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Abstract

Background: There are many pregnancy complications that are significantly associated with
the gender of the fetus; one of them is preterm labour, which is an important obstetric
problem that may lead to many perinatal morbidity and mortality.

Objective: To find out whether there is a relation between the findings of placental
pathology of premature deliveries and gender difference.

Patients and Methods: Fifty deliveries before a 32 week gestational age. Obstetrical, and
placental histological findings have been compared among all males (n=25), and females
(n=25) premature neonates.

Results: The male premature fetus had distribution rate in maternal age, gestation age at the
time of delivery, placental weight, and feto-placental weight-ratio in females, but a higher birth-
weight centile ([55.09+£11.3] versus [43.09+8.2]). Histopathology of the placenta found no
significant association of fetal-sex with acute inflammatory lesions (p=0.09), intra-placental
vascular pathological findings, or utero-placental vascular pathology. However, the chronic
inflammatory lesion showed a higher pathological score in male fetuses than in the females
(p=0.01).

Conclusion: Premature deliveries with less than thirty-two weeks, the male fetal-sex had
higher placental pathological lesions, suggesting maternal immunological responses towards
the invading trophoblasts. The immunological background of these pathological lesions
needs further studies.
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Introduction

Fetal sex and preterm birth: in most
populations, there was more male gender
among pre-term and early pre-term births
including IVF births. The ratio of male-births
seems to decline with the advance in
gestation age. This increase in males looks to
be higher in preterm births[1,2].

The highest risks of mortality in male sex
during pregnancy and infancy are well
identified.  Males have higher fetal and
neonatal mortality rates. However, the high
percentage of pre-term births in males might
be the explanation for higher mortality during
infancy[2].

The higher male excess in pre-term births
will support the explanation that depends on
the processes of inducing labor that are
associated with the sex of the fetus. A higher
male excess occurs in medically-indicated
pre-term births could explain the increased
susceptibility of males to several pregnancy
complications, like hypertension and growth
retardation. The fetal-weight effects, or labor-
inducing effects of the fetal sex hormones,
were most likely etiological factors [1].

The suggested mechanisms of increased risk
of preterm labor in males:

1-Vascular mechanism: Placenta of male
fetuses is more susceptible to severe vascular
dysfunction in the form of reversed and
absent umbilical artery end-diastolic blood
flow. In general, it was found that male
fetuses had smaller placentas than female
fetuses, relative to birth weights [2,3].
2-Hormonal mechanism: Serum
concentration of human chorionic
gonadotropin (HCG hormone) in the mothers
which is regarded as a biological marker of
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the placental function was found to be lower
in pregnancies with male fetuses. Pregnancy
with a male fetus is associated with an
increased risk of impaired placentation and
function, which in turn underlies the higher
mortality rates for males [3-5].

3- Chromosomal mechanisms: based on the
difference in X-chromosome biology. In
which all the X-chromosomes are active in
male fetal tissues including their placentas;
either x-chromosomes become inactive in
female, or in a random fashion, this x-
chromosome could be maternal or paternal. A
skewed way of the distribution of
inactivation or genetic differences that escape
the x-inactivation might contribute to this
hypothesis [2,5].

4- Fetal weight mechanism: Male fetuses
have heavier mean body weight which might
increase the possibility of PTL [1,6].

5- Medical complications mechanism: Male
fetuses have a higher susceptibility to some
medical complications that cause by preterm

births, such as infection or pregnancy
induced-hypertension, which might lead to
PTL [1,5].

Aim of the study to find out whether there is
a difference in sex in the placental
histopathology of premature labor.
Patients and Methods

A cross-sectional study was done at the
department of obstetrics and Gynecology in
cooperation  with the department of
histopathology at Al-Kadhymia Teaching
hospital, from January to April 2019.
Informed consent was obtained from all
participating women. Fifty cases of women
who expected to deliver preterm were
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enrolled in this study. Twenty-five cases
were delivered male fetuses and twenty-five
were delivered female fetuses. Preterm birth
was anticipated on the basis of:-
1.Singleton, live-born infants,
between 22-32 weeks of gestation.
2.Preterm premature ruptured membrane.
3.Placental abruption and pt. with pre-
eclampsia.

Exclusion criteria: maternal hypertension,
diabetes, Rh sensitization, placenta previa,
and hydrops.

The patients are selected and chosen
according to the inclusion and exclusion
criteria, and after completion of the labour,
the weighing of the babies and the placentas
were done and samples of the placentas are
taken and put in previously prepared
containers and then sent to the department of
histopathology for examination. Birth weight
centiles was calculated using customized
birth weight percentile [6]. Pathological
examination of the placental was performed
by a specialized histopathologist, two
samples from the umbilical cord, 2 samples
of extra-placental membranes, and 4 samples
of the chronic villi were prepared for
examination for each case. Placental
histopathological lesions were divided and
scored as explained in reference [7]. The
histological lesions were divided into four
groups: Group | (acute inflammation), Group
Il (utero-placental vascular pathology),
Group I (intra-placental vascular pathology)

delivered

and, Group IV (lesion of chronic
inflammation).

Results

A total of 50 neonates, 25 (50%) were male
and 25 (50%) female. Regarding
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demographic characteristics of the study:
maternal age p-value (0.6) which was not
significant and, neonatal weeks of gestation —
p value (0.9) which was not significant in our
research, and parity, null parity p-value 0.4
and multiparty p- value 0.6 which was not
significant.

The comparison between male and female
gender in obstetrical history according to
which preterm was anticipated were shown
no significant difference in between male and
female gender in preterm labour, PROM, and
abruption (p-value 0.6) in preeclampsia there
is lower rate [2(8%)] for male versus [3
(12%)] for female (p-value 0.7). The
comparison between fetal gender regarding
birth weight in grams and according to each
week of gestational age which shows higher
birth weight in grams of male 486 grams than
female 426 grams, which was significant
difference p-value 0.04. Regarding the
comparison between fetal gender birth weight
centile (mean for male 55.09+11.3) and for
female (mean 43.09 + 8.2). And the
gestational age in weeks. The birth weight
centile was significantly higher for male
fetuses (p-value 0.04). And for the
comparison between the weight of the
placenta in grams between male (mean 345
grams) and the female (mean 340 grams) and
the gestational age in weeks. There is no
significant difference in placenta weight
between male and female (p-value 0.09). The
comparison between gestational age in weeks
and fetoplacental weight ratio for male (mean
3.09 + 1.2) and for female (2.88 + 0.9) which
show a significant difference (p-value 0.04).
Utero-placental vascular pathology (51+0.5
for male) (5.4+0.6 for female) (p-value 0.5)
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and intra-placental vascular pathology
(2.4£0.4 for a male) (2.2+0.6 for female) (p-
value 0.2) male placenta had a higher score
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(gender severity) in chronic inflammation.
than the placentas of females.

Table (1): The relation of histological criteria in relation to fetal sex presented as mean + standard
deviation p-value is predicted by two tailed test

Sites of placental inflammation Male fetuses (n=25) Female fetuses (n=25) | P value
Uteroplacental vascular pathology 51+0.5 54+0.6 0.5
Intraplacental vascular pathology 24+04 29+06 02
pathology

Table (2) placental chronic and acute
inflammatory lesions in relation to fetal sex
Acute inflammation (4.8 + 0.36 for male) and
(5.3 = 0.4 for female) which show no
significant difference. Chronic inflammation

(2.0 = 0.1 for male) and (1.2 = 0.09 for
female) (p-value 0.01). Where chronic
inflammation is significantly higher in the
placentas of males than females.

Table (2): Placental chronic and acute inflammation in relation to fetal sex presented as mean+SD p-
value is presented by two tailed test

Placental inflammatory lesions Male fetuses (n=25) Female fetuses (n=25) P value
Lesions of acute inflammation 48+0.35 53+04 0.09 NS
Lesions of chronic inflammation 20+0.1 1.2 +£0.09 0.01 Hs

Table (3) shows comparison between the
examination of the distribution of chronic
inflammatory lesions of male and female
placentas in areas interstitial trophoblast
invasion of maternal deciduas (presented by
the anchoring-villi and bas plate). They were

more common chronic inflammation in male
placenta (2 (8%)) than female (1 (4%)) the
relative risk 1.4 and (odd ratio 2.1). There
was no significant difference between the
males and females, in the rate of chronic
inflammation within the placental-villi.

Table (3): Lesions of chronic inflammations in comparison to fetal gender presented as number

(percent)
. . Male fetuses | Female fetuses - .
Location of placental lesions (n=25) (n=25) Relative risk Odds ratio
Chronic inflammation of the basal 2 (8%) 1 (4%) 14 21
plate
Chro_nlc _ inflammation of 2 (8%) 2 (8%) 1 1
aminiochrorion
Chronic intervillositis 3 (12%) 4 (16%) 0.8 0.7
Chronic villitis 1 (4%) 2 (8%) 0.7 0.5

The comparison between male placentas in
chronic uteroplacental vasculitis 2 (24%),
and female 4 (16%) showed a relative risk of
1.3 and odd ratio 1.7, which significantly
differed, while there was no significant

Diyala Journal of Medicine 55

difference in decidual eosinophilia. Basal
plate plasma cell differentiation shows a
significant difference with the male gender 4
(16%) than the female gender 2 (8%) relation
and odds ratio 2.2.
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Discussion

Frequent chronic inflammatory lesions
were reported in females with recurrent
miscarriage in a number of cases with
chronic chorioaminionitis is reported a high
rate of prematurity [1,4].

Antonio Farina University of Bologona
Italy[7] found spontaneous preterm labour is
thought to result from the pathological and
untimely activation of the common terminal
pathway of the partition (uterine contractility,
cervical, repining, and membrane /decidual
activation, suggest that preterm parturition is
a syndrome that is coursed by multiple
pathogenic process, such as infection,
inflammation, bleeding, and overdistention).
This current study's findings suggest that in
extremely preterm fetuses, there is a
significantly increased chronic inflammation
in male genders at the maternal-placental
interphase. This result is consistent with that
of Jahanfar et al [8] who reported that
inflammatory  cells in the chronic
chorioaminionitis have distribution in the
membrane similar to that seen in acute
chorioaminionitis include involvement of
free (exetraplacental) fetal membrane or
chorionic plate and there was a tendency
toward low birth weight and high frequency
of preterm labour [7-10]. In this study there
was an excess of basal plate plasma cells
infiltration [4(16%)], infiltrates with an
increase  in  utero-placental  vasculitis
[6(24%)], and both in male-fetal sex,
however, the chronic inflammation involving
intervillous-space [3(12%)], villitis [1(4%)]
or the exetra-placental membrane [2(8%)]
were not. So, these findings suggested an
increased maternal immunological-response
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towards the invading trophoblasts was more
in the male gender in comparison with female
fetuses.

This result is in agreement with that of a
study who found that deciduitis might be a
normal modulation of the placental allograft,
or might be an abnormal immune response to
it, and found that deciduitis was associated
with TORCH infections that it reflects on an
abnormal immunological response like SLE
or it could be part of chronic inflammatory
disease, and found the diagnosis of a chronic-
deciduitis is similar to an assessment of the
severity of the placental inflammation that
depended on the extent of plasma cell
infiltration[11-18]. This study group of
pregnant women who delivered within less
than 32 weeks confirms the excess of male
fetuses and the higher birth weight centile
that is associated with male sex (55.09)
versus (43.09) of females as a mean as
already associated with term pregnancies.
However, these findings of lower rates of
preeclampsia [2(8%)] male versus [3(12%)]
female and no significant differences in the
rate of abruptio-placenta [3(12%)] for male
fetuses at variance with these previously
reported this could be due to low effect of
fetal gender on abruptio-placenta (p- value
0.7), this indicated complex interaction
between the fetal sex, complications of
pregnancy and gestational age at the time of
delivery [4], when the distribution of chronic-
placental inflammation was examined,
significantly more severe lesion was found in
male than in female fetuses at the site of
implantation (the area of trophoblast-invasion
at the materno-decidual and materno-
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endovascular trophoblastic re-modeling) than
in the placental-villi (chronic-villitis) or in
the aminio-chorionic membrane (whereas
invasion of interstitial trophoblast was
minimal) [11-18].
Conclusions

The present study demonstrated that in
premature delivery, male fetal sex is
associated with more severe placental chronic
inflammations at the level of the materno-
fetal interphase higher than the delivery of
female gender, which might be suggestive of
an abnormal maternal immunological
response against the invading interstitial
trophoblasts.
Recommendations

Gynecologists should put in mind that
patients who developed premature deliveries
of male fetal-sex might have higher placental

pathological lesions suggesting maternal
immunological responses towards the
invading  trophoblasts. So that  full

immunological workup is recommended in
such cases as autoantibodies in these patients
to avoid recurrent premature deliveries.
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