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Abstract

Aim. This study was designed to determine the relationship between pregnancy-associated protein A (PAPP-A),
placenta localization and fetal birth weight (FBW). Materials and methods. First trimester PAPP-A levels, second
trimester placental localization and birth weights of 1145 infants were obtained through a retrospective review of the
patient follow up charts in Koru Hospital. Serum PAPP-A levels were recorded as the multiple of median (MoM) values,
the FBW values of infants were recorded in grams, and the placental localization was recorded under seven different
pre-defined categories: 1. placenta anterior; 2. placenta posterior; 3. placenta fundal; 4. placenta fundal-anterior;
5. placenta fundal-posterior; 6. placenta lateral-right; 7. placenta lateral-left. The data were analyzed using the
Statistical Package for Social Sciences (SPSS) program (SPSS Inc., Chicago, IL, USA). Results. There was no
significant difference between the FBW and PAPP-A levels. The comparison of seven placental localizations shows that
the anterior and posterior localizations have an impact on FBW of the infants. Conclusion. The FBW was highest in the
cases where the placenta was located in the corpus uteri. We believe this finding is consistent with the fact that the
corpus uteri receives the largest blood supply.
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Pe3rome

Lleny nccnepnoBanns: BbISICHUTL B3aUMOCBSA3b MEXY ACCOLMUPOBAHHBIM C 0EPEeMEHHOCTbIO npoTeuHom A (PAPP-A),
JI0Kanm3auymnent naaLeHTbl v Becom raoga npu poxaeHny. Marepnansi u metogbl. 3HaveHns PAPP-A B | TpumecTpe,
JI0Kanm3aumio naaLeHTs! Bo Il pumectpe v Bec 1145 MnageHyeB npu PoXaeHny 0npegensny nocpesCcTBoM PEeTPOCeK-
TUBHOI0 aHann3a KapT HabJIl0feHns nayneHTok B rocrimtane Kopy (AHkapa). YposeHb PAPP-A B CbIBOPOTKE paccyuTbi-
Ba/N KaK KpaTHoe MeAuaHbl (KO3Qh®ULUMEHT, M0Ka3bIBAIOLLMI CTENEHb OTKIOHEHUS 3HAYEHNS MOKA3ATE/S OT CPELHEr0
3Ha4YeHNs1), BEC N104a U3MEPS/IN B rPAMMaXx, a JI0Kanu3aunk naaLeHTbl 0npeaeasm no 7 rpagaynsam: 1. naaueHta no
repeHesi CTeHKe Matku, 2. MiaLeHTa o 3ajHed CTeHkKe, 3. nnaLeHTa B JHe Matku, 4. nnayeHTa B HUKXHEM NepesHem
10JIOXEHWN, 5. N71ALEHTA B HUXHEM 344HEM M0J1I0XKeHUW, 6. NNaLeHTa B 1paBom 60KOBOM MOJIOXEHNN; 7. M1ALEHTA B
JI6BOM BOKOBOM [10/10XKEHUN. [JaHHbIE OblIN IPOAHASIN3NPOBAHbI C UCTOTb30BAHNEM NPOrpamMmsl Statistical Package for
Social Sciences (SPSS Inc., Yukaro, Vnnuxoiic, CLUA). PesynbTatsl. [JOCTOBEPHbIX PA3/INnil MEXTY 3HAYEHNAMM
PAPP-A 1 Becom noga npu POXAEHNN BbISBAEHO He 0bi10. CPABHEHNE 7 NOKanu3aumii naayeHTbl okasano, Y7o nepe-
[AHAS W 3a[HAS NI0KANN3aUns 0Ka3blBAKOT BINAHNE HA BEC MIAJEHLEB MPU POXAEHUN. 3aKITHOYEHHE. YCTAHOBIIEHO, YTO
BEC 1171041 NPY POXKLEHUN ABJIAETCS HaNb0J1ee BbICOKUM, KOrJa MiaLeHTa pacrosioxeHa B Tesie Matkn. HecmoTtps Ha To,
YTO 00bSACHEHNE 3TOr0 HAOMIKOLEHNS HE BXOAW/I0 B 3a[a4M HALLIEr0 UCC/IEA0BAHNSA, Mbl [10/1araeM, YT0 JaHHbIA Pe3ynbTar
0TPAXAET 00USIbHOE KPOBOCHAOXEHNE Tea MaTKu.

KnroueBbie ¢noBa: Bec r17104a rpu poXXKAeHnu, 10Kaam3aums naaLeHTbl, acCOLNUPOBAHHbIN ¢ 66PEMEHHOCTBI NPOTENH A

Cratba noctynuna: 27.08.2018; B popa6otaniom Bupae: 23.11.2018; npundaTa k nevaru: 25.12.2018.

KoHchnukT uHTepecos

AKYHIEPCTBO « THTHEKOAOT' A « PETITPOAYKIIM A

ABTOpbI 3aBNIAKOT 00 OTCYTCTBUM HEOOXOANMOCTN PACKPbITUSA (DUHAHCOBOW MOALEPXKM UM KOHGONMKTA UHTEPECOB B OTHOLLE-
HUW JaHHON Ny6nuKauum.
Bce aBTOpbI cAenany SKBMBANEHTHbIV BKNa B NOArOTOBKY Ny6MKaLmu.

Ins uyutuposanus: NMonep A.E., Atacesep M., ®uaaH V., ApTiopk E., Kuncn M.®., boayp C. B3aumoces3b Mex [y COAepXaHnem
acCoLMMPOBAHHOrO ¢ 6epEMEHHOCTBIO MPOTEMHA A, NoKanu3aLyuei nialueHTbl 1 BECOM NNoAa Npu POXAEHWN. AKYLLEePCTBO, TMHE-
konorus u penpodykuns. 2018;12(4):15-20 (in Engl.). DOI: 10.17749/2313-7347.2018.12.4.015-020.

Introduction / BBeaenue

Pregnancy-associated plasma protein A (PAPP-A)
and placental localization have been shown to accompany
many physiological and pathophysiological processes
and play a critical role in fetal growth and development
[1]. PAPP-A is one of the unique pregnancy proteins
produced by the decidua and placenta; it is secreted into
the maternal bloodstream and speeds up the fetal

development by degrading the insulin like growth factor
binding protein-4 through protease activity and by
increasing local insulin like growth factor levels, which
plays an important role in the fetal development by
controlling glucose and amino acid uptake in trophoblast
cells [2-5].

The placenta is a temporary structure that provides
basic interactions between the mother and the fetus.
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Implantation of the placenta occurs mainly on either
anterior or posterior walls of the corpus uteri, where
blood levels are known to be highest. According to the
trophotropism  theory, regardless of blastocyst
implantation site in the uterine cavity on the tenth day of
fertilization, the final localization of the placenta can be
accurately determined at the end of the second trimester
due to the development of the lower uterine segment [6].
Placenta, placental localization and its interactions with
surrounding structures are all determined and evaluated
meticulously  during  antenatal  ultrasonographic
examinations. Since the blood supply throughout the
uterus is site specific, the placenta localization might play
a crucial role in fetal development by influencing fetal
physiology and pathophysiology [7, 8].

Although very low levels of PAPP-A and abnormal
placental localizations have been linked to various risks
for pregnancy and fetal development, no specific study
ever examined the impact of these factors on fetal birth
weight (FBW). In this regard, the present study was
designed to evaluate the possible effects and relations
between serum PAPP-A levels, placental localization and
FBW in nulliparous risk-free pregnant women.

Materials and methods /
MarepHaabl 1 METOABI

The pregnancy follow up charts of nulliparous women,
who gave term birth in Sincan Koru Hospital and Ankara
Koru Hospital between November, 2012 and December,
2015 were retrospectively evaluated. Only low risk
singleton pregnancies of women between 25 and 35 years
of age with no identified maternal problems, such as
hypertension, diabetes/gestational diabetes, smoking or
alcohol consumption were selected for the study.
Pregnancies with intrauterine growth restriction,
congenital chromosome anomalies, amniotic fluid

Sagittal Plane /
CaruttanbHas NpoeKuus

Coronal Plane /
®poHTanbHas Npoekuus

Image 1. Schematization of placental localizations:

1 — placenta anterior; 2 — placenta posterior; 3 — placenta
fundal; 4 — placenta fundal-anterior; 5 — placenta fundal-
posterior; 6 — placenta lateral-right; 7 — placenta lateral-left.

Pucynok 1. Cxema nokanu3anuii IianeHTsl: 1. IanenTa
Ha MepeAHell CTeHKe MaTKY; 2. TUIAlleHTa Ha 3aJHel CTEHKE;
3. maneHTa B JHE MaTKH; 4. MIAIEHTa B HIJKHEM NIepeTHEM
TIOJIOXKEHNH; 5. TIITAIEHTa B HIJKHEM 3aHEM MOJIOKEHUH;

6. TTaIleHTa B IPaBOM OOKOBOM TTOJIOXKEHUH; 7. TUTAIICHTa

B JIEBOM OOKOBOM TTOJIOKEHHN.

pathologies such as oligo-polyhydramnios, and placental
insertion anomalies such as placenta accrete, placenta
previa and births with less than a 2500 gram birth weight
were excluded from the study.

PAPP-A levels in maternal serum were measured using
chemiluminescent Siemens kits and an Immulite 2000 XPi
analyzer. These measurements were converted to the
multiple of median (MoM) data using the PRISCA
software. Ultrasonographic examinations were carried
out by using a 5 MHz sector ultrasound probes (Voluson
730 pro/expert, General Electric Medical System). Second
trimester records were evaluated and placental
localizations were classified under one of the seven pre-
defined localizations (Image 1) at the uterus as anterior
wall, posterior wall, lateral (right or left), and fundus uteri
(fundal anterior or fundal posterior). The PAPP-A values
were categorized under four different quantile ranges:
(0-1 MoM, 1.1-2 MoM, 2.1-3 MoM and > 3 MoM).

The collected data were analyzed using the Statistical
Package for Social Sciences (SPSS) program (SPSS INC.,
Chicago, IL, USA). Data distribution was evaluated using
the Kolmogorov—Smirnov test. The significance of the
differences between PAPP-A levels and FBW was
determined through two-group comparisons. The
Kruskal-Wallis test was used in the cases where the data
did not follow normal distributions and were, therefore,
divided into more than two sub-groups. For two-group
comparisons, the Mann-Whitney U test with the Bonferroni
correction was used. P values below 0.05 were accepted
as significant.

Results / Pe3yapTaTsl

The mean age of the 1145 pregnant women under
study was 28.9 + 4.3 years, the mean PAPP-A level was
2.66 +1.3 MoM and the mean fetal weight at the time of
birth was 3303.6 + 395.6 grams. The sex ratio among
the newborns was 54 % male (n = 618) and 46 % female
(n=527). The anterior and posterior uterine wall located
placentas were diagnosed in 224 (19.6 %) and in 315
(27.5 %) of the cases, respectively, while 246 (21.5 %)
and 360 (31.4 %) of the placentas were located on the
fundal and lateral part of the uterus (Image 1).

The means of maternal age, PAPP-A levels and FBWs
in relation to placental localization are shown in Table 1.
The distribution of maternal ages and fetal weights in
relation to four PAPP-A quantiles (0—1 MoM in Group 1,
1.1-2 MoM in Group 2, 2.1-3 MoM in Group 3 and > 3
MoM in Group 4) is shown in Table 2. No significant
difference was found between the four PAPP-A subgroups
with respect to FBW (Kruskal-Wallis, p = 0.43). However,
a significant difference was found between the placental
localization groups with respect to both PAPP-A levels
(Kruskal-Wallis, p < 0.01) and FBWs (Kruskal-Wallis,
p < 0.01). Within these groups, significant differences in
FBWSs were found between the placenta anterior, placenta
left anterior and placenta posterior groups (Table 3).
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[ ]
N
—
p= Table 1. Distribution of maternal age, PAPP-A levels and newborn weights with respect to placental localizations.
©)
= Taomuua 1. Bo3pact marepu, 3HaueHust PAPP-A 1 Bec HOBOPOXXICHHBIX MTPH PA3THYHBIX JIOKATH3AUIX TUIAICHTHL.
[ ]
® . Fundal- Fundal- .
oy Anterior / . . . Lateral-right / | Lateral-left /
S Posterior / Fundal / anterior / posterior /
< FI’_Iaara:::;:riI/ "gg:ﬁ::" 3apnss cTenka | [lHo matku | HukHss nepe- | HUKHSA 3apHsas Boxo:::ﬂ:gaaaﬁ B""t‘:ﬂ:;‘:n"
P P (n=315) (n=171) OHASA CTEHKA CTEeHKa
= (n=224) (n=31) (n= 44) (n=214) (n =146)
S Maternal age /
E Bospact 30,0+0,75 34,35+ 2,64 22617 21625 25,16 + 0,37 26,6 £ 0,59 28,4+0,48
marepu
2 PAPP-A 2,87 +1,29 2,21+1,39 2,77 +1,26 2,88+13 2,71+12 2,84 +1,22 2,84+1,23
@)
& \')'V‘;‘I“é?]?r/” 3435,0 + 3327,9 + 3186 + 3053,5 + 34188 + 32852 + 3232,67 +
E Bec MnageHua 403,2 3779 426 158,5 388,18 382,9 361,46
£y | Note: PAPP-A - pregnancy-associated plasma protein A.
U.: IIpumeuanue: PAPP-A - accoyuuposannbiii ¢ bepemeHHOCHbI0 npomeur A.
E Table 2. Distribution of maternal age and newborn weights with respect to PAPP-A levels.
2 Taomuua 2. CoOOTHOLIEHUS MEXy BO3PACTOM MaTepu, BECOM HOBOPOXKAECHHOIO U 3HaueHusiMu PAPP-A.
a PAPP-A
82 Parameters / llapameTpo! 0-1 MoM 1,1-2 MoM 2,1-3 MoM >3 MoM
T (n=67) (n=241) (n = 444) (n=392)
E Maternal age / Bo3pact matepu 36,7+4,0 28,7+4,43 28,6+3,8 28,1+34
° Newborn weight / Bec mnageHua 3364,0 + 350,2 3296,0 + 410,6 3306 + 400 3295,4 + 3891
8 Note: PAPP-A - pregnancy-associated plasma protein A.
= IIpumeuanue: PAPP-A - accoyuuposarnbiii ¢ 6epemeHHoCMb0 npomeut A niasmol.
®)
A
= Table 3. Groups of comparison where significant differences by the Mann—Whitney U—test with the Bonferroni correction were found.
E Tadmuua 3. [pynnel cpaBHEHUS, MEXy KOTOPBIMH BBISIBICHBI CTATUCTHUECKU JOCTOBEpHBIE pa3nnuus no U—-recty MaHHa—YUTHU
) ¢ nompaBkoil bondepponn.
w4
< Compared groups / [pynnbl cpaBHEHUs p (0,00238)
Anterior placenta vs. fundal placenta / MnaueHTa Ha nepefHen CTEHKe VS. NaleHTa B AHe MaTKu < 0,001
Anterior placenta vs. lateral-right placenta / MnaweHTa Ha nepeaHeli CTEHKe VS. NiaLeHTa B npaBoM 60KOBOM MOMOXEHUM < 0,001
Anterior placenta vs. lateral-left placenta / MnaueHTa no nepefHei CTeHKe VS. naleHTa B 1eBOM 60KOBOM MOSI0XKEHNUM < 0,001
Posterior placenta vs. lateral-left placenta / lnaweHTa Ha 3afiHeli CTEHKe VS. NnawleHTa B 1eBOM 60KOBOM MONOXEHIUM < 0,001
Posterior placenta vs. lateral-right placenta / MnaueHTa Ha 3aHeil CTEHKe VS. NiaLleHTa B paBomM 60KOBOM NOM0XEHNI < 0,001
Posterior placenta vs. fundal anterior placenta / nawueHTa Ha 3afiHeii CTEHKe VS. NaLeHTa B HUXKHEM NepeaHeM NoSIOKeHUN 0,001
Posterior placenta vs. fundal placenta / lnaueHTa Ha 3afHeil CTEHKe VS. NnaueHTa B AHe MaTKu < 0,001
Fundal anterior placenta vs. lateral-right placenta / MnaweHTa B HWKHEM nepeaHeM NONOXEHUM VS. MaleHTa <0.001
B NpaBoM 60KOBOM MONOXKEHNN ’
Fundal posterior placenta vs. lateral-right placenta / [naueHTa B HUXXKHEM 3a4HEM MOMOXEHWUM VS. NnaLeHTa <0.001
B NPpaBoM 60KOBOM MOMOXKEHNN ’
Lateral-right placenta vs. lateral-left placenta / [naueHTa B npaBom 60KOBOM MOJIOXKEHWU VS. NNALEHTA <0.001
B IEBOM 6OKOBOM MONI0XEHNN ’

Discussion / O6cy:xaeHue between PAPP-A levels and fetal weight;
This study evaluates the effects of PAPP-A levels and
placenta localizations on fetal weight of newborn babies.

According to our findings, there was no correlation

was located on the anterior and posterio

however, FBW

was consistently tending to be higher when the placenta

r uterine walls.

Recently, S. Canini et al. evaluated the relationship
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between PAPP-A levels and FBW by comparing 149
control subjects and found PAPP-A levels to be significantly
lower among small for gestational age (SGA) newborns
and significantly higher among large for gestational age
(LGA) newborns [9]. As the present study was designed to
identify the effect of placentation on fetal growth, the
fetuses affected by obstetric complications were all
excluded from the study. That is why, correlations between
PAPP-A levels and SGA/LGA fetuses could not be confirmed
in our study. In another study, the first trimester PAPP-A
and beta-human chorionic gonadotrophin (B-hcG) levels
had a positive correlation with fetal growth parameters like
the femur length and the abdominal circumference;
however, no relationship between fetal weight and PAPP-A
levels were tested there [10]. Here in the current study, we
found no significant correlations between the first trimester
PAPP-A levels and the fetal weight.

From another standpoint, K. Devarajan et al. reported no
significant correlations between he placenta location and
fetal weight by categorizing the placental locations under
three different sites [11]. They found that the fetal weight
was not significantly higher for placenta anterior, placenta
posterior or placenta fundal anterior localizations. Based
on our data, we believe that having only three categories
may be masking some less obvious relationship between
the placenta localization and the fetal growth rate. In our
study, we had 7 placental localization subgroups, which
helped identify the significant effect of localization on fetal
weight. Probably, this specific subdivision reflected the
differences in placental blood supply in these specific
locations. On the other hand, identifying the placental
localizations under similar terms like placenta anterior,
posterior and fundal, shouldn’t be considered as the same
entities when the issue evaluated under three or seven
different placental localizations. However, these results
would be different if the placental localizations were
grouped more specifically, as in the current study.
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Ceepenus 06 asTopax:

Monep AckuH 3BpeH — Bpad, OTAeNIeHEe TMHEKONOrK 1 akyLlepcTBa, focnutanb JTIokMaH.

Aracesep Menaxat — [0LEHT MeAULMHCKOr0O (hakynbTeTa, OTAeNeHUe aKyLIepCcTBa U MMHEKONOrunm MMpecyHCKOro YHUBEpCUTETa.
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ApTiopK 3pxaH — Bpad, focnuTanb rMHEKONOMAN 1 akyLLepCTBa.

Kunuu Mexmet depau — Bpay, MeaNLUMHCKUIA dhakynbTeT MtofibXaHe, 0TAeNeHNe akyLlepcTBa u r’mHeKooruy YHusepcuteta MeanLmnH-
CKMX HayK.

bopyp CepkaH — Bpay, [JOLEHT MeAMLNHCKOro (hakynbTeTa MoNibXaHe, OTAGNEHNE aKyLLEepPCTBA U TMHEKONOrMM YHUBEPCUTETA Mean-
UMHCKMX Hayk. Agpec: 06010, KeunopeH-AHkapa, Typums. E-mail: drserkanbodur@gmail.com. ORCID: https://orcid.org/0000-0003-
4461-9174. Scopus Author ID: 16743475900.
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