm] and pathology of fetal Doppler
findings [1]. FGR is associated with increased
fetal and neonatal mortality and morbidity gen-
erally, while the greatest risk of poor perinatal
outcome in fetuses with growth restriction
is in the cases of superimposed hypertensive
disorders. Fetal hypoxemia in these pregnan-
cies is very often associated with subsequent
polycythemia, hypercapnia and neonatal aci-
dosis, lower levels of fetal glycemia, decreased
glycogen reserves, decreased concentration of
essential amino acids, increased fetal triglycer-
ide concentration due to mobilization from fat
reserves, as well as hypoinsulinemia [2].

One of the very common causes of growth
restriction is the placental factor because pla-
cental structure and function affect the trans-
port and exchange of gases and nutrients, as

well as the products of metabolism at the level
of uteroplacental circulation [3]. Ultrasound
fetal measurements and other markers pres-
ent the most common diagnostic method for
prediction and diagnosing of FGR. Another
proposed way of predicting fetal growth is pla-
cental assessment in terms of its volume and
structure. In case of an incomplete trophoblas-
tic invasion of the spiral arteries, the change
from high to low resistance flow in maternal
compartments does not happen which can
cause preeclampsia and FGR. Therefore, the
Doppler ultrasound examination is an addi-
tional useful non-invasive method for the as-
sessment of the interaction between fetal and
maternal hemodynamic compartment [4, 5].
Morphological changes in trophoblasts and
placenta also affect changes in levels of synthe-
sis and secretion of different biochemical pla-
cental markers, that are also part of screening
in pregnancy [6, 7]. Screening of the first and
second trimester of pregnancy is successfully
applied in everyday clinical practice for early
prediction and detection of fetal chromoso-
mopathies. Furthermore, recent investigations
proposed biochemical maternal screening as
useful in prediction the risk of adverse fetal
and maternal outcome. Some data imply that
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different biochemical markers could be useful for early
detection of different fetal complications including FGR
and preterm birth [8].

The aim of our study was to investigate the correlation
of maternal blood biochemical markers routinely deter-
mined in the first and second trimester screening and ul-
trasound fetal surveillance parameters in the prediction
of fetal growth and condition in singleton pregnancies.

METHODS

Healthy pregnant women who conceived naturally and had
regular pregnancy check-ups at the Clinic of Obstetrics
and Gynecology of the University Clinical Center of
Serbia, were prospectively recruited in the study, dur-
ing a three-months period (in 2018). All investigated
women signed informed consent for the study, accord-
ing to the Declaration of Helsinki. The study confirms to
the legal standards and was approved by the Clinic Ethic
Committee.

During the first pregnancy examination for every preg-
nant woman, we took detailed general medical, socio-epi-
demiological, and obstetric history (age, cigarette smoking,
method of conception, hereditary and chronic illnesses,
parity, gestational complications and outcomes of previous
pregnancies such as hypertension, diabetes and pregnancy
loss, gestational weeks of deliveries, Apgar score of previ-
ously born children). All pregnancies were dated by last
menstrual period and fetal crown-rump length measured
by the ultrasound. We also measured nuchal translucency
according to Fetal medicine Foundation and Double test
screening method.

Investigated women were regularly checked-up at least
once per trimester throughout the pregnancy at our Clinic.
They underwent regular screening for chromosomal ab-
normalities of the first and second trimester. All adverse
pregnancy outcomes (miscarriage before 20th gestational
week) were noted and those women were excluded from
the study. Moreover, exclusion criteria for this study also
included confirmed fetal genetic disorders and malforma-
tions, as well as severe chronic diseases of the mother that
could influence pregnancy course and outcome: chronic
hypertension, systemic lupus erythematosus, chronic kidney
diseases, type 1 diabetes mellitus, disorders of thyroid gland.

On every examination we measured height and weight
of pregnant women, and calculated their Body Mass Index
(BMI), made clinical examination, took a detailed labora-
tory analysis. Moreover, in the first trimester at the time
for mandatory Double test screening (11-14 gestational
weeks) we determined levels of beta subunit of human
chorionic gonadotropin (BHCG) and pregnancy-associated
plasma protein A (PAPP-A). In the second trimester at the
time of Triple test screening (16-19 gestational weeks), val-
ues of chorionic gonadotropin, (HCG), alpha fetoprotein
(AFP) and unconjugated estriol (E3) were measured. In
the case of indication for more detailed screening test we
also performed Quadriple (Q) test, and measured values
of inhibin A.

‘ DOI: https://doi.org/10.2298/SARH221104123K

Kocijanci¢-Belovi¢ D. et al.

For the purpose of biochemical analyses, we used 10
milliliters of maternal blood, and it was drawn by veni-
puncture into nonheparinized tubes, for centrifuge process
lasting 15 minutes. For results interpretation we used a
reference software program SsdwLab 5 and a BRAHMS
KRYPTOR analyzer, applying fluorocytometric immuno-
assay method. The measured serum concentrations (IU/L)
of biochemical markers were converted into multiples of
median (MoM) and adjusted for appropriate gestational
week. We registered different categories of values from ex-
tremely low values below 0.5 MoMs and extremely high
values above 2 MoMs. A value of 1 MoM represents the
middle of the distribution. It is suggested that PAPP-A,
BHCG and E3 should not be below 0.5 MoM while AFP
should not be over 2 MoM to avoid adverse perinatal out-
comes [9].

Fetal condition monitoring included antenatal ultra-
sound examinations in the period of combined screening
of the first and biochemical screening in the second tri-
mester, then control examinations every 4 to 6 weeks (at
least once in each trimester). All gestational complications
(gestational diabetes, hypertension, bleeding, contractions,
premature membrane rupture, etc.) were regularly noted.
In case of gestational complications, surveillance param-
eters were assessed according to the protocols for monitor-
ing of high-risk pregnancies [10, 11].

In the first trimester ultrasound biometrics implied the
crown rump length for the precise pregnancy dating, also
measured nuchal translucency, while in later pregnancy
we performed complete fetal biometry to see if there are
the sings of growth restriction. We monitored the fetal
biophysical profile (BFP) from the 28th week of gestation.
Each ultrasound parameter was evaluated with grade from
0 to 2 - respiratory movements of the fetus, fetal move-
ments with registration of flexion and extension, fetal tone,
amount of amniotic fluid (by measuring AFI) or the largest
pocket of amniotic fluid (below 2 and over 2).

The pathological finding of fetal BFP was set according
to current standards 6 and below, while values of 8 were
considered as good fetal condition [12]. Interpretation of
the cardiotographic monitoring [non-stress test — (NST)]
was performed according to the International Federation
of Gynecology and Obstetrics criteria and divided into
normal, intermediate and pathological record [13]. Normal
NST means that the baseline is form 110-150 beats per
minute, reactivity with adequate accelerations (at least
two) for 30 minutes of monitoring, and changes in basal
frequency with 5 up to 25 per minute. Intermediate NST
record means basal frequency from 100 to 110, or from
150 to 170 beats per minute, with saltatory (over 25 beats)
or silent (5 and under 5 beats per minute) type of oscil-
lations. Pathological record means- basal frequency is
around 150-170/min with reduced variability where the
silent type of oscillations is registered or the sinusoidal
type of variability.

Further ultrasound examination included measuring
the resistance index in the umbilical artery (RiAu) and
in middle cerebral artery (RiCm). The normal finding of
the RiAu is 0.55-0.65, and in the RiCm 0.75-0.85 [14, 15].
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Table 1. Ultrasound parameters of fetal monitoring

. Number of Percent Pearson’s x? pvalues
fetuses (%) test
< 5th percentile 1 1
5th to 10th percentile 7 6.7
Fetal growth Il trimester 10th to 50th percentile 80 76.9 161.139 0.001
50th to 90th percentile 13 12.5
> 90th percentile 0 0
< 5th percentile 1 1
5th to 10th percentile 16 154
Fetal growth Il trimester 10th to 50th percentile 69 66.3 159.400 0.001
50th to 90th percentile 13 12.5
> 90th percentile 1 1
< 5th percentile 2 1.9
_ L . 5th to 10th percentile 17 16.3
Amniotic fluid index (AFI) Il trimester - 140.782 0.001
10th to 50th percentile 76 73.1
50th to 90th percentile 6 5.8
< 5th percentile 6.7
5th to 10th percentile 25 24
Amniotic fluid index (AFI) lll trimester 10th to 50th percentile 63 60.6 133.000 0.001
50th to 90th percentile 4 3.8
> 90th percentile 1 1
. . . . pathological 22 21.2
Umbilical artery resistance index (RiAu) 31.360 0.001
normal 78 75
Middle cerebral artery resistance index | pathological 5 438
(RiCm) ’ normal ’ 95 91.3 81.000 0001
4 2 1.9
X X X 6 15 14.4
Biophysical profile (BFP) 7 ] ] 178.160 0.001
8 82 78.8
normal 81 77.9
Non-stress test (NST) intermediate 13 12.5 108.510 0.001
pathological 4 3.8

Fetal growth Il trimester-normal growth for gestational age 50th percentile, extreme values —fetal growth restriction — below the 10th percentile,
acceleration growth above the 90th percentile; amniotic fluid index — pathological below the 5 cm - oligohydramnion, above the 25 cm polihydramnion;
biophysical profile - normal 8, pathological below 8; RiAu index — normal range from 0.55 to 0.65 (approximetly 50th percentile the in the third trimester)
above the 0.65 - pathological; RiCm-normal range from 0.75 to 0.85 in the third trimester, above the 0.85 or under the 0.75 - pathological; non-stress test
- classification of non-stress test according to the International Federation of Gynecology and Obstetrics recommendations

Pathological findings in Doppler sonography were in-
creased resistance in the umbilical artery (more then 0.65
measured in the resistance index of the umbilical artery)
and reduced resistance in the medial cerebral artery (below
the 0.75, called the “brain sparing phenomenon”) [14, 15].
After the 28th gestational week the AFI was determined
to assess the sufficiency of amniotic fluid quantity. We
measured the amount of amniotic fluid in the second and
third trimesters by the classic way, by measuring all four
quadrants of amniotic fluid. We checked the values also
by measuring the deepest vertical fluid pocket. Based on
the sum of the values, we obtained AFI for that gestational
age. We compared the obtained values with the percentiles
of the amount of amniotic fluid through nomogram tables.

If AFI was below 5 cm oligohydramnios were diag-
nosed, while AFI greater than 25 indicated polyhydram-
nios (above the nighty percentile) [16].

For the purpose of this study, we considered fetal growth
as the main parameter in prenatal assessment of fetal con-
dition. Fetal growth is obtained by computer generation
of measured values of ultrasound biometry - biparietal
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diameter, head circumference, abdominal circumference
and femur length. The individual parameters measured by
ultrasound measurements together provide information on
whether the size of the fetus corresponds to the given ges-
tational age or whether there is restriction or acceleration
of fetal growth. We also used percentiles of fetal growth in
the nomogram tables.

FGR was defined as ultrasonographically-determined
fetal weight and growth parameters below 10th percentile
of those expected for the gestational age. Finally, upon
birth, study authors noted the birth-weight and Apgar
score of the child, as well as the gestational week (GW) of
delivery (prematurity was considered if delivery occurred
before the 37th gestational weeks).

Data were analyzed using methods of descriptive (num-
ber, percent, mean, standard deviation) and analytical
statistics and applying the SPSS Statistics for Windows,
Version 20.0 (IBM Corp., Armonk, NY, USA). The strength
of correlation of maternal blood biochemical markers
and ultrasound fetal surveillance parameters in the pre-
diction of fetal condition, was assessed using Spearman’s
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Table 2. Correlation of fetal biometry, fetoplacental circulation and oxygenation with the maternal biochemical markers of first trimester screening

DT DT
DT DT .
Parameters HCG HCG DT PAPPA category NT i
(MoM) category PAPPA MoM o M E s trimester)
of MoM values MoM
. P -0.228 -0.214 0.044 0.099 0.120
Fetal growth Il trimester
p value 0.025 0.035 0.668 0.335 0.239
X o) -0.212 -0.170 0.139 0.130 0.086
Fetal growth Il trimester
p value 0.037 0.096 0.177 0.205 0.402
L . i P -0.280 -0.249 -0.016 -0.002 0.130
Amniotic fluid index Il trimester
p value 0.006 0.014 0.880 0.985 0.202
e o . P -0.082 -0.092 0.144 0.057 0.005
Amniotic fluid index Ill trimester
p value 0.425 0.371 0.162 0.582 0.964
. . . . o) -0.156 -0.155 0.147 0.102 -0.154
Umbilical artery resistance index (RiAu)
p value 0.126 0.130 0.152 0.325 0.130
X . . . o) -0.146 -0.158 0.332 0.272 0.007
Middle cerebral artery resistance index (RiCm)
p value 0.154 0.122 0.001 0.007 0.946
. . X P -0.051 -0.027 -0.243 -0.127 -0.033
Biophysical profile (BFP)
p value 0.622 0.792 0.017 0.219 0.747
P -0.004 -0.107 -0.310 -0.224 0.178
Non-stress test
p value 0.970 0.303 0.002 0.030 0.082

DT - Double test; HCG — human chorionic gonadotropin; PAPPA — plasma protein A, NT - fetal nuchal translucency in the first trimester,

MoM - multiple of median, p - Spearman’s rho correlation coefficient

Table 3. Correlations of fetal biometry, fetoplacental circulation and oxygenation with the maternal biochemical markers of second trimester

biochemical screening

T Qr Qr Qr Qr
Parameters T&H,\CAG AFPTI\-I/-I M E3 HCG AFP E3 Inhibin A
© ° MoM MoM MoM MoM MoM
. p -0.333 -0.141 -0.164 -0.258 0.258 -0.775 -0.775
Fetal growth Il trimester
p value 0.152 0.565 0.516 0.742 0.742 0.225 0.225
X o) -0.184 -0.005 0.526 -0.632 -0.316 -0.316 -0.632
Fetal growth Il trimester
p value 0.451 0.984 0.025 0.368 0.684 0.684 0.368
L L i P 0.032 -0.278 -0.116 0.447 0.894 -0.894 -0.447
Amniotic fluid index Il trimester
p value 0.894 0.250 0.647 0.553 0.106 0.106 0.553
L . P 0.083 -0.522 0.232 -0.775 -0.775 0.258 -0.258
Amniotic fluid index Il trimester
p value 0.735 0.026 0.354 0.225 0.225 0.742 0.742
- . X o) -0.290 -0.012 0.012
Umbilical artery resistance index
p value 0.229 0.962 0.962 . . . .
i . X P -0.105 0.136 0.205 -0.894 -0.447 0.007 -0.894
Middle cerebral artery resistance index
p value 0.667 0.590 0.416 0.106 0.553 0.946 0.106
. . X P 0.017 -0.417 0.011 -0.632 -0.316 -0.316 -0.632
Biophysical profile
p value 0.944 0.085 0.965 0.368 0.684 0.684 0.368
p -0.051 0.173 0.124 0.894 0.447 0.007 0.894
Non-stress test
p value 0.835 0.492 0.624 0.106 0.553 0.946 0.106

TT - triple test; HCG — human chorionic gonadotropin; AFP - alpha fetoprotein; E3 - estriol; Q - quadriple test; MoM — multiple of medians;

p - Spearman’s rho correlation coefficient

rho correlation coefficient. In this study, Pearson’s x> was
applied in order to assess the significance of the differ-
ence in the ultrasound indicators of the fetal condition.
Statistically significant differences were considered below
0.05 (p < 0.05).

Consent was obtained from all patients for all proce-
dures as well as the study.

RESULTS

Study included 104 pregnant women with average age
of 30.54 * 4.93 years. Majority of examined fetuses had
an appropriate level of growth and development (10-90
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percentiles) assessed by ultrasound during the second and
third trimesters of pregnancy. In the second trimester of
pregnancy, amount of amniotic fluid below 10th percentile
had 18.2% of fetuses, and in the third trimester 30.7% of
fetuses (Table 1).

In the third trimester, most fetuses had a biophysical
profile value 8, 15 fetuses had BFP 6, two fetuses rated BFP
4 (Table 1). Besides the more frequent (21.2%) pathological
RiAu, other evaluated Doppler parameters were normal in
most fetuses in the third trimester of pregnancy (Table 1).

Table 2 shows the results of correlations of fetal biom-
etry, fetoplacental circulation and oxygenation with the
maternal blood biochemical markers of first trimester
screening (BHCG and PAPP-A) during the Double test.
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Values of BHCG in the I trimester correlated negatively
with fetal growth during the II and III trimesters as well as
the amount of amniotic fluid in the II trimester. In fetuses
whose mothers had elevated PHCG levels in the first tri-
mester, intrauterine FGR was more frequently registered
in the second and third trimesters. A significant correla-
tion was observed between PAPP-A values, RiCm values
and NST in our study. We registered different categories
of values from extremely low values below 0.5 MoMs and
extremely high values above 2 MoMs. When PAPP-A was
above the reference range in the first trimester, over the
2 MoMs, the RiCm was more frequently elevated, fetuses
had lower biophysical profile scores, which was often fol-
lowed by some kind of pathological findings on the NST.

Results in Table 3 show correlations of fetal biometry,
fetoplacental circulation, and oxygenation with the bio-
chemical markers of second trimester biochemical screen-
ing. Elevated E3 values in the second trimester correlated
positively with fetal growth in the second trimester of
pregnancy, i.e., lower values of unconjugated estriol cor-
related with intrauterine FGR. Elevated serum AFP levels
in the second trimester correlated with the lower values
of AFI in the third trimester of pregnancy. Regarding fetal
oxygenation and circulation parameters, no correlations
were observed with Triple and Q test screening parameters.

DISCUSSION

In this study we found the negative correlation of BHCG
values of the I trimester with fetal growth of the IT and IIT
trimesters as well as the amount of amniotic fluid in the
II trimester. In fetuses whose mothers had elevated BHCG
levels in the first trimester, intrauterine FGR was more
frequently registered in the second and third trimesters as
well as AFI below 50th percentile in the second trimester of
pregnancy. In some literature data BHCG values over 90th
percentile was linked to fetal growth disturbance [17]. In
other large studies BHCG values of I trimester below 5th
percentile was correlated with growth restriction below
10th percentile [18]. According to some data PHCG val-
ues above 4.0 MoM were associated with low birth weight
and hypertensive disorders in 22.5% of pregnant women.
BHCG values, over 10 MoM were found in 92% of cases
with adverse perinatal outcomes in terms of severe FGR
and neonatal complications, placental abruption as well
as severe hypertensive disorders [19]. Authors reported
an association of elevated second-trimester HCG values
with growth restriction, which we did not establish [20].
In our study we did not confirm the connection between
values of PAPP-A and fetal growth and AFI. Contrary, some
authors found a significant degree of association between
low PAPP-A values and the risk of intrauterine FGR in as
many as 73% of pregnancies that ended before 37 weeks of
gestation and in 46% of term pregnancy terminations [21].
According to literature data, the value of PAPP-A below
5th percentile for gestational age is significantly correlated
with premature birth and intrauterine fetal death. In studies
assessing a combination and interaction of several factors,
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including PHCG values as well as parity, age, smoking and
increased BMI it was shown that measuring values before
and after the 13th week of gestation during pregnancy
screening gives similar results in prediction of pregnan-
cy outcome [22]. On the other hand, in our study when
PAPP-A was above the referral range in the first trimester,
the RiCm was more frequently elevated, end-diastolic block
occurred, children had lower biophysical profile scores, and
the NST was more often of the intermediate type. Recent
research has mainly found that the first trimester biophysi-
cal markers such as uterine artery Doppler could be used in
combination with biochemical markers for the prediction of
perinatal outcome. On the other hand, other studies found
that faulty parameters of flow through umbilical and cere-
bral circulation between 35th and 37th weeks may imply on
FGR, preeclampsia, and fetal hypoxia, all as a consequence
inadequate placentation [23]. When biochemical markers
with changes in hemodynamics were analyzed, extremely
decreased PAPP-A values below the third percentile were
registered in pregnant women with increased systolic-
diastolic ratio in the umbilical artery, end-diastolic block
and diastolic flow reversal [24]. In previous investigations
low values of PAPP-A around 0.45 MoM are reported in
correlation with FGR, and usually in such cases elevated
AFP is registered in the second trimester, which is usually
explained by the presence of a placenta of smaller dimen-
sions and its morphological damage [25]. Adequate secre-
tion of all placental markers is affected by the invasion and
structure of trophoblast while compromising trophoblast
circulation causes the change in the concentration of these
markers. For these reasons, in the case of placental hypo
perfusion, PAPPA levels are reduced, resulting in intrauter-
ine FGR [25].

In our study elevated E3 values in the second trimes-
ter correlated positively with fetal growth in the second
trimester of pregnancy;, i.e., lower values of unconjugated
estriol were linked to growth restriction. According to data
from the literature, E3 values are reduced in both intra-
uterine FGR and in pregnancies with reduced amniotic
fluid [26].

Furthermore, our results show that elevated serum AFP
levels in the second trimester are associated with oligohy-
dramnios in the third trimester of pregnancy. The data of
our study regarding the second trimester markers partially
agree with the results of research by other authors, which
is that AFP values over 2 MoM were correlated with oli-
gohydramnios, for which we found an association in the
third trimester of pregnancy, as well as the correlation of
lower values of unconjugated estriol with fetal growth. In
a large study of over 60,000 singleton pregnancies, where
the Triple test was routinely performed, elevated AFP val-
ues above 2.5 MoM were found to be closely associated
with gestational hypertension, miscarriage, preterm birth,
intrauterine growth restriction, oligohydramnios and pla-
cental abruption [27]. Low AFP values below 0.25 MoM
have been associated in the literature with more frequent
intrauterine fetal death [28].

Regarding fetal oxygenation and circulation param-
eters, no correlations were observed with Triple and Q test
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screening parameters in this study. Studies by other authors
generally report lower first-trimester marker values in fe-
tuses with FGR. In our study, in the overall sample, elevated
marker values correlated with growth restriction, which we
can conclude that fetuses with FGR also had normal marker
values, i.e. and fetuses with elevated markers may have an
orderly fetal growth trend by weeks of gestation. Data from
a large meta-analysis that included 91 studies showed that
placental function markers are isolated and insufficient to
anticipate fetal and neonatal birth conditions, and that a
combined antepartum approach assessing separately or
jointly a number of biochemical markers should be included
to get a better prediction of pregnancy outcome [29, 30].

CONCLUSION

Maternal blood biochemical markers routinely deter-
mined in the first and second trimester screening (BHCG,
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Buoxemujcku U yntpacoHorpadcku mapkepu y Hagsopy detyca

Hywnua KoumjaHunh-benosuh, Jenena Jotnuh, Cnasuua Akiuam
YHVBep3UTeTCKM KNMHNYKKM LeHTap Cpbuje, KnnHnka 3a ruHekonorujy v akyiwepctso, beorpag, Cpbuja;

YHuBep3uTeT y beorpagy, MeauuuHckm dakyntet, beorpag, Cpbuja

CAMETAK

YBopa/Llum 3acToj y pacTy niofa je nosesaH ca nosehaHum
beTanHUM 1 HEOHaTaTHMM MOPTANINTETOM 1 MOPOVANTETOM.
Linrb cTynuje je 6vo pa ce ncnuta Kopenauuja 61MoxemMujckimx
MapKepa 13 KpBY MajKe Koju ce PyTUHCKN KOPUCTE Y CKPUHUHFY
NPBOT U fpyror TpUuMecTpa TpyAHohe 1 ynTpacoHorpadCckmx
napameTapa deTanHor Hag3opa y npeavKuujy GpeTanHor pacta
U CTakba Yy jefHonnogHUM TpyaHohama.

MeToge Y npBoM TPMECTPY MEPUIIN CMO CEPYMCKeE HIBOE 6eTa
cybjeanHuLe XyMaHOT XOpPYOHCKOT roHagoTponuHa (BHCG) n
npoTerHa nnasme nose3aHor ca TpyaHohom (PAPP-A). Y npy-
rom Tpumectpy Mepunun cmo HCG, anda peto-npotenH (AFP),
HeKOHjyroBaHu ectpuon (E3) 1 nHxmubvH A v npoueHunu yn-
TpacoHorpadcke buometpmjcke GeTanHe napamerpe, HLEKC
AMHMOHCKe TeYHOCTM 1 Jonnep NHAEKCe pe3ncTeHumje. 3acToj
Yy pacTty nnopa je AeprHMCaH Kao pecTprKLumja pacta detyca
UCMOA feceTor nepLeHTUna 3a JaTy rectaunjcky fob. obu-
jeHV 6MOXEMMjCKI 1 YNTPacOHOTPadCKM MapameTpy Cy 3aTUM
KopenucaHu.
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Pesyntatu Cryauja je obyxsatvina 104 TpynHuLEe ca jefHOMIOA-
Hom TpyaHohom. BpeaHocTtn BHCG y NnpBOM TPUMECTPY Cy UMa-
ne HeraTMBHY KopenaLmjy ca pacTom GpeTyca TOKOM ApYror v
Tpeher TPMMeCTPa, Kao 1 ca MHAEKCOM aMHVOHCKE TeYHOCTH
y Apyrom Tpumectpy. lMosehaHa BpeaHocT PAPP-A No3nTUBHO
je Kopenvpana ca NOBULLIEHNM NHAEKCOM pe3ncTeHLje y Me-
AVjanHoj LepebpanHoj apTepuju, HUXUM pesyntatuma 6uodu-
314Kor Npoduna 1 HOH-CTPeC TECTOM HTEPMeAVjapHOT TUNa.
Hwuxe BpegHocTu E3 6une cy noBesaHe ca pecTprKLmjom pacta
deTtyca. MosuweHn HUBoW AFPy cepymy 61nu Cy noBesaHu ca
0NroaMH1oOHOM y Tpehem TpumecTpy TpyaHohe. Huje nocto-
jana kopenauwja MHXM6VHA A ca GpeTaiHM CTakbeM.
3aKrpyyak brioxemmnjckn MapKkepu NpBor 1 Apyror TpUMecTpa
TpyaHohe (BHCG, PAPP-A, HCG, AFP v E3) y koMbUHaLmju ca yn-
TpacoHorpadckm 61uodr3MyKMM napameTprma Gpetyca uMajy
npeauKTUBHY BPEAHOCT 3a MPOLIeHy pacTa 1 pa3Boja deTyca.

KmbyuHe peun: TpyaHoha; 61oxemMujcku MapKepy; ynTpasByk;
VIHTpayTepyCHM 3aCToj pacTa
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