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Placentae from 50 pregnant women were collected from Albatool Obstetrics and
Gynecology Teaching Hospital in Mosul-Irag. Thirty of them belonged to anaemic pregnant
women associated with intrauterine growth restriction (IUGR), while the other 20 belonged to
uncomplicated pregnancy (as a control group). The parameters studied were mean gestational
age, birth weight of babies, mean placental weight, diameter, surface area, and mean placental
volume. The main findings in the placentae from anaemic women were compared to the
control group.

Results reveal that there is a significant decrease in mean birth weight, mean
placental weight, diameter, surface area and mean volume of the placentae in anaemia of
pregnancy group associated with IUGR as compared with control group.

Alterations in various parameters may be due to compensatory phenomena to fulfill
the demand of O2 to fetus, subsequently affecting the growing fetus. Appropriate precautions
if taken during pregnancy, complications due to anaemia can be reduced.

In conclusion, this study demonstrated that severe anaemia in pregnant women alters
the placental morphology, leading to fetal growth restriction and prompt treatment of anaemia

must be taken to improve placental growth and a favorable obstetric outcome.
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20 to 40% during pregnancy, observed

Introduction|

more  frequently in  developing
countries  (1,2). It increases the
Anemia is a common disorder maternal, fetal and neonatal mortality
and morbidity (3), and according to

during pregnancy, with an incidence of WHO (2011) (4), pregnancy anaemia
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exists if hemoglobin is lower than 11
gm /dl and hematocrit lower than 31%.
Anaemia during pregnancy usually
develops due to lack of iron, which
may be due to nutritional deficiency or
increased demand for oxygen during
pregnancy (5). Rough estimation of
hematological status of pregnant
women’s imply checking of Hb and
Htc values, that have been modulated
by the degree of pregnant woman
blood volume enlargement(6). 87%of
women have nutritional anaemia in
pregnancy due to iron deficiency (7).

When pregnancy IS
complicated by anaemia, many
morphological changes are seen in
placentae. Maternal anaemia and
malnutrition having significant
association  with  fetal  growth
restriction (8).

Human placenta is a flattened
discoidal mass. The outline is circular
or oval with an average weight of
about 500 grams and average diameter
of about 18 cm. It has two surfaces, the

maternal decidua basalis which appears

Material and Methods

This study was conducted at
the Department of Anatomy, Medical
College, Mousl University. Placentae

were collected immediately after

as rough, reddish, and is subdivided by
grooves into irregular areas known as
cotyledons, and the fetal part (chorinic
frondosum) which is smooth and
covered by amnion having the
umbilical cord attached near to its
centre (9). The trophoblast is the basic
parenchyma of the placenta, as it gives
fine finger like projections called
primary villi, and with progressive
development secondary and tertiary
villi are formed too (10). Development
of the placenta is affected by anaemia
and low hemoglobin concentration
during pregnancy is associated with an
increased risk of low birth weight baby
(12).

In spite of the extensive
research on the effects of maternal
anaemia on the fetus and placentae, the
observations were contradictory, thus
the present work was conducted to
assess the morphological changes in
placentae associated with maternal
anaemia and intrauterine growth

restriction.

delivery from labour room and
operation theatre of Albatool Teaching
Hospital. Thirty placentae were from
cases of maternal anaemia (Hb <
10g/dl) associated with intrauterine
growth  restriction  without any

complications or diseases like pre-
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eclampsia or diabetes, and the other 20
belonged to normal pregnancy (control
group). All the deliveries occurred at
full term (37-40 weeks). All mothers
were between 20 to 35 years old and
some were primigravida and others
multigravida. Gestational age was
calculated according to last menstrual
period or by early ultrasound
examination. All pregnancies were
terminated for suspicion of IUGR
either by induced vaginal delivery or
by cesarean section. IUGR was
confirmed in each case clinically as
well as by sonar. We included IUGR
due to anaemia and excluded IUGR
due to other causes. The criteria
considered for the growth-restricted
pregnancy were fetuses with a weight
of less than tenth percentile. The data
were collected on the prescribed
performa. The weight of the newborn
and gestational age were recorded
within the first hour after delivery.

Just after the delivery, the
umbilical cord was clamped, close to
the  placental insertion  point.
Membranes were trimmed ,placentae
were washed out under running tap
water until the appearance of clear
wash out water, examined immediately
and then tagged with code numbers.,
Superficial vessels were drained of all

blood and surface dried with the help

of blotting papers .Each placenta was
inspected for any abnormality such as
accessory lobe or Bi-lobed placenta
and recorded.
A detailed gross examination of the
placentae was done with emphasis on the
following features:
I- Weight of the placentae was taken in
grams (gm) directly by placing the
placenta over standardized weighing
machine.

2- Diameter: The placenta was placed
in a dry metallic tray after trimming
and mopping keeping the maternal
surface facing up ward, measured
twice up to the nearest 0.5 cm. At first,
the maximum diameter (d1) was
measured with a metallic scale. Then
second diameter (d2) was recorded at
right angles to the first one. The mean
(d) of the two measurments was
considered as the diameter of placenta.
3- Surface area of the placenta was
estimated in cm 2. It was recorded by
cutting out its shape on a piece of
plastic sheet which was mapped on a
graph sheet to calculate the area,
assuming the placenta as a perfect
circle, the mean radius ‘r’ was
estimated from the surface area.

Area: The placental area was
calculated by using equation:
A= (m/4) x d1 x d2 (12).
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Formula for Surface area of the
placenta = r2, where:

n=3.14, r- Radius of the placenta.

5- Thickness:

placed on its fetal surface. Thickness

Each placenta was

was measured by inserting a calibrated
Knitting needle (Vernier caliber) at
five points of each placenta. To have
uniform five points in each placenta,
the placenta was divided into three
zones by two arbitrary circles on the
placental maternal surface, which cut
the radius of the placenta into three
equal lengths from center to periphery.
One thickness was measured from the
center of the central zone, two from
middle and two from peripheral zone.
The peripheral points were taken
within the outer zone on a line
perpendicular  to  the  previous
imaginary line. The mean of the five
measurements was calculated and

measured in centimeter, with accuracy

The mean age of the control
group was 28.05 + 1.03 years
compared to the mean age in study
group 29.70 £ 0.78 and the difference
is not significant (P value > 0.05) see

graph (2).

of 0.1 cm and considered as the
thickness of the placenta.
6- Volume: The volume of placenta
was calculated and estimated by the
help of water displacement method. A
four-litre graded cylindrical plastic
bucket was taken which has an
attached draining tube. The placenta
was placed in it .The displaced water
was collected in a pot and measured in
a graded cylinder marked in milliliters
(ml).
Statistical analysis

Data entry were done
by Microsoft excel 2013 and
analyzed statistically by student
T —test using graph pad prism
version 6.01 and data expressed

as mean = standard deviation.
P- value < 0.05 was
considered to be

statistically significant.

The most frequent macroscopic
abnormality encountered in IUGR
placentae was placental fibrosis in
around 26.67% on the maternal surface
of the placenta compared to 10% of
controls (Figl). Hemorrhage was seen
in 23.33% in IUGR compared to 5% in
the control group (Fig2).
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The mean placental weight
from the control group was 491.70 +
4.12 gm compared to 401.60 = 5.47 gm
in the IUGR group, which is very
highly significant (p<0.0001) (Tablel,
graph 2).

The mean placental diameter
from the control group was 17.77 +
0.45 cm, compared to 16.11 + 0.38 cm
in the IUGR associated with anaemia,
which is highly significant (p<0.001)
(Tablel, graph 3).

The mean placental volume
from the control group was 447.0 +
9.65 ml compared to 380.0 £ 8.25 ml
from the IUGR group was which is
very highly significant (p<0.0001)
(Table 1, graph 4).

The mean thickness of placenta
from the control group was 2.78 = 0.08
cm, compared to 2.06 £ 0.07 cm from
the IUGR group which is very highly
significant (p<0.0001) (Tablel, graph
5).

Discussion

Many studies have been
conducted on examination of placenta
and foetal outcome in anaemia with
IUGR pregnancies but very few of
them have used parameters, which are
comparable with each other, thus

making its reliability difficult.

The placental surface area from
the control group was 250.90 + 12.21
cm2 compared to 207.0 + 9.93 cm2
from the IUGR group, which is highly
significant (p<0.001) (Tablel, graph
6).

The mean gestational age at
delivery was 38.90 £ 0.25 weeks in the
control group, which is higher and
statistically significant than the in
study group 37.60 + 0.14 weeks
(p<0.001), (graph 7).

The mean birth weight of the
newborn babies delivered from the
control women was 3285 + 68.27 gm,
while in the women with anaemia &
IUGR, the mean birth weight of their
babies was 2093 *+ 62.41 gm. The
difference is  highly significant
(p<0.001) indicating a significant
association of low birth weight with
the IUGR (graph 8).

Anaemia in female during
pregnancy is very common, and leads
to maternal hypoxia. Anaemia also
exerts serious changes on the maternal
circulatory system and has severe
effects both on mother and fetus.

Growth of fetus is related with
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development of placenta, because
placenta causes transfer of nutrients as
well as oxygen from mother to fetus.
Hypoxia causes morphological
changes in placental weight, diameter,
thickness of placentae with increased
low birth weight baby and premature
delivery. Placental anomalies therefore
can be an ‘early warning points’about
fetal problems (10). The assessment of
placenta thus becomes essential in
high-risk pregnancy as most of the
perinatal fetal deaths were related to
insufficient oxygen supply in utero.
Placenta plays an essential role in
transport of oxygen to the fetus and
essential for healthy fetal outcome.
Therefore, study of placenta is a
valuable tool in predicting the outcome
of future pregnancies and their

management.

The gross finding of fibrosis in
the study group was also reported by
Soni et al;, who mentioned that the
incidence of fibrosis increases with the
increase in the severity of anaemia
(10).

The present study shows that
mean placental weight is significantly
reduced in case of placentae of
pregnancy associated with anaemia and
IUGR group as compared to control

group. Similar findings noted that the

placental weight of the severely
anaemic mothers were significantly
lower than control (13,14), explained
that small placenta of severely anaemic
mother is due to retarded growth of
placenta with decrease in total
placental DNA suggesting a decrease
in cell number and reduction in size,
where there is early stop of cell

division in anaemia.

Maternal anaemia represents an
independent risk factor for abnormal
placental growth (15) and hypertrophy
(16), but as pregnancy advances,
placental growth restriction and
development of small, hypotrophic
placenta occur (17). Contradictory
findings of heavier placenta was given
by Godfrey et al., explaining that
maternal anaemia causes inadequate
oxygenation of the feto-placental unit
and this in turn raises the
physiological response resulting in
compensatory placental hypertrophy,
but however in severe anaemia the

placenta is affected so much(18).

In our study, the mean birth
weight is significantly reduced in
IUGR pregnancy with anaemia 2093 +
62.41 gm compared to 3285 + 68.27
gm in the control group. Our findings
correlate with those of Chavan et al.,
(19) who noticed that the birth weight
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and head circumference of the
newborn was significantly reduced in
anaemic group compared to control
group. Prematurity and low birth
weight is increased in severe anaemia,
which is attributed to early maturity of
placenta, because of hypoxia (10).
Anaemia can be a direct cause of
deterioration of fetal growth due to
lack of oxygen flow to placental tissue
or can be an indirect indicator of

maternal nutrition deficit (20).

There are opposite data from
developing countries where, among
well-nourished maternal population,
lower iron status of expecting mothers
was associated with a higher birth
weight and a longer duration of

pregnancy (21).

Young et al., suggested
that the diminished supply of fetal and
placental tissue with iron, will
modifies expression of placental
transferrin receptors due to fetal and
placental needs (22). Several studies
implicated that maternal pregnancy
anaemia represents a significant risk
factor for lower birth weight (23) and
results in earlier delivery (24), this
explains our finding of lower
gestational age in the anaemic
associated IUGR group. Maternal
anaemia caused by deficiency of iron

in early pregnancy is double-sized risk
for preterm delivery of small birth
weight baby (20).

In the present study, the mean
placental diameter from the control
group was 17.77 + 0.45 cm, compared
to 16.11 = 0.38 cm in the anaemia &
IUGR group, which is highly
significant (p<0.001), while the
diameter was found to be greater in
anaemic groups 18.80+£1.96 cm than
the control groups 15.60+0.74 cm and
was significant (p<0.001) in other
study (25). The possible explanation
that the maternal anaemia result in fetal
hypoxemia and stimulates placental
growth. In  anaemia, significant
changes both in gross morphology and
in the structure of the placenta can
occur, which is contradictory to the
observations of the present study, our
explanation is that the present study
included moderate to severe aneima
that leads to intrauterine growth

restriction.

The significant reduction in
placental surface area in anaemic and
IUGR group as compared to control
pregnancies in the present study , is in
conflict with the observation of
Begum et al who found the placental
surface area were highest 235.12 cm2

in moderate anaemia as compared to
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control group 219.26 cm2(25). The
study of Praveen et al., indicated that
sickle cell anaemia adversely affected
gross placental parameters. The mean
weight, the mean volume and the
placental surface was found lower.
This might be the probable reason
behind worst foetal outcome in

mothers with sickle cell disease (26).

In the present study, the mean
placental volume is lower 380.0 + 8.25
ml in study group than in normal
pregnancy group 447.0 = 9.65 ml
contradictory to our finding, other
studies found volume of the placenta in
group control 444.00+38.37 and
increase with antenatal anaemia of
mothers to 485.38+24.62 ml (27, 28).

Conclusion

At last, we can conclude that
the birth weight of babies and placental
weight in pregnancy complicated by
anaemia and IUGR are less than that of
the normal pregnancies. The mean
surface area, thickness and volume of
the placenta is also decreased in the

study group than normal
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Table (1): Placental morphometry between the study

(anaemia &IUGR) and Control groups

parameters

Anaemia
& IUGR
N=30

CONTROL
N=20

Mean + SD

Mean + SD

Placental weight (gm)

401.60 +5.47

491.70 £ 4.12

<0.0001

Placental surface area
(cm)2

207.0+9.93

250.90 +12.21

Placental diameter (cm)

16.11+0.38

17.77 £ 0.45

Placental volume (ml)

380.0 +8.25

447.0 +9.65

<0.0001

Placental thickness (cm)

2.06 £0.07

2.78 £0.08
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fibrosis (white arrows).

Fig (2): Placenta from the study group (anaemia & IUGR) showing

haemorrhage (white arrows).
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Graph (1): Age of the pregnant mother in the study
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Graph (6): Surface area of the placentae in the study
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Graph (7): Gestational age in the study
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