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Abstract- Placenta plays a vital role in normal fetal development and failure of placenta to gain weight
and insufficiency of its function can result in fetal disorders. We performed this study to determine
placental weight and factors associated with low weight placentas. In a longitudinal cross-sectional
study, women with single pregnancy, and gestational age between 37-42 weeks were studied. The
subjects were categorized in high (> 750 g), normal (330-750 g), and low placental weights (< 330 g).
The placental weight, birth weight, maternal age, gestational age, parity, pre-eclampsia, history of
maternal diabetes, delivery approaches, infants’ gender; and Apgar score in 5" minutes after delivery
were examined. One thousand-eighty eight pregnant women were included in the study. The mean and
standard deviation for maternal ages and gestational ages at deliveries were 25.35 = 5.6 and 247.51 +
9.56 days, respectively. The mean and standard deviation of neonates’ weights at birth and placental
weights were 3214.28 + 529 and 529.72 + 113 g, respectively. The prevalences of low and high
placental weights were 2% and 2.8%, respectively. There were statistically significant relationships
between placental weight and birth weight, fetal distress, Apgar score, maternal diabetes, pre-eclampsia
and approaches of deliveries (o = 0.05). Our findings indicate that placental weight can be associated
with important variables influencing some maternal and neonatal outcomes and placental weight lower
than 330 g can be a warning sign. Careful attention to placenta growth during pregnancy, for example
by ultrasonography, can guide physicians to assess neonatal health.
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INTRODUCTION

Placenta is the most important organ for maintaining
and continuing healthy pregnancy. It transfers and
exchanges oxygen and nutrition needed for fetus.
The examination of placenta would demonstrate
important information about whatever has happened
on fetus. As fetus grows, many changes happen in
placental shape and function that reflects changes in
needs of fetus in different growth stages. To achieve
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this, metabolic, immunologic and endocrine changes
should happen in placental trophoblast.

Placental weight reflects placental development
and functions and is correlated with maternal age,
gestational age, history of maternal diabetes,
preeclampsia, birth weight, parity, route of delivery,
infants’ gender and Apgar score and fetal distress.
Other factors influencing placental weight include
parity, maternal height and weight, and serum
ferritin concentration (but not serum haemoglobin
concentration) (1).

Increase in placental size is significantly
associated with maternal weight, and it is an
independent predictor of birth weight. Large
placental size and low birth weight have been
implicated as factors predicting high blood pressure
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in adulthood (1). It has been shown that maternal or
fetal diseases (gestational diabetes, severe anemia,
hypertension, hydrops fetalis) influence fetal and
placental weight (2-5). Barker et al. showed the
higher blood pressures have occurred in later life for
men and women who had been small babies with
large placentas (6). It has been shown that placental
weight has a significant role in fetal growth in terms
of weight, body length, and cord length but it has no
significant role in the presence of meconium-stained
fluid (7). While some other studies have shown less
correlation between mentioned factors and placental
weights, Little et al. showed that absolute measures
of infant size and placental weight had mutual
positive correlation (8).

We evaluate the prevalence of low placental
weight; and determine the impact of placental weight
on infants’ characteristics. The results of this study
would have an important implication for infants care,
and decision-making for obstetrics.

MATERIALS AND METHODS

In a longitudinal cross-sectional study, from October
2000 to March 2000, in Al-Zahra Teaching Hospital,
Rasht, Iran, we examined all pregnant women
referred to our maternity center. Ethics committee of
our institution approved the study protocol. We
obtained informed consent from all participants.
Inclusion criteria were as follows: women with
singleton pregnancy, and known gestational age > 37
weeks. Exclusion criteria were as follows: women
with unknown gestational age, intrauterine growth
retardation (IUGR), and multiple pregnancies. In a
pilot study after placentas expulsion, every placenta
was dried, then its membrane was cut and the

placental weight measured. In addition, infants were
weighted in neonatal care unit. We found mean and
standard deviation (mean + 2 SD) as normal values
537 + 105 g (328-744 g). Accordingly, the women
were categorized as high placental weight (> 750 g),
normal placental weight (330-750 g) and low
placental weight (<330 g) groups.

We used Statistical Package for Social Sciences
(SPSS) for windows, version 9 for statistical
analysis. Results presented in appropriate tables, and
analyzes done with chi square statistical tests.

RESULTS

One thousand-eighty eight pregnant women were
included in this study. Findings are represented in
Tables 1, 2, and 3.

There were no significant difference between
placenta weight and neonates genders; as well as
between placenta weight and gestational ages (P =
0.34). Also, there was no significant difference
between placenta weight and presence of major
anomalies.

There were more low-weight placentas in under
19 years and more high-weight placentas in 30-34
years age groups. There were more low-weight
placentas in preeclamptic mothers (8.1% vs. 1.6%)
and more (20% vs. 2.6%) high-weight placentas in
diabetic mothers. More (17.4% vs. 0.8%) low-
weight placentas were found in under 2500 grams
neonates while no low-weight placenta was found in
over 3500 grams neonates weight group. There were
lower Apgar scores in neonates with low-weight
placenta and more fetal distresses and more
Cesarean section in placentas with abnormal weight.

Table 1. Mean and standard deviation for some important variables

Variables Mean Max. Min. SD
Birth weight (g) 32143 4800 1200 529.74
Mother age (years) 25.35 45 15 5.64
Gestational age (days) 274.5 304 259 9.56
Placenta weight (g) 529.7 1200 250 113.52
Apgar score (in 5™ minute) 9.28 10 0 1.2
Parity (No.) 0.66 6 0 0.98

Abbreviation: SD, standard deviation.
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Table 2. Placental weights distribution

Placenta weight group Number Percent
<330 grams 22 2
330-750 grams 1036 95.2
> 750 grams 30 208
Total 1088 100
DISCUSSION

Placental hypertrophy and reduced fetal growth have
been postulated to be an adaptation to maintain
placental function in pregnant women with
conditions such as malnutrition. As such, the
pregnancy with impaired fetal growth, resulting in
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small for gestational age (SGA) neonates, should
have an increased placental weight to birth weight
ratio (placental ratio) compared to those with
appropriate for gestational age (AGA) or large for
gestational age (LGA) infants; but studies have
shown that this is not true (9). Heinonen et al.
showed that placental actual weight was lower in
SGA infants than in AGA infants with the same
birth weight (2). It seems that low birth weight
should be related to low functional tissue mass of
placenta; and this is accompanied by diminution of
the area for exchange between mother and fetus,
both at the villi and at fetal capillary surface area.
Thus, the ability of exchanging oxygen and nutrition
from mother to fetus is curtailed.

Table 3. Summary of findings analyses (n=1088)*
Placental weight group Delivery time

Variables categories <330¢g 330-750 ¢ >750 ¢ Total P values
Mothers parities 0 14 604 12 630
1 6 278 12 296
2 2 92 2 96 0.95>P>0.90
3+ 0 62 4 66
total 22 1036 30 1088
Mothers age groups <19 6 164 2 172
20-24 8 334 4 346
25-29 4 280 12 296
0.95>P >0.90
30-34 2 184 10 196
35-39+ 2 74 2 78
Total 22 1036 30 1088
Mothers preeclampsia Yes 6 64 4 74
(PIH) No 16 968 26 1010 0.0002
Total (100%) 22 1032 30 1084
Mothers diabetes Yes 0 8 2 10
No 22 1028 28 1078 0.00035
Total 22 1036 30 1088
Neonates weight groups <2500 grams 16 76 0 92
2500-3500 grams 6 702 10 718
<0.0001
>3500 grams 0 258 20 278
Total 22 1036 30 1088
Apgar scores (5" minutes) 0-8 8 66 2 76
8-10 14 967 28 1009 <0.00035
Total (100%) 22 1033 30 108
Fetal distress Yes 8 188 8 204
No 14 848 22 884 0.05
Total 22 1036 30 1088
Delivery approaches Normal vaginal 4 610 10 624
Cesarean section 18 420 20 458 0.00001
Total 22 1030 30 1082

* Data are given as number.

Acta Medica Iranica, Vol. 46, No. 6 (2008) 469



Placental weight

Our findings showed that the prevalence of low
weight placenta in SGA infants was 17.4%; but this
is not true in infants with weight more than 3500 g
(P < 0.0001). Furthermore, fetal growth capacity is
determined by placental weight (7). The placental
ratio tended to increase from the LGA group to the
SGA group both for women with uncomplicated
pregnancies and with pregnancies complicated by
intrauterine growth retardation or for women with
pregnancy induced hypertensions (3). Perry et al.
showed there was no significant difference between
the mean placental weight and preeclampsia and
gestational hypertension (4). The pathophysiology of
hypertension in pregnancy is unknown, and current
therapies for preeclampsia aimed preventing the
maternal syndrome, not preventing the primary
pathophysiology but genetic and environment factors
may caused this complication (10). Bortolus et al.
have shown that pregnancies with induced
hypertension result high weight placentas (11). Our
findings indicate that not only the prevalence of high
placental weight is higher in preeclampsia but low
placental weight prevalence also in preeclampsia is
higher than uncomplicated pregnancies. As if, the
mean placental weight showed a significant increase
from the SGA to the LGA. Our results were similar
to this research.

One of the principal reasons for this problem in
our study is because of the more nulliparous women;
and nulliparity is a risk factor for high prevalence of
this disease. Preeclampsia incidence according to our
results and Perry’s study on the healthy nulliparous
pregnant women was 6.8% and 7.3%, respectively
4.

We found the prevalence of gestational diabetes
mellitus (GDM) 0.9%; much lower than other
studies; perhaps because we had more younger
subjects than other investigators (with 75% < 29
years), as GDM is more common after 30 years old
(12); also perhaps because insufficient screening
test, and early detections (13).

One of the most common complications of
GDM is macrosomic babies (> 4 Kg. and
more babies weights) (14). Our results showed
the adaptation of placenta with baby weight;
because low placental weight was not seen in GDM
women.
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One of the influencing factors on placental
weight is gestational age. Gestational age is known
as a principal and determinant factor of placental
weight. Kinare et al. stated that the capacity of fetal
weight growth is determined by placental growth
(15), and between placental volume in 15 to 18
weeks gestation ages to placental weight at birth and
birth weight found significantly correlation. Molteni
et al. have shown the average placental weight is
related to gestational age (16). Placental weight
increases in infants proportionately with gestational
age. While in infants with SGA were not seen any
change from 36 weeks gestation (12). Pardi et al.
entitled there is a significant difference between
placental weight in the second trimester gestation
with placental weight at birth (7); but Lo et al. have
proved there is no significant difference between
placental weight and gestational age (7). Our data
were similar to Lo’s research perhaps because more
admission pregnant women in term that placental
growth was the same for all of them.

We found indirect correlation between Cesarean
section and placental weight; perhaps because one of
Cesarean section indications is fetal distress that
consists of meconium defecation. Meconium
defecation is affected on Apgar score. The result of
Lao et al. study was vice versa (18). In their study,
there were no significant differences in placental
weight or birth weight between neonates with
presence or absence of meconium stained amniotic
fluid. In other research, although low Apgar score
wasn’t observed in high placental weight there were
no significant differences between low Apgar score
and high placental weight (19).

In different studies it has been demonstrated that
male fetuses gain significantly greater weight as
compared to female fetuses from 34™ t0 42™ week of
gestation. Because placental weight has a
relationship with infant weight, there should be a
significant correlation between infant sex and
placental weight (7, 19, 20). However, we found no
correlation, perhaps due to differences in ethnic
and/or genetic factors. In our research the prevalence
of low- and high- weight placentas in fetuses under
distress were 3.9% and 2.9%, respectively. In
addition, the ratio of women with low placental
weight who had Cesarean section to women with



natural vaginal delivery was 3.9/0.6. This ratio was
4.4/1.6 for high placental weight. Burkhardt et al.
found mean placental weight from vaginal deliveries
to be 76 g lighter than from Cesarean sections (21).
The prevalence of low and high weight placentas
from Cesarean section labors were more than from
normal vaginal labors. This is corresponded with the
prevalence of fetus distress, that consequently causes
Apgar score decline especially in cases of low
placental weight. It should be noted that we could
not gather some variables such as CBC and
hemoglobin during pregnancy; as well as body mass
index in early pregnancy because most women have
had prenatal cares in different health centers in other
counties and villages. Godfrey et al. showed maternal
hemoglobin levels influences placental weight, as if
anemia and iron deficiency during pregnancy are
associated with large placental weight (5).

Placenta is essential for normal fetal development
and failure of the placenta can result in fetal
problems. Because of growing evidence for a
correlation of placental weight with chronic diseases
in later life, we suggest attention and correct
examination of placenta and recording all of the
observations in patients’ files as an important
evidence for future. With evaluation and follow up
of placenta growth in early pregnancy, we can
prevent the risks for fetal life and improves infant
health.
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