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ABSTRACT

Background: Some hormonal disorders, such as hypothyroidism, can affect the morphology of the placenta
and subsequently the growth of the fetus. Objectives: This study aims to investigate the morphological
changes of the placenta in pregnant women with hypothyroidism. Methods: For this case—control study,
120 fresh pairs from the labor and operation room were used. Of 120 pairs, 60 pairs belonged to the
case group and 60 pairs belonged to the control group. Results: The results showed that the shape of
the placenta in the case group was circular (51%), followed by oval (40%) and irregular (9%), whereas
in the control group, the shape of the placenta was circular (45%), oval (32%), and irregular (23%). The
average weight and thickness of the placenta in the case group were lower than those in the control group,
and the surface and number of cotyledons in the case group were higher than those in the control group.
Conclusion: The results of the study showed that the mother’s hormonal changes can affect the placenta,
and with timely diagnosis and treatment, the effects of hormonal changes on the fetus can be prevented.
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INTRODUCTION

During pregnancy, women undergo many
hormonal and metabolic changes that can affect
the functioning of the thyroid gland.!"! By paying
attention to the high prevalence of thyroid
diseases in women, especially during pregnancy,
the prevalence of diseases such as chronic
thyroiditis and Graves’ disease is high in pregnant
women.”) Therefore, awareness of metabolic
and physiological changes during pregnancy is
necessary. In early pregnancy, due to the increase
in renal blood flow and glomerular filtration, the
renal clearance of iodine increases, resulting in a
reduction of plasma iodine concentration and an
increase in iodine requirement is through food.
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Renal clearance of iodine has a small effect on
thyroid function, because the storage of iodine
inside the thyroid gland is sufficient and the need
of the thyroid gland is sufficient. It ensures the
length of pregnancy.**! However, in areas with
iodine deficiency, the situation is entirely different
and significant changes occur during pregnancy.
During normal pregnancy, the stimulating effects
of human chorionic gonadotropin (HCG) on
thyroid cells increase thyroxine and decrease
thyroid-stimulating hormone (TSH) in the first
trimester of pregnancy. In the second and third
trimesters of pregnancy, with the decrease in hCG
concentration, the amount of free thyroxine and
TSH returns to normal.>8! The increase in serum
concentration in normal pregnancy is the result of
an increase in globulin binding to thyroxine.[*
Furthermore, estrogen during pregnancy stimulates
production and changes its composition in plasma.
Studies have also shown that thyroxine production
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increases during pregnancy, and the concentration
of TBG decreases immediately after delivery and
within 4 days. In 6 weeks, it returns to its normal
value, and at the same time, the concentration of
T3 and T4 also reaches the time before pregnancy,
and if the thyroid is normal. The iodine reserve
is sufficient, the thyroid gland adapts to the
conditions, and abnormal manifestations do
not occur.”” The prevalence of hypothyroidism
in pregnant women is 0.3-0.5%. The cause of
hypothyroidism in pregnant women is a lack of
iodine, but in areas where there is enough iodine,
it is the main cause of chronic autoimmune thyroid
disease. Another cause of thyroid dysfunction
during pregnancy is a history of radical treatment
of hyperthyroidism or surgery of thyroid tumors.!'”
Among other central causes (hypothalamus and
pituitary gland), lymphocytic hypophysitis is
a rare complication during pregnancy or in the
stages after delivery becomes.''! A rarer cause
that is inefficient in differential diagnoses, TSH
is raised, the presence of receptor inhibitory
antibodies.!"? Although this complication is very
rare, it passes these maternal antibodies from the
placenta, causing hypothyroidism in the fetus.
Transient hypothyroidism in infancy is considered
important. Signs and symptoms such as weight
gain, increased sensitivity to cold, and dry skin
may be the possibility of a lack of work bring up
the thyroid, but symptoms such as feeling weak and
lethargic.!'*! Despite the established link between
hypothyroidism and reduced fertility, pregnancy
in women with this condition, particularly in
mild cases, is often viewed as problematic.
However, if pregnancy does occur, these women
face an increased risk of both early and late
complications. Both, pregnancy complications
and fetal complications, are more common in
pregnant women with hypothyroidism.!">) The most
important complications of pregnancy in mothers
with hypothyroidism include anemia, postpartum
hemorrhage, heart dysfunction, preeclampsia,
placental abruption, and increased need for
cesarean section, and in the fetus and newborn,
including respiratory distress, prematurity, low
weight, intrauterine growth retardation, congenital
anomalies, and intrauterine death.l's! Therefore,
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many morphological changes in the placenta
are associated with complications in the mother,
such as blood pressure, diabetes mellitus, and
hypothyroidism, which can affect the health of the
fetus.

Objectives

In this research, the morphological examination
of the placenta of pregnant women with
hypothyroidism is compared to that of pregnant
women without symptoms of hypothyroidism.

METHODS

This research was conducted on pregnant women
referred to Ali Ibn Abi Talib Hospital in Zahedan
during the years 1402—1403. The research method
was a case—control study. To perform the test, written
informed consent was obtained from the pregnant
women, and then they entered the study. The study
was approved as a research project in the Faculty
of Medicine of the Azad University of Zahedan and
has a code of ethics (IR.IAU.ZAH.REC.1400.042).
In this study, 120 pregnant women were selected.
The sampling method was easy and available. The
studied group of women was examined in terms of
clinical characteristics such as age, hypertension,
blood pressure, psychiatric disease, gestational
weeks at birth, cesarean section, preterm labor,
preeclampsia, and placenta abruption. The case
group was women who had thyroid disorders during
pregnancy, and the control group was pregnant
women without normal complications.

Inclusion Criteria

In this study, fresh pairs of women with thyroid
disorders and women with thyroid complications
with premature delivery were used as the case
group, and pregnant women without complications
were used as the control group.

Exclusion Criteria

Pregnant women who had non-thyroid

complications or a damaged placenta.
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Sample Size

The sample size is determined based on the Bezkurt
study, taking into account the averages of both
patient and healthy individual groups. Using a
confidence level of 75% and a power of 70%, a total
of 60 participants was calculated for each group.!”
n=[(z(1-0/2) + z (1-B)) 2 (s12 + s22)]/(W1-u2)2

The studied women were classified into upper,
upper middle, lower middle, upper lower, and
lower classes based on education, occupation,
and income. The placentas of the women in the
case group were collected from the delivery room
or operating room after delivery, and then the
placentas were washed under running water, and
their extra membranes were cut, and the umbilical
cord was cut about 2 cm from the place where it was
connected to the placenta. In the gross examination
of each pair, weight, average area, thickness in the
center, adhesion of the umbilical cord, number of
cotyledons, and shape of the pair were examined.
Furthermore, the placentas were classified into 4
groups: oval, circular, irregular, and lobular, and
placenta weight was measured using a digital scale.
Placental thickness was measured in the center with
a needle. The adhesion of the umbilical cord to the
placentawas classified into three categories: centric,
eccentric, and marginal. When the umbilical cord is
attached to the edge of the placenta, its center, 2 cm
from the edge of the placenta, off-center when the
umbilical cord is attached to the edge of the placenta,
2 cm from the edge of the placenta, and when the
umbilical cord is attached to The edge of the pair
is connected, the edge is and each pair was placed
on a flat surface with the mother surface facing up,
and then on the mother surface, the heights were
counted from left to right relative to right to left in a
circle. The data were analyzed using Excel software
to determine the statistically significant difference
between the case and control groups, and a P <0.05
was considered statistically significant.

RESULTS

In this study, 120 pregnant women were included,
of which 60 women were in the control group
and 60 women were in the case group. The two
groups were similar in terms of age and social
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and economic status. The age of pregnant women
was chosen between 25 and 37 years. There was
no statistically significant difference in the mean
age of the mother in the case and control groups
[Table 1]. Most of the women were from middle to
upper-class families. The placenta of women was
examined in terms of shape, weight, area, thickness,
number of cotyledons, and the adhesion of the
umbilical cord to the placenta. The most common
shape of the placenta in the case group was circular
(51%), followed by oval (40%) and irregular (9%),
while in the control group, the shape of the placenta
was circular (45%), oval (32%), it was irregular
(23%). The results of data analysis showed that
the shape of the placenta in these two groups was
not statistically significant. The average weight of
the placenta in the case group was 245.4 + 47.4
and in the control group it was 265.8.9 + 38.4. The
average thickness of the placenta center was 0.696
+ 0.174 in the case group and 1.536 + 0.354 in
the control group, as shown in Table 2. The mean
weight and thickness of the placenta in the control
group were higher than those in the case group, and
a statistically significant difference was observed.
The mean area of the placenta and the number of
cotyledons between the case group and the control
group showed a significant difference.

Table 1: Characteristics and pregnancy outcomes of
pregnancies

Characteristics Control  Hypothyroidism P-value
(n=60) (%) (n=60) (%)
Average age 24.66 24.72 0.78
Hypertension 28 (46.66) 0(0.00) 0.42
Blood pressure 21 (35.00) 28 (46.66) 0.21
Psychiatric disease 32 (53.33) 5(8.33) 0.51
Pregnancy outcomes
Cesarean section 24 (40.00) 25 (41.66) 0.62
Preterm labor 5(8.33) 7 (11.66) 0.25
Preeclampsia 5(8.33) 6 (10.00) 0.11
Placenta abruption 2(3.33) 0 (0.00) 0.06

Table 2: Comparative result of placental morphometry

Characteristics  Control group Thyroid P-value
(n=60) group (n=60)
Placenta weight 265.8.9+£38.4 245.4447.4 <0.001
Thickness 1.536+0.35 0.696+0.174 <0.001
Area 171.5£35.47 184.02428.704 <0.001
No. of cotyledon 12+3.66 13.74+4.77 <0.001
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DISCUSSION

Growth and metabolism factors and the
differentiation of fetal cells depend on the secretion
of the mother’s thyroid hormone.l! In fact, the
mother’s thyroid hormone passes through the
placenta and can directly affect the tissue of the
fetus. Studies have shown that thyroid hormones
are particularly important in maintaining fertility
and pregnancy in humans.'¥ Hypothyroidism
changes the morphology of the placenta, which
can lead to an increase in the rate of stillbirth,
miscarriage, or delayed fetal growth.["! The shape
of the placenta in normal pregnancy is oval to
circular.” Morphological changes of the placenta
can lead to changes in the shape of the placenta
to lobular, irregular, and discoidal. In the present
study, 51% of pairs were circular, 40% were oval,
and 9% were irregular. In the study conducted by
Hardley ef al., 66% of placentas were circular and
10% were irregular placentas, which was in line
with our study, and no change in placenta shape was
reported between the case and control groups.!
In our study, the average weight of the placenta
in the case group was 245.4 + 47.4 and in the
control group was 265.8.9 + 38.4, which showed a
significant difference between the two groups. The
study conducted by De Leo and Pearce showed a
decrease in placental weight in the thyroid group
compared to the control group.”? Furthermore,
studies have shown that hypothyroidism increases
apoptosis, which itself causes placental weight
loss.[*! The thickness of the center of the placenta
in our study was lower in the thyroid group than in
the control group, which is in line with the study of
Teng et al.*¥ In this study, the number of cotyledons
and placenta area in the case group increased
significantly compared to the control group, and
the results were consistent with the results of the
study by Li et al. Furthermore, in line with the
current study, the results of the study by Korevaar
et al. showed that hypothyroidism is associated
with the risk factors of preeclampsia and placental
abruption.? In addition, the results of the study
by Hou ef al., in line with our study, showed that
the incidence of pregnancy hypertension disorders
was higher in the case group than in the control
group.?’” The results of our study showed that
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the complications of hypothyroidism in affected
pregnant women are more than in pregnant women
without symptoms, which leads to adverse effects
on the mother and child. Furthermore, the results
of de Barjaktarovic et al.’s study showed that the
babies of mothers who had hypothyroidism during
pregnancy had a lower 1Q. They stated that there
is a relationship between hypothyroidism and an
increased risk of neurodevelopmental disorders in
children.®

CONCLUSION

Changes in the mother’s hormones during pregnancy
affect the health of the placenta and the fetus.
Hypothyroidism can have significant effects on the
weight of the placenta and growing fetus, placenta
thickness, and placenta diameter, so early diagnosis
and treatment of hormonal disorders in pregnant
women reduces the risk factor of developing fetal
abnormalities and eventually mortality.
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