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Preface

Fertility regulation is a problem that is essential for life itself. The history of con-
traception has a strong relation to growing public interest. Induced abortion was
formerly the only option and the main method of family planning. The negative
attitude of society and religion to artificial abortion has a dramatic impact on its
rate of reduction. The invention of hormonal contraception was one of the main
events of the last century. It is contrary to human biology but hormonal contracep-
tion is the method of choice in Europe. The improved demographical situation
in China over the last few decades has surprisingly increased the total level of
induced abortions, but the involvement of the population in family planning is
twice as high. The short- and long-term consequences of abortion on maternal and
offspring health are still an issue. The decrease in the artificial abortion rate was
found to be associated with improved maternal and perinatal outcomes. Therefore,
the continuing battle against artificial abortion is an effective measure for the
protection of female reproductive health.

The book contains fundamental data on the physiology of early gestation. The
authors summarize theories to explain the pathogenesis of spontaneous abortion.
Fetal and newborn health is known to be critically dependent on the intrauterine
period of life. The fetal programming concept is based on the speculation that
abnormal uteroplacental hemodynamics spreads a negative effect on fetal devel-
opment and further diseases during postnatal life. Therefore, this book empha-
sizes endometrial status during preconception and implantation. The relevant
complication of disturbed trophoblastic invasion is miscarriage. Spontaneous
abortions are possibly involved in human evolution. But habitual abortion is a
reason for active management. This text, therefore, presents the total spectrum of
preventive and therapeutical interventions. One of the novel methods is based on
biotechnology—the use of frozen human blood cells. The management of uterine
scar pregnancy enhances the clinically oriented expectations of a reader. The
post-cesarean uterine scar is associated with an excessive trophoblastic invasion
and severe uterine bleeding during a surgical abortion. Thus, practical recom-
mendations for the management of uterine scar pregnancy that contribute to the
reduction of life-threatening complications are also presented.

The complications of abortion are well known. But the modern system of manage-
ment is critically dependent on the latest medical advances, which could provide
a wanted, safe, and happy pregnancy. This impact captures the total spread and 
positive outcome of family planning services in the world. The final goal is female
reproductive health protection. Our book is only a small step in the march towards
further development of modern contraceptive technologies and medical methods of
recurrent pregnancy loss prevention.

The growing interest from the medical community to the problem of artificial and 
spontaneous abortion has induced this book. It is aimed at the introduction of a
modern system for the prevention of artificial abortion and early pregnancy loss.
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This book includes a preface by the editor, followed by six chapters written by 
international experts, arranged in two parts. It will be of great interest to social 
workers, psychologists, general practitioners, and gynecologists.

Igor V. Lakhno MD, PhD, DSc
Professor of the Obstetrics and Gynecology Department,

Kharkiv National VN Karazin University,
Ukraine
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Chapter 1

Provoked Abortion
Affonso Renato Meira

Abstract

The provoked abortion is seen in many different ways in various countries. The 
woman that is supposed to be the main character of unfolding this procedure is usu-
ally unable to request it. The doctor that should be focused on doing the diagnosis 
about what the patient really wants for herself is also unable to do it, even if it is the 
best way to treat the situation. The values of different cultures act as impediments 
through laws that are oriented by religious beliefs and moral definitions leading to 
difficulties in the abortion scenario. Some facts are quite clear relating the woman 
and the doctor, who are the characters on this medical action, and that many times 
these are stopped or punished when they decide for themselves about abortion. The 
chapter intends to discuss the problem in many of countries of different continents, 
which focus the position of the doctor.

Keywords: abortion, law, religion

1. Introduction

When approaching a phenomenon, it is advised to investigate first what is 
already known about the subject, with the concerns of not searching what was 
already found [1].

In search of past times and since abortion is known as it is, we can verify that 
time passed does not allow secure statements, once nothing has been done in 
inviolable registry. Going through history, the first difficulty presents regards in 
knowing alternatives that could have no value. The culture of the people that habit 
different areas was and is distinct, as occurs nowadays.

Regarding the abortion, in general considerations, we remain with little infor-
mation about the people that came before the white ones. Those people presented 
their culture in different parts of the globe and still do in many different forms.

To make an analysis that allows reflecting, it is necessary to state some argu-
ments [2]. In this way it is needed to remember throughout the centuries, since 
there is registry of men living in earth, the life has its origins considered as born 
from the holy whisper of gods. Gods, from different rituals, since the mystics, 
characteristic of non-writing cultures, to those who had improved communication, 
were found in temples. These several rituals comprehend the donation of offerings 
that went to the worship of life. Gods, even though, used to serve to the explana-
tion, in a dogmatic wat, of what occurs in the supernatural, exactly about what’s 
beyond the human knowledge. Despite that, more recently, going against what 
common faith states, it was said that men created god. This affirmation represents 
a materialistic and rational thinking, but that loses most of the belief that humanity 
had in the past centuries since men are on this world.
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For more that the scientific knowledge brings discoveries about how men got 
to this current situation, it’s beginnings, which kind of evolution is possible from 
what type of life, questions that come along with controversy. It is possible to say 
that always, since the beginning of the concern with life, men wanted to know the 
world and its origin on earth, although there never was a moment in which we could 
delimitate precisely the appearance of men. In search of this, bonding, which can 
characterize, according with the theory of evolution, the passage of ancestral to the 
current men, is made every day, but what bonds the past and present is still missing. 
Those who, though rationally, based on scientific values have the position regard-
ing men and its presence, which emerged producing conflicts in the middle of the 
nineteenth century. Recent ideas, if compared to other periods of humanity, have a 
strong force of modernity and to those who have higher study degrees. It is a reason 
that contradicts faith. The scientists from distinct backgrounds discuss with the 
believers from different religions [3].

In the holy bible, the ancient testimony, in the first book of Pentateuch, the book 
of origins, Genesis, it is written “In the beginning god created the sky and  
the earth,” and the following can be found in the same book: “Let us make man in 
our image, after our likeness. And let them have dominion over the fish of the sea 
and over the birds of the heavens and over the livestock and over all the earth and 
over every creeping thing that creeps on the earth. So God created man in his own 
image, in the image of God he created him; male and female he created them.”

According to the theory of evolution, proposed by Darwin, today considered by 
many, as completely verified in all of its aspects and meanings, the human beings 
are similar to one another and have a common ancestral at some point in the evolu-
tion. The origin of life occurred more than a billion years ago. Despite the studies 
and the information we have today, there is no existing evidence without question-
ing that allows us to understand undoubtedly those theories.

The theory of evolution has its acceptation in the elite society, for many aca-
demics and for scientist as to the lower layers of society who continue to believe 
in different gods stimulated by sacerdotes that independently of faith had always 
one or more gods to worship. This discussion is fundamental, because it builds the 
opinions regarding the main subject or we cannot analyze the sacred aspects of life. 
It is polemic if the most important is the holiness of life or its qualities. This brings 
together with what Engelhardt said “A moral life is lived in two different dimen-
sions.” Aside from any religious position, mainly through the catholic church, some 
incongruence is revealed between those that are against the possibility of freedom 
for abortion but accept other technics of assisted reproduction in which the embryo 
is discarded [4].

Besides different points of view, it is needed to bear in mind the role of women 
in society; it varies a lot as to where those societies are located. In those societies 
the culture reserves women a position, a role, and ways to behave in different ways. 
Meanwhile in occidental society, the role of women and their position include the 
possibility for them to achieve or to compete with the highest rank in politics as 
occurs in Argentina, Germany, Chile, France, Brazil, England, and/or the United 
States of America, to number a few; in other oriental countries, women are not 
given the rights to stay on the same level as their husband and friends, and they 
are also prohibited of going to the beach with swim clothes. The Islamic countries 
request women to cover their faces with a piece of cloth. The abortion position in 
the societies varies as time goes by, as the behavior of women varies as to what is 
imposed by the culture [5].

In all events that concern health issues, abortion gets highlighted for the dif-
ficulty in minimizing its impact on society. The problem of abortion presents 
difficulty in dialogue, once it presents very different opinions. In different societies 
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ideals in relation to abortion are found; therefore, it’s happening in the necessary 
conditions is having in mind health and always attending the religious prejudice, 
ethical and legal, although the standard behavior shows that the confrontation with 
the required level by society is inevitable, usually confronting law, health, religion, 
and ethics.

Looking in history for reference in the subject of abortion, we can find Hebrew 
had a code that got to the point of punishing those who practiced the abortion 
until the point of death. In Greek mythology we can find a quote by Aristotle that, 
in the beginning, was against the abortion and then agreed with the procedure if 
the embryo was found dead. Hippocrates—father of medicine—in reality was the 
precursor of medical ethics and was the author of the oath that doctors must follow, 
in which the practice of abortion is prohibited. In the oath of Hippocrates created 
before Christ, it is found “I shall not give women none abortive substance.” In the 
Code of Hammurabi, the abortion is also punished. In Sparta, the abortion was 
forbidden in reason of the necessity of men to take charge of internal security and 
to build an army to intervene in times of war.

The question of abortion became a big theme when Saint Augustine pronounced 
about it and after Saint Tomas of Aquino differentiated the formed fetus and the 
fetus under formation. In the Roman Empire, the question was also reached.

Throughout the eighteenth century despite the little interest that abortion had in 
society, the practice was denied, mainly in reason of the scientific knowledge that 
were deployed, in the seventeenth and the eighteenth century, new bases leading to 
the fetus being recognized as an entity autonomously bring religious statements to 
echo in legislation.

With the French revolution and the beginning of the new nation, the wars, the 
plague, and the geographical discoveries, new changes occurred in the occidental 
world; the population growth started to go slower, meanwhile the necessity to keep 
a big army grew. The life of men was very important and the act of pregnancy was 
patriotic [5].

The position of abortion, in these societies, varied in distinct times, as the 
behavior of women varies for what is imposed by societies’ culture.

The contradiction concerning the abortion obeys to these difficulties. The prac-
tice of abortion woke up all sorts of attention according to the cultural background. 
It is a subject that brings to the same place not only the professionals of health but 
also a quantity of academics of other disciplines such as lawyers, moralists, econo-
mists, legislators, judges, religious, and many others that at some point and for 
some reason found their selves discussing the subject.

The provoked abortion can be made under the coverage of medical sciences 
and with the approval of society or in an occasion that it is going against the law or 
other social values, an attitude that the community considers illegal. In this case the 
subject to be approached is whether the abortion provoked is under the coverage of 
the local community or if it is illegal, and in that way the prohibition makes shady to 
understand the circumstances under which the abortion is made.

Despite being a problem of medical practice, the procedure itself does not worry 
doctors, when taking good care of the environment and the patient, the result is 
mostly very positive [6].

The technics and the preparation of the environment are known in various types 
of medical school existing around the globe. The most concerning is the decision 
with the interruption of the pregnancy.

We need to have in mind that the one who desires the pregnancy does not wish 
to abort it and the one who desires the abortion does not wish the child; medicine 
is not against the abortion; nor the women nor the doctor is obligated to follow the 
procedure; who decides to follow the steps of this event is society.
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The medical school presents two views of how to concretize the procedure: the 
one that involves taking medicine and a chirurgical one.

The procedure involving medicine is made through the oral use of a pill that will 
cause the fetus to be expelled which must be consumed as soon as possible to the 
event of pregnancy. In this way independent of medical recommendation, the pill 
may be bought from a drugstore. In many countries it is known as the “next-day 
pill.” The drug is impregnated with levonorgestrel 1500 mcg taken in only one dose.

The chirurgical procedure is always provoked or induced, for medical or legal 
reasons. For that matter, the chirurgical abortion must be made as soon as possible, 
before the twelfth week of pregnancy in a sterilized environment as a chirurgical 
room, equipped with all the necessary tools. The patient needs to be examined care-
fully and must be submitted to pre-anesthesia and then be hospitalized and then 
submitted to anesthesia. According to the state of the women, the anesthesia can be 
done via oral or intravenous. It is, therefore, a hospital procedure. The withdrawal 
of the fetus is done through intrauterine vacuum aspiration, with a maximum from 
12 to 14 weeks of pregnancy of the patient. Dilatation and curettage method, if still 
practiced, should be changed to aspiration. Between those methods the cut is used 
in the beginning of the pregnancy. A scraper is inserted into the woman’s womb 
to separate the fetus into pieces that produces a lot of bleeding. Another way of 
producing the abortion is via applying a salty substance directly to the fetus that in 
the following hours will lose all its vital functions.

The chirurgical abortion must always be made by a doctor capable of the proce-
dure, in a controlled chirurgical environment, and the conditions of health of the 
patient must be known. Aside from all innumerous aspects of culture and medical 
values, the doctor can under its own religious, ethics, and legal aspects take part in 
the event.

The legislation also has to take care of other important aspects as quality of social 
life. The legislation in many countries restricts abortion, and it sometimes allows 
it in two special punctual occasions: when it came from a raping situation or when 
there is no other way of saving the pregnant woman. The judicial system already 
discussed and decided in some societies to allow the procedure of abortion in those 
occasions when the fetus is anencephalic and when the fetus is microcephalic.

Social question to the women for many reasons may result that they cannot 
provide conditions for their children, they cannot keep the pregnancy, and they will 
have to interrupt it, but in many places it is forbidden.

Women without a partner, women abandoned by their partner, women whom 
the partner does not recognize the pregnancy, women without a partner that will 
not have the conditions to raise a child, women that have doubts of the pregnancy’s 
paternity, women expelled from their house by their own family, children that will 
not know their father for many reasons, women that have no condition of recogniz-
ing the father, incestuous relationships, cases in which the anticonception measures 
failed, and many other possible scenarios push women into abortion. Women and 
children born in those conditions are often led to social discrimination that those 
who chose the legal or illegal abortion will not suffer [7]. In this way, as most of 
legislation, the norms and the laws are produced and made by men that take care of 
these aspects of human life since conception, laws that rule many but made by few.

The religious values varies with each faith and profundity of the same doctor 
and patient. The ethical values depend on what was established by the medical 
associa tions existing in the community, but legal values must be carefully obeyed in 
reason of being expressed in laws that define the doctor’s behavior and the patient 
at the time of the intervention to provoke the abortion. These restrictions are 
extremely variable and have vast extension through different countries.
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In most of the countries of the world, specially in the occidental world, the 
product of the composition in the parliaments shows a mix on restricted proposals 
in the subject of abortion.

There are also nations that have liberated entirely the abortions according to the 
pregnancy time. In general, from 12 until 24 weeks of pregnancy, the abortion is 
legal. In other counties, the abortion if emerged from a raping situation will not be 
criminalized. The incestuous is also considered, in many places as a sufficient act for 
the abortion to be made.

Mostly the doctors’ point of view stands, therefore, when a woman is in risk 
or when there is no other way of saving the life of the pregnant, as a possibility 
that permits the conclusion of the abortion. Still as a medical factor, an anomaly 
of the fetus, case of anencephalic fetus or microcephalus cases, permits the 
procedure.

Those legislations normally come from the parliament that decides, in many 
times, a part of what is practiced inside the country. It is good to always remember 
that the higher institutions as supreme courts or superiors are legitimated in their 
competence to establish reasons not to punish a criminal who have practiced the 
abortion.

The abortion being spontaneous, or induced, via medicine or chirurgical is 
an act that occurs in women and that requires in modern society the presence of 
doctors.

The decision in society to liberate or repress depends on various aspects, inclu-
sively the scientific [7].

The position of the government in considering laicism or religious is a main fac-
tor, whereas the religious states depend on the religious perspective on the abortion, 
and if it condemns the abortion, there is not much to be done. About this argument 
that at some point seems dubious, there is the example of catholic church in the 
state of Vatican. In the catholic doctrine, abortion is a sin that those who conclude 
it will suffer and be expelled automatically. The forgiveness to this sin is only in the 
hands of the pope to whom he delegates this act.

Societies dominated by tyrannies also take position to present restrictions for 
women to come forward looking for medical attention even when the abortion 
is spontaneous. El Salvador country in Central America condemns the death of 
women that goes through abortion to which there is no condition to prove if it was 
provoked or spontaneous.

These are extreme examples of what happens in most of countries that, if the 
abortion is not entirely liberated, do not repress entirely it [3].

Even if the scientific knowledge does interfere in the parliament proposals, the 
political struggle will be the one to try to balance the value of public opinion. The 
ways people are represented vary a lot. The values of medicine such as the wishes 
of women are listened and mixed with religious doctrines, social-economic condi-
tions, population characteristics, political party orientation, and many other factors 
that influence the congressman opinions.

The chirurgical abortion is not possible obeying only the doctors’ view; before 
that it is needed to have the possibility of attending the religious values, the ethical, 
and essentially the laws.

As every legislation, norms and laws are produced and elaborated by men 
that take care of aspects of human life since its conception satisfice many but 
not all.

Rodrigo Torres, a judge, in an article stated comparing legislations from several 
nations in the twenty-first century and showed a panorama of the situation in the 
European Union [4]:
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A. Prohibition without any exceptions: Malta

B. Abortion permitted if asked by the women, with any time determinate in the pregnancy 
(90 days to 4 weeks): United Kingdom, Netherlands, Sweden, Romania, Denmark, 
Lithuania, Check Republic, Slovakia, Greece, Hungry, Belgium, Bulgaria, France, 
Germany, Latvia, Estonia, Portugal, Slovenia, Austria, and Italy

C. Abortion permitted in accordance to the risk of life of the pregnant:  
United Kingdom, Denmark, Sweden, Latvia, Poland, Slovenia, Austria, Check Republic, 
Slovakia, Romania, Cyprus, Greece, Hungary, Spain, Portugal, France, Germany, 
Lithuania, Estonia, Luxemburg, and Ireland (including risk of suicide)

D. Abortion permitted in reason of risk of life of the pregnant, with some time determinate 
in pregnancy: Netherlands and Finland

E. Abortion permitted in case of risking the life of the pregnant within any time: Denmark, 
Slovenia, Austria, Check Republic, Slovakia, Romania, Cyprus, Hungary, Italy, France, 
and Germany

F. Abortion permitted when the pregnancy results of rape or sexual crime, always: 
Romania, Cyprus, Greece, Germany, and Hungary

G. Abortion permitted when the pregnancy results of a rape or another sexual crime within 
some time of pregnancy (from 90 days to 28 weeks): Denmark, Finland, France, Spain, 
Belgium, Poland, Italy, Luxemburg, Portugal, Latvia, Lithuania, Netherlands, and 
Estonia

H. Abortion permitted when there is a problem with the fetus formation, within any time: 
Netherlands, Denmark, Sweden, Finland, Latvia, Estonia, and Luxemburg

I. Abortion permitted for social economic reasons within any time: Netherlands, Finland, 
Italy, France, and Luxemburg

In this work it is also possible to find considerations about Latin America.
Cuba in 1965 legalized abortion until 12 weeks of pregnancy and maintained 

an abortion percentage under 21 in every thousand of women in reproductive age, 
10 points under the regional average.

Chile, El Salvador, Nicaragua, and the Dominican Republic criminalized abor-
tion without exceptions. Honduras, following the code of medical ethics, allows the 
abortion to save the life of the pregnant.

Argentina, Costa Rica, Venezuela, Peru, and Paraguay admit the abortion to 
save the life of the pregnant; being that in Argentina, the permission also covers 
women that are not capable of perceiving the reality, and in Venezuela it is allowed 
to protect the honor of men and women.

Uruguay, Colombia, Equator, Bolivia, Mexico, Panama, and Guatemala admit the 
abortion in cases of rape and incestuous pregnancy; Uruguay also allows the pro-
cedure of economical struggle and Colombia, Mexico, and Panama when there is a 
formation problem within the fetus. Brazil maintains the criminalization of abortion 
without punishment when resulted from rape or when there is no other way of sav-
ing the woman’s life; in this way the anencephalic abortion is not punished agreeing 
to the supreme court’s decision. The United States of America in the constitution 
liberates the abortion procedure, but there is some bureaucracy in different states.

Other countries not remembered could be brought to this subject. It is the case 
of those who hardened the laws against abortion. Between these is Japan. Turkey is 
where the abortion is permitted with pregnancy until the tenth week, and the deci-
sion is of the women. In Israel, the abortion is permitted when it presents physical 
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or psychological risk to the women, in cases of problems in fetus formation and 
humanitarian reasons. The pregnancy of a second son or a non-authorized preg-
nancy, in China, makes women to be obligated to abort.

In Russia, abortion is legal until the twelfth week of pregnancy. In 1920, Russia 
became the first country to legalize abortion in all circumstances, whereas through 
the twentieth century, the legislation concerning abortion in the country was 
modified, and its prohibition came back in 1936, remaining this way until 1954. 
According to data from the United Nations, Russia has the highest number of 
abortions per women in fertile age of the world, between 15 and 40 years, with 
about 1.3 million abortions (absolute number) realized per year, which is about 53.7 
abortions per 1000 women. The Italian legislation before 1978 used to consider a 
crime interruption in pregnancy, but with the implementation of law 194, on that 
year, the voluntary abortion was decriminalized, permitting it until the third month 
of the pregnancy in public hospitals in Italy and in the fourth or the fifth month in 
case of therapeutic nature (when there is risk for the mother and in detection of 
bad formation and other anomalies). In this country a higher percentage of doc-
tors, obstetrics, and anesthetists can be found, about 70%, that deny making the 
procedure.

The abortion in New Zealand was legalized, since 1977, until 20 weeks of preg-
nancy and after 20 weeks, if impacting the women’s health. The legislation requires 
that after 20 weeks the abortion needs to be made in public hospitals. In Australia 
the abortion is legalized since 1970. The increasing number of women going 
through the procedure made the government to launch a public policy to decrease 
the number.

In Mozambique it was regulated by a law and was permitted only in case of 
risking the pregnant women, in case of rape, until the tenth week. The law was 
approved by the president in 2014.

During the Mandela government, in the Republic of South Africa, the abortion 
was legalized. There are private clinics, but the government offers the service for 
free. Until the twelfth week, the procedure is through pill taking. In the African 
continent besides the Republic of South Africa and Mozambique, Green Cape and 
Tunisia are other countries that have a legislation about abortion.

The quote of the happenings in relation to different countries with very different 
religious backgrounds, varying the geographic location and political organization, 
allows us to understand that the liberation or restriction of abortion depends more 
on the social and political field than in the scientific field. The chirurgical risk of the 
procedure is very little.

The attention to the legislation in each country is the first step to take when 
approaching the subject and the procedure having in mind the possible punish-
ments. On different countries, the legislation comes slowly changing, not only fol-
lowing the advance on medical sciences but modifying the laws of social behavior 
varying in each society [8].

The religious aspects have to always be considered between the patient and the 
doctor, their beliefs, and how society refers to it. Contradictions are found within 
followers of different religions that spread across the globe. A rough calculation 
expects more than 3000 sects with doctrines and dogmas, its particularities, and 
the essence not differing much [5].

In reality the religion that affects most the occidental world and strongly pres-
ent in Latin countries is Catholicism, side to side to other many doctrines that are 
influenced by Catholicism.

In the occidental world, the Judaic religion is also disseminated that finds its 
center in Jerusalem and the state of Israel.
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The oriental countries are followers of other religions such as Buddhism, 
Hinduism, and Islamism. The Buddhism and its sects have a high location in Japan. 
Islamism is prominent in Iran and in other Arabic countries. Hinduism is situated 
mainly in India, Nepal, Pakistan, and Sri Lanka. Other sects and religious doctrines 
are found and spread throughout the world with pastors worshiping different 
theological thoughts with followers that also go in various ways.

Catholicism, as a religion, was dominated by the first 15,000 years in the 
occidental world after Christ. In 1517 Martin Luther, a Frey from the Saint 
Augustine, promoted a big movement breaking with the unity of the church. The 
reform brought to question social and political aspects of the society in Europe. In a 
bigger meaning, the reform refers to other movements within the catholic church, 
as Calvinism in Switzerland that originated the evangelic church and Henry VIII 
in England that derivate the Anglican Church. These movements brought the 
council of Trent, giving birth to an inside reform of the church. Nowadays with 
the presence of Pope Francis, there is a walk towards the proximity between those 
churches.

In the catholic religion, the practice of abortion is considered a capital sin 
leading those who practice to be expelled. The pope had the power to forgive after 
the abortion if the people regretted, truly delegated in November 2016 the grace 
of forgiving in all countries, as the bishops have done before him. In any way the 
abortion to the Catholics keeps being judged as a capital sin.

In opposition to the catholic church that its followers spread without any wor-
rying of agglomerating, the followers of the Judaic religion conglomerate to build 
mutual help. In this way, the usual Jewish marriage is within the same religion. 
It is common for the Jewish colonies to have institutions such as hospitals to give 
services of health and schools for teaching, obeying religious aspects. In opposite of 
many other religions, the Jewish orthodox followers usually pay close attention to 
the religious traces. In Judaism it is considered that the fetus or the embryo has no 
condition of person before the birth. Inside the Jewish population of the world, it 
can be considered that an ethnic group has ethnical divisions, most being a result of 
geographical ramification of the Israeli population and independent evolving of the 
several Jewish communities around the world. Nowadays, manifestations of these 
ethnical differences in the Jewish community can be observed as cultural expres-
sions of each place, such as linguistic differences. The ethnical division of Jews was 
into two main groups as to Ashkenazi and Sephardi. These two groups are charac-
terized by locality of habiting. The Ashkenazi settled mostly in the Anglo-Germanic 
part of Europe. The Sephardi searched the Latin side, whereas the Misraim and the 
Teimanim are the “Yemenites that live in the oriental side of the world.”

In what refers to abortion in the Jewish religion, if the embryo or the fetus 
presents a risk to the women, the abortion is allowed among the most orthodox 
groups, the conservative, and the reformers. Between the reformists the well-being 
(social and psychological conditions) can be considered to approval. As to the tradi-
tion of the Maimonides, in the twelfth century, if the embryo offers a risk to health, 
mental, or physical well-being of the woman, she can interrupt the pregnancy, as 
self-defense, as the embryo is considered an aggressor. The decision has to be made 
besides a rabbin. It is important to compare with Christianism the traditional Jewish 
religion does not allow that the individual decision of the women but her will has to 
be accompanied with the permission of a rabbin that in his wisdom will find what is 
moral and just.

On the Buddhist point of view, abortion is considered a homicide, although 
there could be various motivations to terminate pregnancy. If the motivation 
is a selfish unconcern, as to not wanting to take care of a baby, it becomes the 
hardest act in the eyes of Buddhism, because the motivation and the act are both 
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destructive. In Buddhism, the motivation can also be positive. If the baby is very 
deformed or mentally insufficient, so wanting to prevent any further suffering, it 
is not condemned to abort considering the secondary vote of bodhisattva practiced 
by all Buddhists that the destructible act should not be avoided if the motivation is 
positive. The ethics here could also be questioned.

In another situation, in the case of risk to the mother during the pregnancy, 
many factors and circumstances come into play on the decision taking, being 
that it is defined by the karma that will be the judge of that action in another life 
depending on the consequences of the abortion. Beyond the causal motivation, 
the Buddhist teaches that the contemporary motivation (what an individual thinks 
about abortion) is also very important when justifying the abortion. In this way, 
it is important to a Buddhist, in the moment of the abortion, to have in mind the 
carrying thoughts. Some Buddhist traditions do make celebrations for the fetus. 
Supposedly, the realization of those ceremonies is extremely useful for the “soul” of 
the mother. A name is given to the fetus which is prayed for upon their lives. “The 
goal of the Buddhists is to achieve spiritual enhancement, the ‘nirvana’ estate of 
freedom from unhappiness and from the pain existing in the world, a spirituality of 
peace and happiness.” Although there is no consensus on Buddhism as to abortion, 
most of its followers consider it a rupture in the flow of life. Traditional Buddhist 
sources, as to the monastic code, point that the destruction of deliberated life is a 
hard rupture of the traditional teachings. The actual Dalai Lama considers the abor-
tion a mistake but considers that there are occasions that it is justified. Even though 
when the abortion is done to save the life of the woman, it is almost always seen as 
causing a suffering and negative karma.

The followers of Islamism, as to the Coran, condemn the action of killing; many 
stick to fanatic in following, for example, a war, as of not worrying to die, with the 
idea that will bring them in the presence of Allah. This fanatic position in good 
times reaches the belief of young boys that with some frequency explode bombs 
attached to their bodies, in crowded places with the intention of practicing terror-
ism and without fearing death. The main cause of condemnation of abortion among 
Muslims is in the historical roots.

Hinduism is a religion that has various gods that are venerated in different occa-
sions and different places, in general, condemns the act of abortion.

Beyond these churches of the dominant point of view in the occidental world, as 
in the oriental world, other sects can be analyzed.

The church of Jesus Christ and the Saints in the Last Days, the Mormons, do not 
advice the procedure of abortion; they go against it. Although if the preservation 
of women health or the pregnancy is resulted from a rape case, in this manner to 
save the spiritual life of women, the procedure is permitted by the president of the 
church and then consulted by a doctor.

In the Anglican Church, many consider a point of view aside of the church’s 
main decision. There is a permission for it to be done, despite many forbidding the 
abortion.

The Methodist church presumes that abortion is an extreme case, when there is a 
risk for the mother’s life, because it should have the conditions to having more chil-
dren and should also have the chance of taking care of the children already existing. 
It is admitted the possibility of abortion in pregnancy coming from a rape case if 
the woman does not wish to keep the pregnancy, considering that she was not given 
the choice of the sexual act, a point of view that goes against the holy spirit of the 
evangelic announced by Jesus Christ. The interruption of pregnancy in cases that 
medicine proves the unviability of the survival of the fetus is admitted, as it is the 
case of anencephalic fetus (fetus without encephalic mass that only remains alive as 
long as the maternal body is fed).
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As to the Jehovah Testimonies, in what concerns the abortion, there is not a 
standard position generally considering that interrupting the pregnancy is a heavy 
sin and it is a killing of the fetus. The same position that the one adopted by society 
is legal and established as right is usually accepted.

The Universal Church of the Kingdom of God is an evangelical church, with its 
headquarters in the Salomon’s Temple, in São Paulo, Brazil. Founded in the 9th of 
July of 1977 by Edir Macedo, it became one of the fastest growing religious groups 
in the world with approximately 6000 temples, 12,000 pastors, and 1.8 million 
followers around the country and 8 million around the world and 15,000 in 105 
countries, being the most popular in Portuguese-speaking nations. It is one of the 
biggest religious organizations of Brazil and the twenty-ninth biggest church in 
followers of the world. In a public declaration made more than 10 years ago and 
recently reaffirmed, pastor Macedo clarifies: “I’m in favor of abortion. I’m in favor 
of women having the right to decide.”

Sex and sexual pleasure are accepted as a desirable practice between Taoism 
and Confucianism. The practice must be observed with moderation and also the 
practice be considered in relation to reproduction and the abortion as an acceptable 
resource, although there are groups of Taoists aiming the preservation of life that 
have a vision against abortion.

Many of the native North American cultures have a woman-centered point of 
view when it comes to abortion, looking at it as a valid option. Other existing reli-
gions do not present followers in a considerable number that by occasion intervene 
or not in some way on abortion.

2. Final comment

After the passage of what occurs in most part of the world, in relation to what 
is necessary to know about the operation of the abortion, it is possible to consider 
that greater are the barriers to follow through with the procedure than they are to 
be stopped. Beyond that through the dialogue, the conclusion is reached that it is 
necessary to have optimal conditions to operate.

The first condition for an abortion to be provoked is the women’s desire and 
that she fulfils the health conditions, time of pregnancy, age, and psychological 
conditions.

The second is the presence of a doctor capable of proceeding and authorized by 
the professional associations. Another condition is the existence of a local such as 
a hospital environment filled with the necessary tools and life support. As all those 
aspects related to the characters that agreed on the procedure are fulfilled, it is 
needed to have in mind the religious aspects too the involved and that those do not 
prohibit the event.

In the end, it is needed to verify the location, the city, and the country where it 
is intended to be practiced. The chirurgic procedure has appropriate laws for that 
manner and if they allow or prohibit it. If the abortion is punished without excep-
tions, it cannot be made. If it fills the exceptions, then it shall be done.

All of that shows that it is easier to understand and that it is harder to find an 
abortion that obeys all the laws, religious beliefs, and morality of the involved than 
it is to find a secure but illegal abortion.
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Chapter 2

Is Induced Abortion a Part of 
Family Planning in China?
Jinlin Liu, Yvon Englert and Wei-Hong Zhang

Abstract

Family planning policy is one of the basic policies in China. Since the founding 
of New China, it has gone through three stages during its development process, 
which include free fertility policy, one-child policy (including selective two-child 
policy), and universal two-child policy. The number of induced abortions in 
China has increased from 3,910,110 in 1971 to 9,626,731 in 2017, and the propor-
tion of induced abortions in birth control surgeries of family planning in China 
has increased from 30.0% in 1971 to 50.6% in 2017. It is concluded that although 
induced abortion is not a part of the family planning policy of China, it has been a 
part of family planning services in China.

Keywords: family planning, induced abortion, policy, contraception, China

1. Introduction

As one of the basic policies in China, the family planning policy plays a vital role 
in regulating the fertility level of the population and the total population number. 
Before 2016, the one-child policy of China is well known all over the world due to 
its strict regulation and implementation. As one of the important means of birth 
control surgeries, many scholars think that induced abortion is a part of China’s 
family planning policy and plays an important role during the implementation 
process of one-child policy. This chapter will make a macroanalysis of the history 
and current situation of the family planning policy and induced abortion in China 
and further analyze the relationship between them, thus to finally answer whether 
induced abortion is a part of family planning in China.

2.  The history and current situation of the family planning policy  
in China

As is known to all, the family planning policy remains one of the basic policies 
in China. Actually, the family planning policy has existed since ancient China. 
Beginning with the establishment of Qin dynasty, the family planning policy was 
always implemented to encourage fertility from 221 BC to 617 AD. In Tang dynasty 
which was the height of feudal age, it had been a basic state policy to encourage 
fertility from 618 to 907 AD [1]. However, from then on, some scholars had begun 
to suggest to control the population growth speed.

Wang Fanzhi, who was a poet in the early period of Tang dynasty, was regarded 
as the first person to put forward that one couple should only have one child. In the 
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later dynasties of Song, Ming, and Qing, although there were no specific regulations 
in family planning policies, the governments did not encourage fertility. Ma Duanlin, 
a famous scholar in the end of the Song dynasty and the author of Wenxian Tongkao, 
put forward a relatively complete family planning theory which included fewer 
births, healthier births, and paying more attention to comprehensive population 
quality. And it was very similar with the modern population and family planning 
policy in China. Wang Meicun, the demographer in Qing dynasty and the author of Yi 
Bing Ri Ji, was regarded as the first person to put forward that the government should 
reduce its population birth rate. He put forward the strategy for controlling popula-
tion growth by implementing drug abortion on women after the first child [2–4].

After the founding of the New China, with the changes of country situation, 
the China’s family planning policy has gone through three big stages with a series of 
reforms [5]. Figure 1 shows the development process of family planning policy in 
China since 1949.

1. The first stage was from the time of country founding to the early 1970s. 
Affected by the former Soviet Union’s theory of encouraging population 
growth, the Great Leap Forward and the national famine from 1959 to 
1961 in China and other factors, although the Chinese government advocated 
independent birth control, the society presented a trend of substantially fair 
fertility which has led to the rapid population growth [6].

2. The second stage was from the mid-1970s to late 1990s. The family planning 
policy was adopted by the Chinese Government in the mid- and late 1970s 
to respond to the challenge of China’s enormous population. It was identi-
fied as one of the basic national policies in the 12th National Congress of the 
Communist Party of China and was written into the national constitution in 
December 1982. From then on, the family planning policy of advocating that 
one couple should only have one child was implemented forcibly to strictly 
control the population growth speed. In particular, the Chinese government 
relaxed the policy regulation in rural areas and allowed families with a girl as 
the first child to have a second child [7].

3. The third stage was from the early 2000s to date. With the continuous decline 
of population total fertility rate and serious challenge by the impending aging 
society, the Chinese government began to pay more attention on how to make 
adjustment on the family planning policy thus to promote population growth 
to a certain extent and change the imbalanced age structure of the population. 
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In September 2002, the Population and Family Planning Law of the People’s 
Republic of China came into effect. From then on, the Chinese government 
encouraged the couple who are both from one-child families to have two 
children. In November 2013, it was proposed to implement the policy of selec-
tive two-child policy in the Decision of the Central Committee of the Communist 
Party of China on Some Major Issues Concerning Comprehensive Deepening the 
Reform, which meant that the couple that as long as one of them was from the 
one-child family could have two children. However, it did not work well. Some 
scholars pointed out that China has fallen into the low fertility rate trap. In 
October 2015, the 18th Central Committee of the Chinese Communist Party 
decided to abolish the basic one-child policy and selective two-child policy and 
to replace them by a universal two-child policy which meant that every couple 
can have two children. The revised Population and Family Planning Law of the 
People’s Republic of China has come into effect since January 1, 2016 [8–11].

In general, after being implemented for 40 years, the Chinese government 
considers the family planning policy to be a great success, because it has significantly 
reduced population growth. The fertility rate has dropped from 5.8 in the 1970s to 
1.7 in 2013 [12]. China has entered the ranks of low-fertility-level counties. The abil-
ity and quality of family planning services are quickly upgraded. And it has signifi-
cantly improved the population quality. However, the policy has its drawbacks. For 
instance, the age structure of population is unbalanced, the birth sex ratio is unbal-
anced, the population quality is different between urban and rural areas, etc. [13].

At present, besides the universal two-child policy, the Chinese family planning 
policy also includes some key aspects as follows:

First, in terms of the reproduction regulation, (1) family planning shall be imple-
mented chiefly by means of contraception. The state creates conditions to ensure that 
individual citizens have the rights of informed choice to choose safe, effective, and 
appropriate contraceptive methods. When birth control operations are performed, 
the recipients’ safety shall be ensured; (2) couples of reproductive ages shall conscien-
tiously adopt contraceptive methods and accept technical services and guidance for 
family planning. Incidence of unwanted pregnancies shall be prevented and reduced; 
and (3) couples of reproductive ages who implement family planning shall receive the 
basic items of family planning technical services specified by the state for free.

Second, in terms of the family planning technical services, (1) the state establishes 
premarital healthcare and maternal healthcare systems, thus to prevent or reduce the 
incidence of birth defects and improve the health of newborns; (2) the governments at 
all levels shall take measures to ensure citizens’ access to technical services for family 
planning in order to improve their reproductive health; and (3) persons who provide 
technical services for family planning shall give guidance in citizens who implement 
family planning in choosing the safe, effective, and appropriate contraceptive methods.

Third, the illegal behaviors include (1) illegally performing operations to 
family planning on other persons, (2) using ultrasonography or other techniques 
to identify fetal gender or to bring about sex-selective pregnancy termination for 
nonmedical purposes for other persons, and (3) providing a fake medical report or 
issuing a counterfeit certificate of family planning.

3. The history and current situation of induced abortion in China

Induced abortion is a concept of modern medicine which is different from 
spontaneous abortion. However, induced abortion has existed since ancient times 
in China. In ancient China, encouraging fertility is not only a kind of conception 
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but also an official policy implemented by the rulers; thus the rulers were opposed 
to abortion. Since the Qin dynasty and Han dynasty, forced abortions of pregnant 
women or causing death by abortions would be regarded as criminal acts [14]. The 
earliest records about abortion in Chinese history began in the Han dynasty, and it 
had formed three kinds of abortion skills which included drug abortion, external 
force abortion, and acupuncture abortion. After the Tang dynasty and Song dynasty, 
due to the pressure of population growth, abortions had become a universal ten-
dency in some areas, which finally led to the open and profession of abortion [15]. In 
the Qing dynasty, the Republic of China, and the early period of New China during 
twentieth century, abortion is still regarded as a criminal act which was clearly speci-
fied in related criminal laws. At the beginning of New China, the central government 
strictly restricted sterilization and induced abortion. However, in August 1953, with 
the promulgation of the Guide for Contraception and Induced Abortion in China, 
induced abortion had been legalized basically. Since 1979, the crime of abortion had 
been abolished from the new criminal law of China [16]. At present, abortion in 
Taiwan of China still remains a crime unless during emergency [17].

In general, as shown in Figure 2, according to the statistical results in China 
Health Statistics Yearbook 2018, the overall level of induced abortion of family 
planning in China presents a trend of ups and downs from 1971 to 2017. In 1971, 
the number of induced abortions was 3,910,110, and it reached the highest level in 
history in 1983 with 14,371,843. Then the number was maintained between 600 and 
800 million in the twentieth century. At present, the number of induced abortions 
in China was 9,626,731 in 2017, which was about 2.5 times than that in 1978. Figure 3 
shows the proportions of induced abortions in birth control survey of family plan-
ning in China from 1971 to 2017. It presents an overall trend of gradual growth from 
30.0% in 1971 to 50.6% in 2017.

In addition, there are some other research results about the induced abortion 
situation in China [18–22]. First, induced abortion among females presents a 
younger trend. The age of women who had induced abortions is mainly distributed 
from 20 to 29 years old, and those who are under 25 years account for nearly half. 
Second, the proportion of induced abortions of young unmarried women ranges 
from 20 to 30% among all induced abortions, and their age are basically under 
24 years old. Third, among married women who have induced abortions, the peak 

Figure 2. 
Number of induced abortions within family planning services in China.
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period of induced abortions is within 4 years after being married. Fourth, the 
proportion of repeat abortions is generally from 30 to 50%.

There are four main reasons related to the overall induced abortion in China 
[23–25], including unintended pregnancy with non-contraception, unintended 
pregnancy with contraception failure, sex selection (son preference especially in 
rural areas), and non-compliance with regulations of the family planning policies.

4.  Relationship between the family planning policy and induced 
abortion in China

Since the founding of New China, the family planning policy is implemented 
chiefly relying on the means of contraception. Induced abortion is just a remedial 
measure for contraceptive failure. However, induced abortion was considered to 
have played an important role in the early period of the rapid decline of fertility rate 
after the implementation of the one-child policy in China, which attracted wide 
attention from the international community [26, 27].

The Chinese government has always advocated the contraceptive preven-
tion for achieving the goal of birth control. The methods of intrauterine devices 
(IUD), sterilization, and tubal ligation were widely used in the early period of 
one-child policy. However, with the population boom in the late 1970s and the 
implementation of one-child policy in the early 1980s, the strict control indica-
tor on fertility number has made induced abortion as one of the most important 
technical means for local governments at all levels in China from the 1980s to 
the early 1990s [28, 29], which resulted in the rapid increase of induced abortion 
rate and the rapid decline of fertility rate. Actually, at that time, the strict control 
indicator on fertility number, “one-vote negation system” of family planning, 
standard assessment on contraceptive rate, etc. had been the important ways for 
local government performance assessment and cadre promotion. What is  
more, many forced abortions have taken place in China [30, 31]. Since the 
mid-1990s, the family planning policy has undergone several adjustments and 
improvements, one important adjustment of which was the intervention action to 
reduce the number of policy-caused induced abortions, and followed by a signifi-
cant decline of the induced abortion rate later in China [32].

Figure 3. 
Proportion of induced abortions in birth control surgery of family planning.
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The informed choice promoted in the International Conference on Population 
and Development in 1994 had provided good external environment for the trans-
formation of China’s contraceptive work, in particular, to reduce the induced abor-
tion level [33]. Since March 1995, China began to implement the policy of informed 
choice and cancel part of related assessment indicators such as sterilization rate, 
induced abortion rate, etc. Through implementing the combined way, guided by the 
professional technical person and self-selection of contraceptive measures by the 
residents, it popularized the high-quality services of family planning and reduced 
the induced abortion rate [34]. The importance of the informed choice right was 
confirmed legally by the Population and Family Planning Law of the People’s Republic 
of China promulgated in December 2001. Meanwhile, the legality of social upbring-
ing fee or compensation fee was clarified for the first time, which made those 
women of unintended pregnancy have the possibility of unplanned fertility and 
further reduced the rate of induced abortion.

As one of the important assisted birth control methods in the implementa-
tion process of family planning policy in China, the level of induced abortion is 
significantly affected by the development trend of the family planning policy [7]. 
The rate of induced abortion when the one-child policy is implemented strictly to 
control the fertility rate is significantly higher than when the family planning policy 
is implemented moderately. A previous study showed that the induced abortion risk 
of married women of reproductive age was reduced by about 24% [32]. Under the 
background of moderate family planning policy, on the one hand, the establishment 
of social upbringing fee or compensation fee system makes it possible for women 
of reproductive age with unintended pregnancies to have the unplanned fertility 
choice; on the other hand, the implementation of informed choice policy gives 
women a certain amount of informed choice right in which they can choose the 
appropriate contraceptive measures by themselves, which can improve the contra-
ception effect and avoid the unintended pregnancy to a certain extent, thus to reduce 
the risk of induced abortion relatively in China [35–39]. Using China Population and 
Reproductive Health Survey Data in 1997, Chen Wei analyzed the influencing fac-
tors of induced abortion of Chinese women, and the results showed that the family 
planning policy did not have significant impact on induced abortion of the women 
pregnant for the first time, but the effect would be increased significantly with the 
increase of pregnancy time [27, 40]. Other related studies found that unwanted 
pregnancy caused by contraceptive failure was the primary reason of induced 
abortion in China [26, 41]; however, non-compliance with the regulations of family 
planning policy was the main reason of induced abortion in rural areas in China [29].

In addition, although there is no clear regulation in the latest Population and 
Family Planning Law of the People’s Republic of China, many local governments, fam-
ily planning service institutions, and other related organizations have implemented 
the post-abortion family planning service (PAFPS) to reduce the risk of repeat 
abortion. Meanwhile, the Family Planning Branch of Chinese Medical Association has 
developed the guide of post-abortion family planning service [42].

5. Conclusions

In general, although induced abortion is never being regulated or clarified 
specifically in any related authoritative family planning policies or family planning 
laws actually in which it always emphasizes the importance of contraception, as the 
primary remedial measure of contraceptive failure, induced abortion has played a 
non-negligible and important role in controlling the fertility rate. Meanwhile, the 
induced abortion level in China is constantly changing with the development of 
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family planning policy. Undeniably, China has achieved its objective of birth control 
by implementing the one-child policy, but it has also led to higher rate of induced 
abortion which means that Chinese women face higher risks of reproductive health. 
However, with the implementation of universal two-child policy and further 
advancement of PAFPS in China, the induced abortion level of family planning 
in China maybe further reduced which is worth looking forward to. Meanwhile, 
induced abortion of unmarried women who are not in the scope of family planning 
policy and service should be paid much more attention to. Therefore, although we 
cannot conclude that induced abortion is a part of family planning policy in China, 
it has been a part of the family planning service in China.
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Chapter 3

East-West Divide in Abortion 
Behaviour in the EU Countries 
Since 1990: Ongoing or Vanished 
Differentiation?
Jiřina Kocourková

Abstract

In the late 1980s, the East-West divide by birth control was identified in Europe 
as both parts differed by contraceptive practices and abortion rates. The aim of this 
chapter is to investigate changes in abortion behaviour and ‘whether the East-West 
divide in abortion behaviour remained relevant by 2009’. As the large variation in 
terms of abortion rates and contraceptive patterns is still identified in Europe, we 
want to investigate ‘to what extent it has reflected in the birth control patterns’. The 
main results could be summed up as follows: (1) the East-West divide in abortion 
behaviour was distorted, but not fully eliminated. Besides the former Eastern and 
Western abortion patterns, the new ‘low abortion’ pattern has emerged. (2) Within 
the EU countries, convergent trends towards lower abortion level were identified 
since 1990. However, as regards the structure of abortions, a pattern of divergence 
has been apparent due to differences in transition to modern contraception use. (3) 
The use of modern methods of contraception rather depends on structural macro-
level factors and contextual incentives and barriers as the impact of individual 
characteristics on the use of contraception does not differ much between countries 
under study.

Keywords: abortion, contraception, abortion rate, fertility, East-West division

1. Introduction

In the late 1980s, the East-West divide by birth control was identified in Europe 
as both parts differed by contraceptive practices and abortion rates [1]. This East-
West divide resulted from divergent historical trends between the two regions [2]. 
‘Abortion culture’ was the term used to characterise the nature of birth regulating 
behaviour in the formerly socialist countries of Soviet bloc, that is, Eastern Europe, 
up to the end of the 1980s [3, 4]. Liberal abortion legislation made induced abor-
tions easily accessible as well as socially acceptable. Abortions were highly prevalent 
because they were available upon request and mostly free of charge [5]. Due to its 
wide availability, easy accessibility and social acceptability, abortion became an 
element of reproductive culture with moral legitimacy [6]. In most countries, women 
had an average of one to two lifetime abortions. In Soviet Union and Romania, 
however, women with three to five abortions were not uncommon [7, 8].  
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Modern contraceptives (hormonal contraception) were less available and of poor 
quality; thus, most couples relied on traditional methods [4].

On the contrary, in Western Europe, modern contraceptives were widely avail-
able, and registered abortion rates in Western European countries were significantly 
lower than those in Eastern European countries [8]. One of the explanations of such 
profound differences in birth control practices lays in different timing of liberaliza-
tion of abortion law in Western and Eastern European countries. In most former 
socialist countries of Eastern Europe, abortion law was liberalised in 1950s and pre-
dated the spread of hormonal contraception since the late 1960s. In most Western 
European countries abortion law was liberalised later, in the 1970s and 1980s, thus 
after the spread of modern contraceptives [9]. In Western Europe, the transition 
towards the dominant use of modern contraception was termed the contraceptive 
revolution [10] and took place during the 1960s and 1970s [8].

Moreover, abortion played different roles in these two regions as women who 
had abortions differed sharply between the countries of Eastern and Western 
Europe [1]. In the Eastern European countries, abortion was used to limit family 
size once certain parity had been reached; thus induced abortion was the most 
frequently requested by married women with two or more children. The highest 
abortion rates were registered in women in their late 20s and 30s and formed a 
rather ‘late abortion pattern’ [4]. On the other hand, in Western European coun-
tries, abortion was used primarily in case of mistimed pregnancies, so most women 
who had abortions were young, childless and unmarried [1]. The highest abortion 
rates were the most typical for young age categories of women, thus formed a pat-
tern that could be labelled as ‘early abortion pattern’.

Before 1990, the East-West differences in Europe were apparent not only in 
birth control methods but also in fertility patterns. In Western Europe, large-scale 
changes in childbearing were under way since the 1970s. Modern contraceptives 
were instrumental in childbearing postponement to the later age of women and 
fertility decline below replacement level in this region [11]. In contrast, in Eastern 
Europe, the early childbearing pattern characterised by the highest fertility rates 
of women in the age of 20–24 years and fertility around replacement level was kept 
in the Eastern Europe until the beginning of the 1990s [12]. Accordingly, the early 
childbearing pattern and late abortion pattern were closely connected. Besides, 
since the contraceptive prevalence was low, trends in fertility and abortion rates 
were inversely related [13].

At the beginning of the 1990s, the East-West divide was characterised by the 
profound difference in both the abortion level and the contraceptive prevalence. 
While in Western and Northern Europe, the abortion rate varied between 14 and 
22 abortions per 1000 women aged 15–44; in Eastern Europe, it was on average 
88 per 1000 [14]. As regards the contraceptive use in Western and Northern 
Europe, more than 94% of users employed modern effective methods (pills, IUD, 
and barrier methods) in contrast to only 44% of them in Eastern Europe [8]. 
Since 1990, political and socio-economic transformation has occurred in Eastern 
Europe that also reflected in profound changes of the reproductive behaviour. 
The early childbearing pattern gradually vanished as a result of transition towards 
later childbearing. In Eastern Europe, decrease in both fertility and abortion rates 
was registered in the 1990s [12]. Trends in fertility and abortion rates ceased to 
be inversely related and became independent in some countries [15]. Although 
contraceptive use increased and abortion rate steadily decreased in most Eastern 
European countries during last decades, in some countries, abortion rates remain 
relatively high (42 per 1000 in 2010–2014), more than 20% of women in repro-
ductive age still relied on traditional methods and the level of unmet need for 
contraception varied between 15 and 20% [16].
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The 1990s are regarded as the period of major discontinuities and a growing 
differentiation in Eastern Europe. Although there were some studies on abor-
tion trends since 1990, most of them related to comparison across world regions 
with no specific attention to Western or Eastern European countries [17–19]. 
Nevertheless, more attention was paid to European cross-national comparisons in 
contraceptive practices [20–23]. Recently, two studies supported the continuation 
of East-West divide in contraceptive use [16, 24]; however, in these two studies, the 
continuation of East-West divide was taken as presumption to be confirmed, and 
the increased regional variation, particularly within Eastern Europe, was ignored.

Furthermore, less attention has also been devoted to assessment of changes 
in abortion in relation to changes in contraceptive use in Eastern Europe despite 
investigation of the relationship between trends in contraceptive use and in the 
incidence of induced abortion has been a subject of many studies on other world 
regions [25–27]. Interestingly, findings have not been consistent as increased 
contraceptive use need not necessarily lead to lower abortion rates and vice versa 
[26]. Fertility change plays the key role of mediating factor, which means that in 
case of a rapid fertility decline significant decrease in abortion need not occur as 
only increased contraceptive use by itself may be unable to meet the growing need 
for fertility regulation. This was particularly relevant for Eastern Europe in the 
1990s.

In the 2000s, widening of EU and further integration of Europe were expected 
to contribute also to demographic convergence within EU. Many countries in 
Eastern Europe took steps towards reforming their reproductive health policies 
and programmes related to family planning as well as discussed the factors that 
could promote increased contraceptive use and decline in reliance on abortion 
[28]. The aim of this chapter is to investigate changes in abortion behaviour and 
‘whether the East-West divide in abortion behaviour remained relevant by 2009’. 
As the large variation in terms of abortion rates [14] and contraceptive patterns 
[24] is still identified in Europe, we want to investigate ‘to what extent it has 
reflected in the birth control patterns’. Has the former East-West divide remained 
or has the new one emerged? 2009 was taken for detailed analysis of the relation-
ship between abortion and contraceptive behaviour in EU countries as the most 
detailed data on abortion and, in particular, on contraceptive use were available’.

2. Data and methods

Data sources on abortion and birth control method are of different quality; 
therefore, several international data sources were used. The international databases 
referred on abortions included Eurostat and [29]. As regards the contraception use, 
data collected by the UN [30] and data from [29] were relevant. Moreover, data 
from the Generation and Gender Survey, the second wave, (2007–2008; [31]) were 
used for detailed analysis of characteristics of users. Furthermore, cross-country 
differences in abortion legislation should be taken into account when making a 
comparison. Only 21 out of 28 EU countries with liberal legislation and available 
data on abortions were considered for analysis. Ireland, Malta, and Poland were not 
included into analysis due to restrictive legislation [29]. Austria, Croatia, Cyprus, 
and Luxembourg were not included as no national or international data on abortions 
were available. The time limit for an induced abortion is not uniform across countries 
[29]. It is 10–14 weeks of gestation in most EU Member States, but higher in Sweden 
(18 weeks) and the UK (24 weeks). Countries have also different policies and 
practices with regard to the time limit for induced abortion for a foetal or maternal 
indication. Parental authorization for induced abortion of women under the age of 
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European countries during last decades, in some countries, abortion rates remain 
relatively high (42 per 1000 in 2010–2014), more than 20% of women in repro-
ductive age still relied on traditional methods and the level of unmet need for 
contraception varied between 15 and 20% [16].
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The 1990s are regarded as the period of major discontinuities and a growing 
differentiation in Eastern Europe. Although there were some studies on abor-
tion trends since 1990, most of them related to comparison across world regions 
with no specific attention to Western or Eastern European countries [17–19]. 
Nevertheless, more attention was paid to European cross-national comparisons in 
contraceptive practices [20–23]. Recently, two studies supported the continuation 
of East-West divide in contraceptive use [16, 24]; however, in these two studies, the 
continuation of East-West divide was taken as presumption to be confirmed, and 
the increased regional variation, particularly within Eastern Europe, was ignored.

Furthermore, less attention has also been devoted to assessment of changes 
in abortion in relation to changes in contraceptive use in Eastern Europe despite 
investigation of the relationship between trends in contraceptive use and in the 
incidence of induced abortion has been a subject of many studies on other world 
regions [25–27]. Interestingly, findings have not been consistent as increased 
contraceptive use need not necessarily lead to lower abortion rates and vice versa 
[26]. Fertility change plays the key role of mediating factor, which means that in 
case of a rapid fertility decline significant decrease in abortion need not occur as 
only increased contraceptive use by itself may be unable to meet the growing need 
for fertility regulation. This was particularly relevant for Eastern Europe in the 
1990s.

In the 2000s, widening of EU and further integration of Europe were expected 
to contribute also to demographic convergence within EU. Many countries in 
Eastern Europe took steps towards reforming their reproductive health policies 
and programmes related to family planning as well as discussed the factors that 
could promote increased contraceptive use and decline in reliance on abortion 
[28]. The aim of this chapter is to investigate changes in abortion behaviour and 
‘whether the East-West divide in abortion behaviour remained relevant by 2009’. 
As the large variation in terms of abortion rates [14] and contraceptive patterns 
[24] is still identified in Europe, we want to investigate ‘to what extent it has 
reflected in the birth control patterns’. Has the former East-West divide remained 
or has the new one emerged? 2009 was taken for detailed analysis of the relation-
ship between abortion and contraceptive behaviour in EU countries as the most 
detailed data on abortion and, in particular, on contraceptive use were available’.

2. Data and methods

Data sources on abortion and birth control method are of different quality; 
therefore, several international data sources were used. The international databases 
referred on abortions included Eurostat and [29]. As regards the contraception use, 
data collected by the UN [30] and data from [29] were relevant. Moreover, data 
from the Generation and Gender Survey, the second wave, (2007–2008; [31]) were 
used for detailed analysis of characteristics of users. Furthermore, cross-country 
differences in abortion legislation should be taken into account when making a 
comparison. Only 21 out of 28 EU countries with liberal legislation and available 
data on abortions were considered for analysis. Ireland, Malta, and Poland were not 
included into analysis due to restrictive legislation [29]. Austria, Croatia, Cyprus, 
and Luxembourg were not included as no national or international data on abortions 
were available. The time limit for an induced abortion is not uniform across countries 
[29]. It is 10–14 weeks of gestation in most EU Member States, but higher in Sweden 
(18 weeks) and the UK (24 weeks). Countries have also different policies and 
practices with regard to the time limit for induced abortion for a foetal or maternal 
indication. Parental authorization for induced abortion of women under the age of 
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18 years is required in 11 countries under study: Czech Republic, Denmark, Estonia, 
Greece, Hungary, Italy, Latvia, Lithuania, Portugal, Sweden, and Slovakia. Finally, 
completeness of available data, defined as covering at least 90% of all legal abor-
tions [17], was reported for 10 countries from Western Europe (Belgium, Denmark, 
Finland, France, Germany, Italy, Portugal, the Netherlands, Sweden, and the United 
Kingdom) and for 6 countries from Eastern Europe (Bulgaria, Czech Republic, 
Estonia, Hungary, Slovakia, and Slovenia). Higher risk of under-reporting could be 
found in Latvia, Lithuania, and Romania, and also in Greece and Spain. It relates 
particularly to abortions performed in private clinics or abortions among migrants. 
Some national statistics may not include medical abortions. By 2010, medical 
abortion was not allowed in five Eastern European countries under study: Czech 
Republic, Hungary, Lithuania, Romania, and Slovakia.

Comparative analysis included both the changes in the level and structure of 
induced abortions, and changes in contraceptive practice. General abortion rate 
is defined as the number of legally induced abortion per 1000 women aged 15–49. 
Age-specific induced abortion rate is defined as the number of induced abortion 
of women per 1000 women of given age group. Contraceptive prevalence rate is 
defined as the percentage of women in reproductive age (15–49 years) or their 
partners who were using a contraceptive method at a particular point in time 
[30]. The analysis of relationship between contraception and abortion was based 
on data that were obtained for 18 European countries from online databases of 
Eurostat as regards abortions and from the UN [30] as regards prevalence of 
modern contraceptive use (percentage using contraception among women who 
are married or in a union, modern method: sterilization, pills, injectable, implant, 
IUD, male condom, or vaginal barrier method). Cluster analysis of birth control 
indicators was used to give more detailed insight into current typology of abor-
tion behaviour in the EU. The following four indicators were included into cluster 
analysis: general abortion rate in 2009, abortion rate of women aged 15–19 years 
in 2009, ratio of abortion rates of women in the age group 20–24 to 25–29 years 
in 2009, and contraceptive prevalence rate of modern methods (latest available 
data). These indicators were selected to capture the specific aspect of abortion 
behaviour that could differentiate between abortion patterns. Greece, Portugal, 
and the Netherlands were not included in cluster analysis as abortions by age 
group of women were not available for these countries.

Finally, data from the second wave of Generation and Gender Survey [31] 
were analysed as they provide more information about contraceptive behaviour in 
selected three countries: the Czech Republic (2008), France (2008), and Bulgaria 
(2007). This survey collected representative data from people aged between 18 
and 79 in European countries. The key feature of the survey is the cross-national 
comparability by providing the survey design, a standard questionnaire, and 
common definitions and instructions in all countries [32, 33]. The core ques-
tion, investigating current use of contraceptive methods, was ‘Are you doing or 
using anything to prevent pregnancy?’. For the purpose of comparison, only data 
concerning women of reproductive age (18–44) were included in the analysis. 
Furthermore, the analysis was restricted to women of reproductive age, who had a 
partner—whether cohabiting or not—at the time of the interview. Therefore, the 
total number of women aged 18–44, eligible for analysis, was 1522 in the Czech 
Republic, 1334 in France, and 556 in Bulgaria. We utilised SPSS version 20 to 
analyse the data and, more specifically, to compare the percentage distributions 
of female respondents by contraceptive status. In the event that respondents 
reported multiple contraceptive methods, only the most effective method was 
taken into account. The traditional and less effective methods cited in the analysis 
included withdrawal and periodic abstinence. The pills, IUDs, and condoms were 
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all considered to be effective contraceptives. However, when applying multivari-
ate statistical analysis to identify differences in the use of modern contracep-
tives by individual characteristics, only the pills and IUDs were included into 
calculations. Adjusted odds ratios were used to assess predictors for the use of 
the modern contraceptives. We applied binary logistic regression to adjust for 
potential confounding factors. Age, type of partnership, number of children, and 
education were included as independent variables, while the use or non-use of pill 
or IUD was the dependent binary variable.

3. Results

Changes in cross-national variations in abortion rate can be assessed when 
plotting EU countries according to both values in 1989 and 2009 (Figure 1). 
Interestingly, a group of Eastern European countries could be clearly separated 
from Western European countries, which suggests continuation of East-West 
divide. It is apparent that Eastern European countries differed from the West region 
by both level of abortion rates and by abortion trends between 1989 and 2009. As all 
Eastern European countries registered a profound decline in abortion rates during 
this period, variations in abortion rate across the East region were significantly 
reduced. While the general abortion rate in 1989 ranged between 35 (Slovenia) 
and 66 (Bulgaria and Estonia) abortions per 1000 women aged 15–49, in 2009, it 
was only between 7.7 (Slovakia) and 25 (Estonia) abortions per 1000 women aged 
15–49. Interestingly, the abortion rate fell most precipitously in Slovakia and the 
Czech Republic, i.e. in those countries that did not register the highest incidence of 
abortion. In most of the countries, the decline in abortion rate occurred predomi-
nantly in the 1990s, and after 2003, the pace of the decrease slowed down [17].

In contrast to the East region, variation in abortion rates within the West region 
in 1989 was not large as Western European countries mostly registered low abortion 
rates, between 3 (Greece) and 14 (France) abortions per 1000 women aged 15–49 
(Figure 1). Furthermore, although abortion rates held fairly steady in Finland and 

Figure 1. 
EU countries by general abortion rates in 1989 and 2009 (abortions per 1000 women aged 15–49).
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18 years is required in 11 countries under study: Czech Republic, Denmark, Estonia, 
Greece, Hungary, Italy, Latvia, Lithuania, Portugal, Sweden, and Slovakia. Finally, 
completeness of available data, defined as covering at least 90% of all legal abor-
tions [17], was reported for 10 countries from Western Europe (Belgium, Denmark, 
Finland, France, Germany, Italy, Portugal, the Netherlands, Sweden, and the United 
Kingdom) and for 6 countries from Eastern Europe (Bulgaria, Czech Republic, 
Estonia, Hungary, Slovakia, and Slovenia). Higher risk of under-reporting could be 
found in Latvia, Lithuania, and Romania, and also in Greece and Spain. It relates 
particularly to abortions performed in private clinics or abortions among migrants. 
Some national statistics may not include medical abortions. By 2010, medical 
abortion was not allowed in five Eastern European countries under study: Czech 
Republic, Hungary, Lithuania, Romania, and Slovakia.

Comparative analysis included both the changes in the level and structure of 
induced abortions, and changes in contraceptive practice. General abortion rate 
is defined as the number of legally induced abortion per 1000 women aged 15–49. 
Age-specific induced abortion rate is defined as the number of induced abortion 
of women per 1000 women of given age group. Contraceptive prevalence rate is 
defined as the percentage of women in reproductive age (15–49 years) or their 
partners who were using a contraceptive method at a particular point in time 
[30]. The analysis of relationship between contraception and abortion was based 
on data that were obtained for 18 European countries from online databases of 
Eurostat as regards abortions and from the UN [30] as regards prevalence of 
modern contraceptive use (percentage using contraception among women who 
are married or in a union, modern method: sterilization, pills, injectable, implant, 
IUD, male condom, or vaginal barrier method). Cluster analysis of birth control 
indicators was used to give more detailed insight into current typology of abor-
tion behaviour in the EU. The following four indicators were included into cluster 
analysis: general abortion rate in 2009, abortion rate of women aged 15–19 years 
in 2009, ratio of abortion rates of women in the age group 20–24 to 25–29 years 
in 2009, and contraceptive prevalence rate of modern methods (latest available 
data). These indicators were selected to capture the specific aspect of abortion 
behaviour that could differentiate between abortion patterns. Greece, Portugal, 
and the Netherlands were not included in cluster analysis as abortions by age 
group of women were not available for these countries.

Finally, data from the second wave of Generation and Gender Survey [31] 
were analysed as they provide more information about contraceptive behaviour in 
selected three countries: the Czech Republic (2008), France (2008), and Bulgaria 
(2007). This survey collected representative data from people aged between 18 
and 79 in European countries. The key feature of the survey is the cross-national 
comparability by providing the survey design, a standard questionnaire, and 
common definitions and instructions in all countries [32, 33]. The core ques-
tion, investigating current use of contraceptive methods, was ‘Are you doing or 
using anything to prevent pregnancy?’. For the purpose of comparison, only data 
concerning women of reproductive age (18–44) were included in the analysis. 
Furthermore, the analysis was restricted to women of reproductive age, who had a 
partner—whether cohabiting or not—at the time of the interview. Therefore, the 
total number of women aged 18–44, eligible for analysis, was 1522 in the Czech 
Republic, 1334 in France, and 556 in Bulgaria. We utilised SPSS version 20 to 
analyse the data and, more specifically, to compare the percentage distributions 
of female respondents by contraceptive status. In the event that respondents 
reported multiple contraceptive methods, only the most effective method was 
taken into account. The traditional and less effective methods cited in the analysis 
included withdrawal and periodic abstinence. The pills, IUDs, and condoms were 
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all considered to be effective contraceptives. However, when applying multivari-
ate statistical analysis to identify differences in the use of modern contracep-
tives by individual characteristics, only the pills and IUDs were included into 
calculations. Adjusted odds ratios were used to assess predictors for the use of 
the modern contraceptives. We applied binary logistic regression to adjust for 
potential confounding factors. Age, type of partnership, number of children, and 
education were included as independent variables, while the use or non-use of pill 
or IUD was the dependent binary variable.

3. Results

Changes in cross-national variations in abortion rate can be assessed when 
plotting EU countries according to both values in 1989 and 2009 (Figure 1). 
Interestingly, a group of Eastern European countries could be clearly separated 
from Western European countries, which suggests continuation of East-West 
divide. It is apparent that Eastern European countries differed from the West region 
by both level of abortion rates and by abortion trends between 1989 and 2009. As all 
Eastern European countries registered a profound decline in abortion rates during 
this period, variations in abortion rate across the East region were significantly 
reduced. While the general abortion rate in 1989 ranged between 35 (Slovenia) 
and 66 (Bulgaria and Estonia) abortions per 1000 women aged 15–49, in 2009, it 
was only between 7.7 (Slovakia) and 25 (Estonia) abortions per 1000 women aged 
15–49. Interestingly, the abortion rate fell most precipitously in Slovakia and the 
Czech Republic, i.e. in those countries that did not register the highest incidence of 
abortion. In most of the countries, the decline in abortion rate occurred predomi-
nantly in the 1990s, and after 2003, the pace of the decrease slowed down [17].

In contrast to the East region, variation in abortion rates within the West region 
in 1989 was not large as Western European countries mostly registered low abortion 
rates, between 3 (Greece) and 14 (France) abortions per 1000 women aged 15–49 
(Figure 1). Furthermore, although abortion rates held fairly steady in Finland and 

Figure 1. 
EU countries by general abortion rates in 1989 and 2009 (abortions per 1000 women aged 15–49).
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France, and Italy together with Germany registered decline in the abortion rate, 
the dominant trend in this region was an increase in abortion rate. It regarded both 
countries with rather higher abortion rate within this region, that is, Sweden, the 
UK, Denmark, and those with low abortion rate, that is, Greece, Spain, Belgium, 
and the Netherlands. The steepest rise (from 3 to 11 abortions per 100 women) 
was registered in Spain, which was attributed to the rapidly growing immigrant 
population. Similarly, immigration is behind the increase in abortions also in 
other countries. Recent studies indicated that 25–36% of abortions in Finland, the 
Netherlands, and Sweden were requested from foreign-born women, largely those 
of non-European origin [17].

Contrary to previous findings, ordering of countries according to abortion 
rates in 2009 rather suggests vanishing of the former East-West divide (Figure 2). 
Although the highest abortion rates were found in Eastern European countries 
(Estonia, Romania, and Bulgaria) and the lowest abortion rates were found in 
Western European countries (Germany, Greece, the Netherlands, Portugal, and 
Belgium), Slovakia together with Czech Republic, Slovenia, and Lithuania reached 
levels even lower than those registered in five countries of the former West region, 
that is, Sweden, France, the UK, Denmark, and Spain. Thus, as regards the abortion 
rate in 2009, a group of four countries that were formerly a part of Eastern Europe 
no longer belonged to the East region.

Cluster analysis based on birth control indicators of 18 EU countries in 2009 
revealed the existence of three clusters of countries that differ by both level and 
structure of abortion as well as by contraceptive prevalence rate of modern method 
(Figure 3). These clusters are characterised by differences in average values of 
general abortion rate, abortion rate of teenage women, ratio of abortion rate of 
women aged 20–24 and 25–29, and contraceptive prevalence rate of modern method 
(Table 1). The first cluster can be taken as a continuation of the former ‘early 
abortion pattern’ as it consisted predominantly of Western and Northern European 
countries, Denmark, Sweden, Finland, the UK, and France. Newly, Hungary and 
Spain emerged in this cluster. As the ratio of abortion rate in age 20–24 to 25–29 is 
higher than 1, the concentration of abortions mainly among young women is the 
main characteristic of this cluster. Moreover, the abortion rate of teenage women 
is quite high despite the high contraceptive prevalence of modern methods in these 

Figure 2. 
General abortion rate in 2009 in EU Member States (abortions per 1000 women aged 15–49).
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countries. The abortion rate of teenage women is even as high as in the second cluster 
of countries characterised by ‘high abortion pattern’ typical for Bulgaria, Romania, 
Estonia, and Latvia, that is, the Eastern European countries. Abortion rate was 
reduced in these countries; however, it was still high in all age groups in comparison 
with other EU countries. Ratio of abortion rate in age 20–24 to 25–29 is only slightly 
lower than 1 suggesting that dominant characteristics became the relatively high 
abortion level instead of highest frequency of abortions among women in the late 20s 
and early 30s as it was two decades before. The third ‘low abortion’ cluster emerged 
as a new one and consists of a mix of countries, that is, Italy, Belgium, Germany, and 
four Eastern European countries that are part of the East region: Lithuania, Slovenia, 

Figure 3. 
Dendrogram with three clusters of EU countries determined by similarities in abortion pattern in 2009. Notes: 
Cluster analysis using average linkage between groups, SPSS version 20. Variables included into cluster analysis: 
abortions per 1000 women aged 15–49, abortions per 1000 women aged 15–19, ratio of abortion rates in 20–24 
to 25–29 (2009), and contraceptive prevalence rate of modern methods.

Cluster Pattern Countries Abortions 
per 1000 
women 

aged 15–49

Abortion 
rate in age 

15–19

Ratio of 
abortion 

rate 
in age 

20–24 to 
25–29

Contraceptive 
prevalence 
of modern 
methods %

First Early 
abortion

Denmark, 
France, 

Hungary, 
Sweden, the 
UK, Finland, 

Spain

13-Mar 16.53 Jan-16 64.3

Second High 
abortion

Bulgaria, 
Romania, 

Estonia, Latvia

21.63 16.93 0.95 47.43

Third Low 
abortion

Italy, 
Lithuania, 
Belgium, 
Germany, 
Slovakia, 
Slovenia, 

Czech Republic

Aug-32 Jul-30 1.00 69.10

Table 1. 
Distribution of 18 EU countries into three clusters, the average values of indicators.
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France, and Italy together with Germany registered decline in the abortion rate, 
the dominant trend in this region was an increase in abortion rate. It regarded both 
countries with rather higher abortion rate within this region, that is, Sweden, the 
UK, Denmark, and those with low abortion rate, that is, Greece, Spain, Belgium, 
and the Netherlands. The steepest rise (from 3 to 11 abortions per 100 women) 
was registered in Spain, which was attributed to the rapidly growing immigrant 
population. Similarly, immigration is behind the increase in abortions also in 
other countries. Recent studies indicated that 25–36% of abortions in Finland, the 
Netherlands, and Sweden were requested from foreign-born women, largely those 
of non-European origin [17].

Contrary to previous findings, ordering of countries according to abortion 
rates in 2009 rather suggests vanishing of the former East-West divide (Figure 2). 
Although the highest abortion rates were found in Eastern European countries 
(Estonia, Romania, and Bulgaria) and the lowest abortion rates were found in 
Western European countries (Germany, Greece, the Netherlands, Portugal, and 
Belgium), Slovakia together with Czech Republic, Slovenia, and Lithuania reached 
levels even lower than those registered in five countries of the former West region, 
that is, Sweden, France, the UK, Denmark, and Spain. Thus, as regards the abortion 
rate in 2009, a group of four countries that were formerly a part of Eastern Europe 
no longer belonged to the East region.

Cluster analysis based on birth control indicators of 18 EU countries in 2009 
revealed the existence of three clusters of countries that differ by both level and 
structure of abortion as well as by contraceptive prevalence rate of modern method 
(Figure 3). These clusters are characterised by differences in average values of 
general abortion rate, abortion rate of teenage women, ratio of abortion rate of 
women aged 20–24 and 25–29, and contraceptive prevalence rate of modern method 
(Table 1). The first cluster can be taken as a continuation of the former ‘early 
abortion pattern’ as it consisted predominantly of Western and Northern European 
countries, Denmark, Sweden, Finland, the UK, and France. Newly, Hungary and 
Spain emerged in this cluster. As the ratio of abortion rate in age 20–24 to 25–29 is 
higher than 1, the concentration of abortions mainly among young women is the 
main characteristic of this cluster. Moreover, the abortion rate of teenage women 
is quite high despite the high contraceptive prevalence of modern methods in these 
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countries. The abortion rate of teenage women is even as high as in the second cluster 
of countries characterised by ‘high abortion pattern’ typical for Bulgaria, Romania, 
Estonia, and Latvia, that is, the Eastern European countries. Abortion rate was 
reduced in these countries; however, it was still high in all age groups in comparison 
with other EU countries. Ratio of abortion rate in age 20–24 to 25–29 is only slightly 
lower than 1 suggesting that dominant characteristics became the relatively high 
abortion level instead of highest frequency of abortions among women in the late 20s 
and early 30s as it was two decades before. The third ‘low abortion’ cluster emerged 
as a new one and consists of a mix of countries, that is, Italy, Belgium, Germany, and 
four Eastern European countries that are part of the East region: Lithuania, Slovenia, 

Figure 3. 
Dendrogram with three clusters of EU countries determined by similarities in abortion pattern in 2009. Notes: 
Cluster analysis using average linkage between groups, SPSS version 20. Variables included into cluster analysis: 
abortions per 1000 women aged 15–49, abortions per 1000 women aged 15–19, ratio of abortion rates in 20–24 
to 25–29 (2009), and contraceptive prevalence rate of modern methods.
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Slovakia, and the Czech Republic. These countries have low abortion rate combined 
with high contraceptive prevalence of modern methods in common.

Looking at those clusters in more detail, three patterns of abortion behaviour in EU 
countries can be better identified (Figure 4). France was selected from the first cluster 
as representative of the former Western ‘early abortion pattern’ characterised by high 
abortion rate among women younger than 25 years and particularly among teenage 
women. Although in France the highest percentage of women using pills was found 
(Figure 5), it is connected with the highest propensity to end an unwanted pregnancy 
among teenage woman, suggesting the increase in demand for fertility control due 
to a delay in fertility has not been sufficiently met yet. Bulgaria was selected from the 
second cluster as the representative of the ‘high abortion pattern’ (Figure 4). Women 
aged 20–29 years accounted for the highest frequency of abortions, and the abortion 
rate of women aged 30–34 is also considerably high. Interestingly, the abortion rate 
of youngest Bulgarian women aged 15–19 is comparable with that of French women 
in this age group. Behind the high abortion rate are the low improvements in modern 
contraceptive practice, as only 40% of Bulgarian women of reproductive age use 
modern methods of birth control (Figure 5). While these two clusters confirm the 
continuation of the former ‘Western’ and ‘Eastern’ patterns, the third one has emerged 
recently as a result of a rapid increased use of effective contraceptive methods. The 
Czech Republic could be taken as a representative of this ‘low abortion pattern’, with 
high contraceptive prevalence of modern methods (78%) and low general abortion 
rate (12%). The fall in abortion rates was most pronounced in the age group with 
traditionally highest rates of abortion, that is, between 20 and 34 years, which resulted 
in diminishing the differences in abortion rates between all age groups.

The comparison of contraceptive behaviour in the Czech Republic, France, 
and Bulgaria based on data from the second wave of the Generation and Gender 
Survey highlights differences in family planning practice in the three countries. 
While both in the Czech Republic and France the highest percentage of women 
aged 18–44 years and having partner uses the pills (45% and 49%), in Bulgaria, 
the dominant effective method of contraception is condom (23%). In contrast to 
the Czech Republic and France, 20% of Bulgarian women aged 18–44 years and 
having partner rely on traditional and less-effective method. Furthermore, in 

Figure 4. 
Age-specific abortion rates in 2009 (abortions per 1000 women).
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Bulgaria, high level of unmet need for contraception probably exists as almost 20% 
of Bulgarian women do not practice fertility control although they do not intend to 
have a child. Other studies also confirmed the highest prevalence of non-use and 
traditional method use [16, 28]. The impact of individual characteristics on the 

Figure 5. 
Percentage distribution of women by method of contraception, generation and gender survey, second wave, and 
women aged 18–44 having a partner. Data source: GGS2 (second wave), Czech Republic (2008), France (2008), 
and Bulgaria (2007).

Czech Republic France Bulgaria

Type of partnership

Living together (ref.) 1 1 1

Not living together 1.78*** 1.43** 1.35**

Age group

18–24 8.00*** 6.65*** 3.69***

25–29 2.83*** 3.37*** 2.23***

30–34 1.85*** 1.93** 1.45**

35–39 1.34** 1.45** 1.14*

40–44 (ref.) 1 1 1

Number of children

0 (ref.) 1 1 1

1 1.02 1.12 1.15

2 1.20 1.23 1.11

3 + 1.09 1.13 1.21

Educational level

Lower (ref.) 1 1 1

Secondary 1.06 1.31* 1.12

Higher 1.26* 1.42* 1.39**

Number of users 1522 1334 556

Data source: GGS2 (second wave), Czech Republic (2008), France (2008), Bulgaria (2007).
Note: Binary logistic regression, ***p < 0.01; **p < 0.05; *p < 0.1, SPSS version 20.

Table 2. 
Determinants of contraceptive use of the pill or IUD by women in selected countries (odds ratio).
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Slovakia, and the Czech Republic. These countries have low abortion rate combined 
with high contraceptive prevalence of modern methods in common.

Looking at those clusters in more detail, three patterns of abortion behaviour in EU 
countries can be better identified (Figure 4). France was selected from the first cluster 
as representative of the former Western ‘early abortion pattern’ characterised by high 
abortion rate among women younger than 25 years and particularly among teenage 
women. Although in France the highest percentage of women using pills was found 
(Figure 5), it is connected with the highest propensity to end an unwanted pregnancy 
among teenage woman, suggesting the increase in demand for fertility control due 
to a delay in fertility has not been sufficiently met yet. Bulgaria was selected from the 
second cluster as the representative of the ‘high abortion pattern’ (Figure 4). Women 
aged 20–29 years accounted for the highest frequency of abortions, and the abortion 
rate of women aged 30–34 is also considerably high. Interestingly, the abortion rate 
of youngest Bulgarian women aged 15–19 is comparable with that of French women 
in this age group. Behind the high abortion rate are the low improvements in modern 
contraceptive practice, as only 40% of Bulgarian women of reproductive age use 
modern methods of birth control (Figure 5). While these two clusters confirm the 
continuation of the former ‘Western’ and ‘Eastern’ patterns, the third one has emerged 
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Figure 4. 
Age-specific abortion rates in 2009 (abortions per 1000 women).
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Bulgaria, high level of unmet need for contraception probably exists as almost 20% 
of Bulgarian women do not practice fertility control although they do not intend to 
have a child. Other studies also confirmed the highest prevalence of non-use and 
traditional method use [16, 28]. The impact of individual characteristics on the 

Figure 5. 
Percentage distribution of women by method of contraception, generation and gender survey, second wave, and 
women aged 18–44 having a partner. Data source: GGS2 (second wave), Czech Republic (2008), France (2008), 
and Bulgaria (2007).

Czech Republic France Bulgaria

Type of partnership

Living together (ref.) 1 1 1

Not living together 1.78*** 1.43** 1.35**

Age group

18–24 8.00*** 6.65*** 3.69***

25–29 2.83*** 3.37*** 2.23***

30–34 1.85*** 1.93** 1.45**

35–39 1.34** 1.45** 1.14*

40–44 (ref.) 1 1 1

Number of children

0 (ref.) 1 1 1

1 1.02 1.12 1.15

2 1.20 1.23 1.11

3 + 1.09 1.13 1.21

Educational level

Lower (ref.) 1 1 1

Secondary 1.06 1.31* 1.12

Higher 1.26* 1.42* 1.39**

Number of users 1522 1334 556

Data source: GGS2 (second wave), Czech Republic (2008), France (2008), Bulgaria (2007).
Note: Binary logistic regression, ***p < 0.01; **p < 0.05; *p < 0.1, SPSS version 20.

Table 2. 
Determinants of contraceptive use of the pill or IUD by women in selected countries (odds ratio).
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use of modern method (pills and IUD) was analysed by binary logistic regression. 
After adjustment for all characteristics in Table 2, the use of the pill was found 
significantly associated with the type of partnership, age, and education in all three 
countries. The Czech youngest women are eight times more likely to use the pill or 
IUD than women aged 40–44 years old while Bulgarian youngest women less than 
four times. Not living with a partner significantly predicts the use of the pill as well 
as higher education attainment. Interestingly, the number of children did not prove 
to be a statistically significant predictor in all countries under study.

4. Discussion

Between 1989 and 2009, a sharp decrease in abortion rates in Eastern Europe 
narrowed variations in abortion behaviour across EU countries. We have found that 
the East-West divide in abortion behaviour was distorted, but not fully eliminated. 
Up to 2009, the main differentiating signs remained similar to the former abortion 
patterns as high abortion rates across all age group of women were still typical for 
the ‘Eastern’ abortion pattern and the high abortion rate of young women kept to 
be typical for the ‘Western’ abortion pattern. However, a considerable decline in the 
abortion rate in some Eastern European countries (Lithuania, Slovakia, the Czech 
Republic, and Slovenia) resulted in formation of a new abortion pattern differ-
ent from the former Eastern and Western patterns. These countries joined some 
Western European countries that also registered a decline of already low abortion 
rate (Italy and Germany).

However, during the period under study, Eastern European countries started 
to differ not only in abortion behaviour but also in contraceptive practice. Some 
recent cross-country studies disregard that Eastern European countries signifi-
cantly differed by the increase in the use of modern contraceptives since 1990. 
The study of Dereuddre et al. [16, 24] confirmed that the East-West divide in 
contraceptive use continued to be relevant up until recently. Accordingly, Western 
European countries were characterised by the widespread use of modern contra-
ception, and Central and Eastern European countries were characterised by a high 
prevalence of traditional methods. However, this study did not recognise that in 
some Eastern European countries, in particular the Czech Republic and Slovakia, 
the transition to the dominant use of modern contraceptives occurred in such 
profound way that it could be considered as complete [13, 15]. Rapid transition to 
use of modern contraceptive method prevented a shift of high abortion rate to the 
youngest age group of women similarly to the characteristics of the former ‘West’ 
abortion pattern. Instead, a new pattern of low abortion across all age group could 
be formed.

Thus, around 2009, three abortion patterns could be determined. The ‘early 
abortion pattern’ continued to exist although it was no more dominant only for 
Northwestern part of Europe as Spain and Hungary showed similar characteris-
tics. The relatively high teenage abortion rate and abortion rate of women aged 
20–24 years is due to the great variation in quality and quantity of sexuality 
education and sexual and reproductive health services financing, and partly due 
to a growing demand for abortion from women in ethnic minority groups [29]. 
Moreover, the longer gestational limit for an induced abortion in some countries 
(the UK and Sweden) could also contribute to the maintenance of this model. 
France was taken as a typical example of this abortion pattern. Despite abortion 
rates remain stable in France since the early 1990s, the age of the women who have 
abortions decreased during this period [19]. Since the mid-1990s, abortion rates 
below the age of 25 years increased while remaining stable at other ages. It seems 
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that this early abortion pattern was even strengthened in the context of delayed 
childbearing. Besides, the extension of gestational limit in 2001 and legalization 
of medical abortion in private practices in 2004 and in family-planning centres in 
2009 probably also contributed to fixing this pattern in France.

Interestingly, the other two countries came out to belong to this ‘early abor-
tion pattern’. Spain was the country where the abortion rate has significantly 
increased in the 2000s. It was probably due to an increase in immigrant popula-
tion as immigrant women’s abortion rate was found three times higher than 
that of Spanish women [33]. Similar findings relate also to other countries 
with a higher proportion of immigrant populations like Sweden and Finland 
since immigrants have greater difficulties to access contraception. Finally, in 
Hungary, improvements in contraceptive use were registered as the pill became 
the most frequently used contraceptive methods instead of barrier methods [34]. 
However, the increase in contraceptive prevalence did not prevent unintended 
pregnancies of young women since the abortion rate among young women 
remained relatively high.

The ‘late abortion pattern’ typical for Eastern European countries prior to 1990 
seems to have been transformed to ‘high abortion pattern’ for part of these coun-
tries. Thus, the specific Eastern European pattern continues to exist in the context 
of more liberal abortion law than prior to 1990. This pattern is not characterised by 
high abortion rate dominantly in older age of women like prior to 1990 when most 
of abortion law enabled women to request an abortion only after having a certain 
number of children. Despite a decline in abortion level and an increase in contra-
ceptive prevalence by 2009, these countries continued to differ from the rest of 
EU countries by higher abortion rate across the whole reproductive age of women. 
The increase in contraceptive prevalence itself was not a sufficient determinant of 
reduction of abortions in any age group as mainly the increase in use of less effec-
tive methods occurred. Rather the shift in method mix towards modern contracep-
tion could induce the more profound decline in abortion level [26]. Abortion rate is 
high in societies where low contraceptive prevalence or use of ineffective methods 
is combined with low-fertility norms, and in societies with a high propensity to 
rely on induced abortion [25]. Accordingly, some increase in contraception preva-
lence was probably not accompanied by the replacement of traditional methods 
with more effective alternatives in these countries. Accordingly, the high abor-
tion rate still registered in Bulgaria, Estonia, Latvia, and Romania in 2009 can be 
explained by high prevalence of using traditional method and still high propensity 
to rely on induced abortion despite sexual and reproductive health programmes 
were established in the 1990s [28]. Only modern contraception can replace abor-
tion. The previous studies [26] showed the inverse of the relationship when the 
proportion of women using traditional methods was plotted against abortion 
rate, that is, reliance on abortion was increasing with the prevalence of traditional 
method of contraception.

Besides, fertility decline that occurred in Romania in the first half of the 
1990s was not sufficiently compensated by contraceptive prevalence rise and 
resulted even in the temporal increase in abortion rate [35]). Furthermore, this 
fertility decline related to the births of second and third-order and it did not 
contribute to first birth postponement [36]. Although subsequent decline in 
abortion rate has been registered, some experts pointed out that the number of 
unreported, privately performed induced abortions particularly in Romania has 
increased substantially [17]. The declines rather represent a combination of real 
declines in incidence and a shift to unreported abortions. Significant reduction 
in the abortion rate would be obtained if most traditional contraceptive methods 
shifted to modern methods. Decline in abortion rate without the widespread 
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use of modern method (pills and IUD) was analysed by binary logistic regression. 
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rates remain stable in France since the early 1990s, the age of the women who have 
abortions decreased during this period [19]. Since the mid-1990s, abortion rates 
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that this early abortion pattern was even strengthened in the context of delayed 
childbearing. Besides, the extension of gestational limit in 2001 and legalization 
of medical abortion in private practices in 2004 and in family-planning centres in 
2009 probably also contributed to fixing this pattern in France.

Interestingly, the other two countries came out to belong to this ‘early abor-
tion pattern’. Spain was the country where the abortion rate has significantly 
increased in the 2000s. It was probably due to an increase in immigrant popula-
tion as immigrant women’s abortion rate was found three times higher than 
that of Spanish women [33]. Similar findings relate also to other countries 
with a higher proportion of immigrant populations like Sweden and Finland 
since immigrants have greater difficulties to access contraception. Finally, in 
Hungary, improvements in contraceptive use were registered as the pill became 
the most frequently used contraceptive methods instead of barrier methods [34]. 
However, the increase in contraceptive prevalence did not prevent unintended 
pregnancies of young women since the abortion rate among young women 
remained relatively high.

The ‘late abortion pattern’ typical for Eastern European countries prior to 1990 
seems to have been transformed to ‘high abortion pattern’ for part of these coun-
tries. Thus, the specific Eastern European pattern continues to exist in the context 
of more liberal abortion law than prior to 1990. This pattern is not characterised by 
high abortion rate dominantly in older age of women like prior to 1990 when most 
of abortion law enabled women to request an abortion only after having a certain 
number of children. Despite a decline in abortion level and an increase in contra-
ceptive prevalence by 2009, these countries continued to differ from the rest of 
EU countries by higher abortion rate across the whole reproductive age of women. 
The increase in contraceptive prevalence itself was not a sufficient determinant of 
reduction of abortions in any age group as mainly the increase in use of less effec-
tive methods occurred. Rather the shift in method mix towards modern contracep-
tion could induce the more profound decline in abortion level [26]. Abortion rate is 
high in societies where low contraceptive prevalence or use of ineffective methods 
is combined with low-fertility norms, and in societies with a high propensity to 
rely on induced abortion [25]. Accordingly, some increase in contraception preva-
lence was probably not accompanied by the replacement of traditional methods 
with more effective alternatives in these countries. Accordingly, the high abor-
tion rate still registered in Bulgaria, Estonia, Latvia, and Romania in 2009 can be 
explained by high prevalence of using traditional method and still high propensity 
to rely on induced abortion despite sexual and reproductive health programmes 
were established in the 1990s [28]. Only modern contraception can replace abor-
tion. The previous studies [26] showed the inverse of the relationship when the 
proportion of women using traditional methods was plotted against abortion 
rate, that is, reliance on abortion was increasing with the prevalence of traditional 
method of contraception.

Besides, fertility decline that occurred in Romania in the first half of the 
1990s was not sufficiently compensated by contraceptive prevalence rise and 
resulted even in the temporal increase in abortion rate [35]). Furthermore, this 
fertility decline related to the births of second and third-order and it did not 
contribute to first birth postponement [36]. Although subsequent decline in 
abortion rate has been registered, some experts pointed out that the number of 
unreported, privately performed induced abortions particularly in Romania has 
increased substantially [17]. The declines rather represent a combination of real 
declines in incidence and a shift to unreported abortions. Significant reduction 
in the abortion rate would be obtained if most traditional contraceptive methods 
shifted to modern methods. Decline in abortion rate without the widespread 
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use of effective birth control methods is not sufficient to encourage the shift 
in reproduction pattern. Van de Kaa [11] identified modern contraceptives as 
the means that made possible not only the low fertility but they also acted as a 
catalyst of changes in reproductive pattern within the concept of second demo-
graphic transition.

On the contrary, other four Eastern European countries, the Czech Republic, 
Lithuania, Slovakia, and Slovenia, that formerly registered high abortion rate, 
contributed to form the new ‘low abortion pattern’ characterised by low abortion 
rates across all age group of women. This pattern is based on the increased use of 
efficient modern contraceptive methods and could be also found in Italy, Belgium, 
and Germany. During the 1990s, fertility decline occurred in the Czech Republic, 
Lithuania, Slovakia, and Slovenia and did not result in any an increase in unmet 
need for family planning as no increase in abortion rate was observed. Instead, a 
decline in abortion in all age group of women was registered. Both young and older 
women improved their contraceptive behaviour although the highest increase in 
use of the pill was registered among young women below the age of 25 years. As a 
result, young women do not rely on abortion when planning childbearing but rather 
prevent unintended pregnancy. So once there were conditions for effective family 
planning, the abortion rate could rapidly fall without any legislative restrictions 
on access to abortions [15]. The increase in contraceptive use has been sufficient 
to encompass both the sharp decline in abortion and the trend towards fertility 
postponement. The spread of modern contraceptive methods facilitates fertility 
changes and may result in altering norms regarding fertility regulation, but also in 
reverse, attitudes with regard to contraceptive use may be shifted [11]. Accordingly, 
significant improvements in contraceptive practice in these Eastern European coun-
tries might encourage shaping of a new reproduction pattern, that is, late fertility 
pattern, as it was documented in the Czech Republic [13].

Analysis of the link between contraceptive use of modern methods and 
individual characteristics has brought findings that are consistent with other 
studies, in particular as regards the educational attainment [16, 23, 24, 37]. Our 
results also confirmed that highly educated women are more likely to use modern 
contraception in all analysed countries across all abortion patterns. Moreover, 
young women are the most receptive to use hormonal contraceptives. While the 
proportions of users of contraceptive methods vary considerably particularly 
between the Czech Republic and France on one side and Bulgaria on the other, the 
characteristics of the users of modern effective methods were found to be similar. 
Therefore, the causes of these variations might be partly explained by the macro-
level factors [38]. Variations observed in contraceptive prevalence and in the mix 
of methods are determined both by the socio-demographic characteristics of the 
respondents and by macro-level factors such as legislation, reproductive health 
care system, family planning programme, or cultural factors and religiosity. 
Social and cultural expectations as well as access and availability may be the lead-
ing factors in behavioural change concerning traditional contraceptive use [16]. 
Differences in contraceptive use across Europe can also attribute to differences in 
gender inequality [24]. Particularly, country levels of gender equality are linked to 
the East-West divide in the type of contraceptive method used. Moreover, family 
policies may also play a role in decision-making about the method of contracep-
tive use. Facilitating the reconciliation of paid work and family life seems to 
enhance reproductive health [39, 40]. More attention for family policies may 
encourage modern contraceptive use [16]. This is particularly relevant for Eastern 
European countries like Romania and Bulgaria where development of family 
policies lags behind other Eastern European countries like Slovenia or the Czech 
Republic [41].
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5. Conclusion

The main results could be summed up as follows: (1) The East-West divide in 
abortion behaviour was distorted, but not fully eliminated. Besides the former 
Eastern and Western abortion patterns, the new ‘low abortion’ pattern has emerged. 
(2) Within the EU countries, convergent trends towards lower abortion level were 
identified since 1990. However, as regards the structure of abortions, a pattern of 
divergence has been apparent due to differences in the transition to modern con-
traception use. (3) The use of modern methods of contraception rather depends on 
structural macro-level factors and contextual incentives and barriers as the impact 
of individual characteristics on the use of contraception does not differ much 
between countries under study.
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Chapter 4

Implantation and the Fetal Health
Aleksandar Ljubic, Dzihan Abazovic, Dusica Ljubic, 
Andrea Pirkovic and Andjela Perovic

Abstract

Implantation is one of the crucial periods in human reproduction. Increasing body 
of evidence suggests that the improper (dysfunctional) implantation and the forma-
tion of the placenta can endanger life and health of both the fetus and the mother, 
during prenatal life and decades after delivery. The idea of the inverted pyramid of 
prenatal care has emerged in the recent years, as the early detection and prevention of 
health disorders of the fetus are specially focusing on the first trimester. By applying 
this principle, disorders in the perinatal period could be prevented or treated with 
better outcome. The changes that lead to the deficient implantation should be sought 
in the preimplantation period, in relation between the embryo and the endometrium. 
It is possible that the time is approaching when the disorders of the pregnancy caused 
by dysfunctional implantation would be the indication for the application of a natural 
IVF (without ovarian stimulation) with the use of new biotechnological achieve-
ments. For better results of the perinatal medicine, it is necessary to apply earlier (in 
the preconception and preimplantation periods) the therapy based on the subcellular 
and genetic level by applying the latest biotechnological procedures.

Keywords: implantation, fetal health, pregnancy complications

1. Introduction

Most of the fetal and maternal complications become apparent with advancing 
gestation. However, since very important complications that occur later in preg-
nancy can be predicted in the first trimester, the focus has been set on the evalua-
tions in early pregnancy, thus inverting the pyramid of prenatal care. Although vast 
majority of early screening tests have been developed and employed, the outcome 
of pregnancies with the major obstetric syndromes still fails to be significantly 
improved. The changes etiologically and pathophysiologically associated with 
disturbed placentation and responsible for the perinatal mortality and morbidity 
should be sought even earlier, in the preimplantation period, in relation between 
the embryo and the endometrium.

2. Early pregnancy screening tests and algorithms

The idea of inverted pyramid of prenatal care has emerged for the purpose of 
prediction and prevention and then early detection and treatment of health disor-
ders of the fetus. By applying this principle, a number of disorders could be pre-
vented or treated with better outcome: fetal aneuploidy and anomalies, miscarriage, 
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stillbirth, preterm delivery, preterm premature rupture of membranes, preeclamp-
sia, and intrauterine growth restriction [1].

In recent years, screening for aneuploidies during the first trimester has reached 
effectiveness of over 90% in identifying the most common aneuploidies by a 
combination of maternal age, fetal nuchal translucency, as well as analysis of free 
beta-hCG and pregnancy-associated plasma protein A (PAPP-A) [2]. Effectiveness 
of screening for potential aneuploidies was further augmented with the introduc-
tion of the noninvasive prenatal testing using maternal plasma cell-free (cf) DNA, 
as a secondary test in those patients already regarded as being at high risk. The 
detection rate of major aneuploidies with this test is up to 99. 3%, with false positive 
rate of 0. 11% [3].

The development of sonography and MRI diagnostics has led to a growing num-
ber of early detected anomalies. A large number of these anomalies can be detected 
already at 11–14 weeks, while a number can only be found at a later gestation [4]. 
The prenatal detection rate for the major anomalies is around 68% (varying from 33 
to 96%) [5, 6].

First trimester screening often focuses on fetal aneuploidy and major structural 
anomalies. However, certain maternal characteristics, such as the age and body 
mass index (BMI), have shown to be very informative, with regard to the predicting 
miscarriage and stillbirth. The risk of preterm delivery is determined by algorithms 
that combine these results of the first trimester screening for aneuploidy, increased 
nuchal translucency, the abnormal ductus venosus flow, and low level of PAPP-A, 
with the characteristics of the mother [7–9]. Such example is the information on 
the length of the cervical canal from 11- to 13-week gestation [9, 10]. The risk of 
spontaneous preterm delivery is associated with cervical shortening in the second 
trimester, as well as in the first trimester. Combining this parameter with fetal 
aneuploidy analyses and major structural anomaly results is likely to be used in the 
future to select a high-risk group that may benefit from close follow-up.

Another example is the screening for the development of early preeclampsia 
(PE), based on the combination of maternal risk factors, mean arterial pressure, 
maternal serum PAPP-A, uterine artery Doppler, and placental growth factor. This 
algorithm has a 95% detection rate for a false-positive rate of 10% [11, 12]. Also, 
different angiogenesis-related biomarkers; antiangiogenic proteins, like soluble 
fms-like tyrosine kinase-1 (sFlt-1) and soluble endoglin; or proangiogenic proteins, 
placenta growth factor (PlGF) and vascular endothelial growth factor (VEGF) 
have been pointed out by a number of authors [10]. The placental protein-13 and 
other markers, disintegrin and metalloprotease-12 (ADAM12), activin A, or inhibin 
A, and other microelements or antioxidants, in isolation or in combination, were 
evaluated in order to predict complications of pregnancy [13–15]. It was also shown 
that early administration of low-dose aspirin (60–80 mg), starting from the first 
trimester, reduces the incidence of intrauterine growth restriction as well as its 
related pregnancy and neonatal complications for 17%, with number needed to 
treat (NNT) 72, and 14% reduction in fetal or neonatal deaths with NNT 24 [16].

The detection of the small for gestational age (SGA) fetuses could be predicted 
by algorithms with the combination of maternal characteristics, mean arterial 
pressure, uterine artery Doppler, and the measurement of various placental prod-
ucts in maternal blood at 11–13 weeks, at a false-positive rate of 10%, about 75% of 
pregnancies without preeclampsia delivering SGA neonates before 37 weeks and 
45% of those delivering at term [17]. Screening for macrosomia by a combination 
of maternal characteristics and obstetric history with fetal NT and maternal serum- 
free ß-hCG and PAPP-A at 11–13 weeks could potentially identify, at a false-positive 
rate of 10%, about 35% of women who deliver macrosomic neonates [18].
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Despite the introduction of the vast early pregnancy screening tests, there is 
still a very slight decrease or even increase in the rate of preterm birth and almost a 
constant rate of miscarriage, stillbirth, preeclampsia, and SGA [19–23]. Except for 
hereditary and structural disorders of the fetus, other disorders are etiologically and 
pathophysiologically associated with disturbed placentation and responsible for the 
perinatal mortality and morbidity [24].

The reasons why the modern medicine still fails to significantly improve the 
outcome of pregnancy with the major obstetric syndromes should be sought in the 
earlier period of pregnancy, even before the conception, and on another subcellular 
level (Personal communication Dudenhausen, Tirana 2015). Because the conse-
quence of these disturbances is seen in dysfunctional placentation, their sources 
must be searched before the time of implantation. This means that the changes 
that lead to the insufficient implantation should be sought in the preimplantation 
period, in relation between the embryo and the endometrium.

The onset and progression of pregnancy require the coordinated implanta-
tion of the embryo and trophoblast invasion into the receptive maternal decidua, 
followed by proper remodeling of the spiral arteries. Proliferation, migration, and 
invasion of trophoblastic cells into the maternal endometrium are the essential 
steps. If any of these steps fails to complete properly because of the endometrial 
dysfunction, the consequences would be the basis for development of obstetric 
complications.

3. Maternal health at preconception period

The implanting embryo physically establishes connections with the mother 
through the endometrium, by a fine-tuned and synchronized crosstalk necessary to 
support the feto-placental development and health throughout gestation [25]. Early 
alterations of endometrial physiology can affect the development of the conceptus 
and the success of pregnancy. The overall status of maternal health is reflecting 
on the endometrium. If we agree that the optimally prepared mucous membranes 
(either endogenously, by its own sex hormone or by exogenous regimes) are one 
of the preconditions for the successful implantation, then the modification of its 
preparation could influence the occurrence of disorders in later pregnancy and after 
the birth of the child.

Several studies have shown that preimplantation embryos are sensitive to 
environmental conditions in which it develops, either in vitro or in vivo, for 
example, in response to culture conditions or maternal diet [26]. Those conditions 
can affect future growth and developmental potential, both pre- and postnatally. 
Recent findings have demonstrated that perturbations of the maternal physiol-
ogy during the peri-conceptional period (e.g., maternal diet) have impact both 
on preimplantation phenotype and long-term development and could lead to 
impaired health during adulthood [26]. Emerging evidence suggests the metabolic 
status of the mother may “program” the offspring’s long-term risk of metabolic 
disease [27].

Modifications of preimplantation embryo conditions, using assisted reproduc-
tive technologies (ARTs) or somatic cell nuclear transfer (SCNT), have been associ-
ated with developmental abnormalities and postnatal consequences such as the 
large offspring syndrome (LOS) in animals [28–30]. Early alterations of the mater-
nal or embryo environment may affect the quality of the  embryo-endometrium 
crosstalk that further leads to pregnancy failure or postnatal detrimental 
consequences.
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4. Endometrium

Before the embryo can implant in the endometrium, the endometrium must be 
in a receptive state. As a result of a series of timed hormonal events, the so-called 
window of implantation is opened, which is the time most suitable for the endome-
trium to support trophoblast-endometrial interaction [31].

The term windows of vulnerability (WOV), i.e., period of time when the 
endometrium is subject to the influence of factors that may disrupt implantation 
conditions, has recently been introduced within the framework of reproductive 
medicine, besides the window of implantation (WOI), i.e., the optimal period of 
time of activation of endometrial receptivity (De Ziegler, personal communication, 
MSD symposium, Barcelona 2016).

Prepregnancy approaches such as weight management, blood pressure and 
blood sugar control, smoking cessation, and optimization of the pregnancy 
interval may improve implantation and placentation and lead to better pregnancy 
outcomes [32].

There are a number of different treatment protocols for the “inadequate” 
endometrium. The medical treatment with estrogens, vasodilators, and sildenafil 
citrate has neither led to significant improvements of morphological parameters nor 
to the results in terms of increasing implantation and reduction of the number of 
miscarriages [33, 34]. There have been reports of trials with immunoglobulins and 
anticoagulants in pregnancy complication prevention [35–39].

The local endometrium therapy is ongoing for several years. One of the promis-
ing therapeutic targets is the corticotropin-releasing hormone (CRH). During 
implantation, corticotropin-releasing hormone plays a key role in facilitating 
endometrial decidualization and early maternal tolerance. The embryo implanta-
tion provokes the maternal endometrial response similar to the invading semi-
allograft that produces acute inflammatory response. After the implantation, the 
embryo suppresses this response and prevents the rejection [40]. The deregulation 
of expression pattern of CRH was associated with unfavorable reproductive out-
comes as well as chronic endometrium-derived inflammatory disorders, such as 
endometriosis and adenomyosis [41]. Positive outcome was found after the intra-
uterine administration of autologous peripheral blood mononuclear cells (PBMCs) 
[41] especially when pretreated with corticotropin-releasing hormone that acts 
by regulating apoptosis of activated T- lymphocytes at the implantation site [42]. 
The results of eight studies showed that intrauterine administration of activated 
autologous peripheral blood mononuclear cells prior to embryo transfer improves 
the reproductive outcomes in women with repeated implantation failure [43].

Besides endometrial receptivity, another very important parameter is the 
endometrial thickness. Defined minimal thickness at approximately 7 mm and 
clinical pregnancy rates after embryo transfer increase with increasing endometrial 
thickness. One of the new therapeutic approaches to improve endometrial thickness 
is the intrauterine perfusion with granulocyte colony-stimulating factor (G-CSF). 
In clinical reproduction, G-CSF has been proposed as a treatment for implantation 
failure and repeated miscarriages, two indications for which a US patent has been 
issued. These authors have applied the drug subcutaneously [44]. Gleicher’s papers 
on flushing uterus cavity with growth factors before the embryo transfer have 
proposed granulocyte colony-stimulating factor as the treatment of implantation 
failure and repeated miscarriages [44]. Chang reported successful endometrial 
expansion in a small group of women with thin endometrium resistant to standard 
treatments, who were able to proceed to embryo transfer and conceive after uterine 
perfusion with G-CSF [45].
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The use of platelet-rich plasma (PRP) to improve endometrial receptivity is 
gaining increasing attention in assisted reproduction technologies. Platelets contain 
a significant amount of growth factors that have positive effects on local tissue 
repair and endometrial receptivity. Several authors have reported autologous PRP 
intrauterine injection improves pregnancy and birth rates, especially in patients 
presenting poor endometrial growth [46].

Chang and associates have recently published the attempt to improve the quality 
of endometrial thickness, implantation rate, and pregnancy success and to reduce 
the complications and miscarriage rate, by flushing the uterus cavity with autolo-
gous platelet-rich plasma in preparation for the implantation during IVF process 
[47]. Farimani reported the first successful pregnancy after administration of PRP 
in a woman with recurrent implantation failure [48]. Kim et al. suggested that the 
use of autologous PRP improved not only endometrial thickness but restored the 
endometrial receptivity of damaged endometrium and increased the implantation, 
pregnancy, and live birth rates (LBR) of the 24 patients with refractory thin endo-
metrium [49]. This therapy delivers biological growth factors, PDGF, TGF-b, and 
VEGF, insulin-like growth factor 1, epidermal growth factor (EGF), and epithelial 
cell growth factor to the endometrium. Our group has, so far, treated 25 patients 
with PRP technology and has achieved a significant improvement of the implanta-
tion rates and in reducing the number of abortions. We reported the first case of 
human embryo obtained after autologous platelet leukocyte-rich plasma (PLRP) 
in vitro activation of ovaries by interrupting Hippo signaling and PLRP stimulating 
AKT pathway with ultrasound-guided orthotropic re-transplantation [50]. The 
patient was a case of an early menopausal woman for whom the ovarian cortex was 
frozen, thawed, and treated with autologous PLRP which was then transplanted 
into her menopausal ovaries. Two months after the procedure, follicle formation 
was noted, and an egg was retrieved resulting in a single embryo [50].

The human endometrium is a dynamic tissue that undergoes monthly cyclic 
changes, including proliferation, differentiation, and degeneration. Apoptosis 
is the common pathway of cell death for eliminating senescent endometrial cells 
from the functional layer of the human endometrium during the late secretory 
phases of the cycle. It has recently been implied that autophagy is involved in the 
endometrial cell cycle affecting apoptosis and is the most prominent during the 
late secretory phase [51]. It is known that the impact on autophagy processes in 
the endometrium may lead to a reduced incidence of pregnancy complications 
related to the implantation. Our group has proved that autophagy, a process of 
controlled self-digestion involved in cellular homeostasis, is dysregulated in endo-
metrial tissue of polycystic ovary syndrome (PCOS) patients and that treatment 
with metformin might influence endometrial autophagy in PCOS [52]. Other 
studies reported that metformin can improve endometrial receptivity, enhance 
endometrial vascularity and blood flow, and revert endometrial hyperplasia and 
carcinoma into normal endometria in addition to improving hyperandrogenism 
and insulin resistance in some women with PCOS [53, 54].

5. Embryo environment

The essential requirements for normal implantation and subsequent pla-
centation leading to a healthy gestation are receptive endometrium and healthy 
embryo. However, there is still a growing number of unexplained failed implanta-
tion outcomes that could not be assigned to known factors and require further 
investigation.
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In recent years it was indicated that different etiologies of infertility arose 
as a result of the underlying genetic and epigenetic changes that contribute to 
the endometrial dysfunction and lead to implantation failure, miscarriage, and 
adverse outcomes. These epigenetic and genetic changes lead to placentation 
defects and contribute to the short- and long-term outcomes associated with 
infertility. One of the main causes for altered genetic and epigenetic regula-
tion of embryo development and placentation was assigned to hormonal and 
nutrition-related changes in maternal environment. Embryos respond to the 
in vivo maternal environment during gestation or during cultivation in vitro in 
multiple ways that can influence their future growth and health. Developmental 
plasticity could be altered by the changes in imprinted gene expression, nutrient, 
and stress-related signaling pathways or cell cycling and apoptotic rates. Embryo 
phenotype changes through a complex network of interactions with a central 
role for maternal-fetal neuroendocrine signaling [55]. Maternal undernutrition 
during gestation alters maternal steroid hormone levels, including elevation of 
glucocorticoids (GC; corticosterone, cortisol), the stress hormones, which can 
alter the physiological condition of the conceptus and affect the intrauterine fetal 
and postnatal growth and cardiovascular and metabolic physiology and enhance 
the risk of adult-onset disease. This exposure of the embryo to glucocorticoids can 
alter the fetal hypothalamus pituitary adrenal (HPA) axis, leading to increased 
fetal GC activity which can, in turn, modify the expression of many downstream-
regulated genes that control growth and metabolism, including cardiovascular 
and renal physiology [55].

The influence of placental function and placental/fetal exchange on fetal 
programming has been in focus of the recent research. Now it has become widely 
accepted that maternal nutrition can have the long-term consequences on the 
offspring without necessarily affecting the size at birth. Altered embryo pheno-
types induced by prenatal nutrition are associated with epigenetic modifications. 
Many imprinted genes contribute to placental function and nutrient exchange [56]. 
Early epigenetic effects in embryos caused by environmental conditions can lead to 
physiological impairment to growth due to reduced nutrient supply. There is now 
evidence from human studies and animal experiments that show the overnutrition 
and undernutrition during the prenatal period which have lifelong health effects 
for the offspring and induce the development of noncommunicable diseases during 
postnatal life [57].

Besides nutrition, the hormonal milieu at conception is known to affect a 
number of imprinted genes that are expressed during the preimplantation period. 
Hormonal status will be especially affected during fertility treatment, mostly dur-
ing IVF.  Because superovulation could lead to altered expression of endometrial 
genes critical to tissue remodeling and placentation, hyperstimulated hormonal 
status has been implicated in an increased risk for pregnancy complications related 
to abnormal placentation [58]. Although global methylation pattern was found to 
be similar among the IVF and spontaneous conceptions early during placentation 
in the first trimester, differential methylation has been identified in multiple loci 
between IVF and non-IVF fertility treatments pregnancies but not when com-
pared with spontaneous conceptions. This suggests that there are differences in 
the infertile population that might be linked to specific treatments, including the 
hormonal hyperstimulation, that could affect gene imprinting [59]. Several studies 
have found that the use of ARTs is linked with irregular DNA methylation in 
human gamete, embryo, placenta, and umbilical cord samples [60, 61]. There were 
also studies that showed association between specific procedures with methyla-
tion differences in placenta, suggesting that specific fertility treatments affect the 
placental epigenome and function [62].
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6. Embryo monitoring

The embryo has, in addition to the endometrium, the crucial importance for 
the success and regularity of the implantation and then placentation. The mor-
phological assessment of the embryos’ quality is insufficient for the cognition of 
its biological resources. The new invasive and noninvasive techniques of embryo 
quality assessment have been developed. Nowadays, the invasive technology means 
preimplantation genetic testing (PGT), the aneuploidy screening, or diagnosis 
of specific genetic disorders of the embryo before the transfer by using next-
generation sequencing (NGS). These tests include biopsy trophectoderm cells with 
blastocyst vitrification [63–65]. With trophectoderm biopsy, both maternal and 
paternal abnormalities can be studied. Possible disadvantages are the presence of 
mosaicism and the fact that the trophectoderm might not be a representative of the 
inner cell mass.

Noninvasive time-lapse embryo monitoring allows continuous embryo observa-
tion without the need to remove the embryo from optimal culturing conditions. The 
information on the cleavage pattern, morphologic changes, and embryo develop-
ment dynamics could help us identify embryos with a higher implantation poten-
tial. It has also been shown that imaging phenotypes reflect the molecular program 
of the embryo, where individual blastomeres develop autonomously toward embryo 
genomic activation [66].

This type of monitoring allows for the collection of much more information on 
the timing of the cleavages and the dynamics of the morphologic changes, with 
analysis of the kinetics of the events up until the blastocyst stage [67].

Various kinetic and morphologic markers have already been found that are 
associated with the minimal likelihood of implantation and others that are pre-
dictive of blastocyst development, implantation potential, genetic health, and 
 pregnancy [68, 69].

7. Gametes

After the formation of the embryo, its fate is already determined. The gamete 
quality has the crucial part in the creation of the high-quality embryos. The condi-
tions, in which oogenesis and spermatogenesis take place, have a crucial impact on 
the quality of embryos that is formed from these gametes.

7.1 Oogenesis

The evaluation of the oocyte quality based on morphological evaluation is not 
sufficient for an insight into the biological potential. It can identify those cells 
that have nuclear immaturity, significant degeneration, or major abnormalities. 
Recently, the developed strategies including the genomic, transcriptomic, and 
proteomic approaches have been applied in assisted reproduction. Their goal is to 
identify a “molecular profile” of embryo development by detecting the chemical 
components in the oocyte, granulosa cells, follicular fluid, and embryo culture 
medium [70].

Better predictors, the birefringence properties of the meiotic spindle, and the 
zona pellucida are indicative of good health of the oocyte [71]. A very useful data 
can be obtained from the application of studying gene expression from cumulus 
cells, using microarrays, as biomarkers for oocyte viability. The metabolomic 
profiling of oocyte spent culture media by mass spectroscopy has shown dif-
ferences related to oocyte maturation, embryo development, and implantation 
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success [72]. Oocyte quality can be assessed by the measurement of oocyte 
oxygen consumption [73].

Spermatogenesis: the quality of spermatogenesis is the condition for the forma-
tion of a good embryo. The advanced sperm selection techniques are based not 
only on the morphological assessment (defragmentation, MACS) but also on the 
evaluation of specific cellular characteristics (membrane integrity, density, surface 
charge) that provide a choice of better quality sperm. The methods of improving 
conditions of gametogenesis, which are applied so far, do not provide a sufficient 
effect. They are mainly related to the balance correction of microelements and 
vitamins, as well as the oxydo-reductive processes in the body. The sperm chroma-
tin and DNA integrity are necessary to ensure normal embryo development. It is 
now clear that DNA damage in spermatozoa has a negative influence on blastocyst 
development and the pregnancy outcome [74] . Similarly, centrosome integrity is 
critical for successful fertilization and embryo development. There are studies that 
have described the association between sperm with DNA damage and a history of 
recurrent miscarriage [75].

7.2 Advanced therapy

Magnetic-activated cell sorting (MACS) technology for sperm could improve 
obstetric and perinatal outcomes compared with those achieved after swim 
up. Treatment of sperm with MACS procedure prior to IVF results in a marked 
improvement in pregnancy rate and cessation of the abortion rate in couples whose 
ejaculates initially had high levels of SDF [76].

A number of prerequisites are needed to create high-quality oocytes, those condi-
tions are likely to be grouped into several parts: the existence of high quality responsive 
oogonia, its potential of the adequate number increase and quality of mitochondria, 
the presence of sufficient amounts and types of growth factors, orchestrated by the 
balance of blocking (Hippo) and activating (ACT) gene pathways [77].

For decades it was believed that the woman’s reproductive potential is entirely 
dependent on the size of the stock (pool) of primordial follicles in the ovary. The 
paradigm that has prevailed for decades in the scientific world about the existence 
of a consistent number of primordial follicles, established during embryonic and 
fetal period, was in many ways changed by Tilly’s group work. They practically 
demonstrated the existence of germline or oogonial stem cells [78].

Their dormant status is characterized by communication with surrounding 
granulosa cells and numerous mechanical and chemical factors controlling the 
progression of their cell cycle. These factors control signaling activation of the 
pathways included in the primordial follicle dormant status regulation, like Hippo 
and AKT signaling [77]. During the recent years, various programs have been 
developed to try to improve the quality of oocytes. It has been shown that it can 
be influenced on the activation of primordial cells and maturation to the mature 
oocyte. The stem cells can be influenced by the stem cell therapy in order to obtain 
the intracellular communication with the existing ovarian primordial oogonia. The 
therapy with mesenchymal stem cells has led to the recovery features of oocytes 
after the chemotherapy-induced insufficiency [79]. The animal experiments by 
the in vitro therapy with developed stem cells have led to the birth of live offspring 
without abnormalities [80]. Other groups of authors have tried to improve the ovar-
ian function with the growth factors obtained from the plasma and enriched with 
platelets and leukocytes. The cases of childbirth after re-transplantation of ovaries 
with support of PRP have been published [81]. Our group has achieved a normal 
pregnancy outcome after the sonographically guided therapy with growth factors in 
a female patient aged 40 years, after 18 attempts of in vitro fertilization.
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The role of the number and function of mitochondria in the development of 
quality oocytes is surely very important. The problems of mitochondrial hetero-
plasmy go with the complicated, technologically very complex methods of polar 
body transfer, spindle transfer, and pronuclear or oocyte transfer [82–84]. The 
augmentation of autologous mitochondria carries a potential treatment. Our team 
has inaugurated the attempt of the mitochondrial energy boosting with ovarian 
high-intensity interval training (HIIT).

The autologous growth factors that are intraovarian instilled are leading to the 
changes in the production and efficiency of the local growth factors. The influence 
on the genetic control of oogenesis, by the modification of the Hippo and AKT sig-
naling pathways, is possible in different ways. The correction of the gene signaling 
or autologous tissue genetic bioengineering is certainly a step forward in obtaining 
the quality gametes [50, 84].

8. Conclusion

Implantation is one of the crucial periods in human reproduction. Increasing 
body of evidence suggests that the improper (dysfunctional) implantation and the 
formation of the placenta can endanger life and health of both the fetus and the 
mother, during prenatal life and decades after delivery. The changes that lead to 
the insufficient implantation should be sought in the preimplantation period, in 
relation between the embryo and the endometrium. It is possible that the time is 
approaching when the disorders of the pregnancy caused by dysfunctional implan-
tation would be the indication for the application of a natural IVF (without ovarian 
stimulation) with the use of new biotechnological achievements. For better results 
of the perinatal medicine, it is necessary to apply earlier (in the preconception and 
preimplantation periods) the therapy based on the subcellular and genetic level by 
applying the latest biotechnological procedures.
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Abstract

The miscarriages’ investigation should include a familiar history, gynecological 
examination and a full laboratory testing including hormonal control, as well as 
karyotype, maternal immune control and thrombophilia testing. If the physician 
suspects the cause of abortions is chromosomal due to heredity, a special blood test 
(karyotype) for the pair is recommended. Chromosomal abnormalities are the most 
common reason for first trimester abortions, and are impossible to be prevented. 
Based on the above data, abortion and the subsequent possible infertility should 
not be considered as a personal failure for the woman and the treating physician. 
Nowadays, medical advancement provides many options combined with psycho-
logical support can actually reduce the miscarriages’ risk.

Keywords: spontaneous abortions, recurrent abortions, diagnosis, therapy

1. Introduction

Spontaneous abortions are considered as one of the most common complications 
in pregnancy. Abortion is defined as the ejection of the fetus until the 20th week 
and is clinically classified based on ultrasound evaluation. Threatened abortion 
is usually accompanied by vaginal bleeding without affecting the pregnancy. 
Incomplete miscarriage is described as incomplete passage of conception products. 
Complete, when all pregnancy products are spontaneously aborted. Septic abortion 
when endometrial infection coexists. Finally, recurrent abortions that are defined 
when three consecutive abortions occur before 20th weeks of gestation [1–5].
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karyotype, maternal immune control and thrombophilia testing. If the physician 
suspects the cause of abortions is chromosomal due to heredity, a special blood test 
(karyotype) for the pair is recommended. Chromosomal abnormalities are the most 
common reason for first trimester abortions, and are impossible to be prevented. 
Based on the above data, abortion and the subsequent possible infertility should 
not be considered as a personal failure for the woman and the treating physician. 
Nowadays, medical advancement provides many options combined with psycho-
logical support can actually reduce the miscarriages’ risk.
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1. Introduction

Spontaneous abortions are considered as one of the most common complications 
in pregnancy. Abortion is defined as the ejection of the fetus until the 20th week 
and is clinically classified based on ultrasound evaluation. Threatened abortion 
is usually accompanied by vaginal bleeding without affecting the pregnancy. 
Incomplete miscarriage is described as incomplete passage of conception products. 
Complete, when all pregnancy products are spontaneously aborted. Septic abortion 
when endometrial infection coexists. Finally, recurrent abortions that are defined 
when three consecutive abortions occur before 20th weeks of gestation [1–5].
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More than 80% of miscarriages occur up to 12 weeks. The percentage of clini-
cally recognized abortions (appeared after 6th week) is estimated to be 12–15%. 
More analytically, 2 miscarriages occurred in 5% of women and ≥3 miscarriages 
in 1–3% of women [1–5]. Recurrent miscarriages consist of a serious problem for 
women with physical and psychological consequences. Abortions and especially 
recurrent miscarriages are considered as heterogeneous groups in regard to etiology 
[1–5]. Two or more causes can coexist, whereas about 50% of cases are character-
ized as idiopathic as a result of genetic, anatomical, endocrine, genetic, anatomical, 
endocrine, autoimmune factors or infections exclusion [1–5].

The number of clinically recognized miscarriages to total number of pregnan-
cies is about 10–15%, while the equivalent of early abortions based only on human 
chorionic gonadotropin (hCG) measurements is actually much higher (50–60%) 
and interestingly before and after the implantation it is 30% but are not perceived 
[1, 6–10].

A positive correlation has been identified between the mother’s biological age 
and the incidence rate of spontaneous abortions. So, a progressive increase of 
10-fold afterwards the age of 40 is observed compared to younger women aged 
<35 years [1, 6–10].

Regarding the gestational age in first trimester and the abortion risk, this counts 
to 4 and 2%, respectively, in 6th and 8th week of gestation [1, 6–10]. The risk of 
recurrence in the next pregnancy is minor except of cases diagnosed with congeni-
tal uterine abnormalities [1, 6–10].

1.1 Recurrent miscarriages

Recurrent miscarriages are defined as three or more consecutive embryos losses 
weighing under 500 g. According to bibliography we can find different definitions 
for miscarriages [1, 11, 12]: two or more miscarriages of clinical pregnancies [7]; 
three or more miscarriages of the first trimester or one or more miscarriages of 
the second trimester; three or more miscarriages <14 weeks [1, 11, 12]. Frequency 
appearance is of quite large (1 in every 300 pregnancies).

Recurrent miscarriages (frequency 1–3% among couples of reproductive age) 
usually occur during the first trimester and relative risk increases with the number 
of previous miscarriages [1, 11, 12]. Consequently, after the first miscarriage, this 
risk reaches 24%, after the second one to 26% and after the third it amounts to 32% 
[1, 11, 12]. About 10–15% of all clinical recognized pregnancies are aborted and the 
theoretical risk for three consecutive pregnancy losses is 0.34% [1, 11, 12].

Receiving history includes:

• the gestational age of spontaneous abortions

• the certification in the presence of embryonic pole and heart function

• the symptoms related to the antiphospholipid syndrome and family history of 
automatic abortions

The possibility to predict the risk of recurrence depends on several factors like as 
maternal age, fetal parental karyotypes gestational age, presence of various mater-
nal laboratory findings [1, 11, 12].

About 80% of abortions occur during the first trimester, 50–60% of them are 
based on genetic abnormalities. The risk of pregnancy loss is 2–5% after the recog-
nition of heart function, 5% for women who report two miscarriages and finally 1% 
of women mentioning more than three miscarriages [1, 11, 12].
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Investigation of recurrent pregnancy loss (RPL) begins with personal history, 
followed by laboratory, genetic, hormonal, anatomic, immunologic, thrombophilic 
factors and infective reasons that can affect pregnancy outcome. It is quite often 
that 2 or more factors coexist [11–20]. In half of cases, etiology cannot be identified, 
so it is described as “Recurrent miscarriages of unknown etiology” [1, 11, 16].

2. Clinical examination

During the clinical examination, a gynecological examination and a check for 
hyperandrogenemia and hyperprolactinemia signs should be done [1, 17].

3. Laboratory check

A laboratory control includes:

• Karyotype in couple

• Hysteroscopy or hysterosalpingography (HSG)

• Anticardiolipins and LA

• Control of progesterone levels in the middle of the luteal phase cycle

• Check the levels of FSH,LH,PRL and testosterone (2–5th day of period)

• TVS (transvaginal ultrasound) [1, 13–20].

It is of great importance in thrombophilia examinations control to include V 
Leiden factor and prothrombin 20210 mutation [1, 15–20].

4. Anatomical factors

Anatomical abnormalities that can cause miscarriages are typically recognized 
using hydrosonohysterography (HSG), hysteroscopy, laparoscopy, possible in same 
cases magnetic resonance and recently three-dimensional ultrasonography.

Congenital anomalies malformations of the female reproductive tract uterine 
anatomical abnormalities, such as bicornuate uterus or uterine diaphragm, polyps, 
heart-shaped ultrasound fibroids are results from failure completion of bilateral 
duct elongation, fusion, septal resorption of müllerian ducts [13–15].

Especially with regard to fibroids, they may block the development of early 
pregnancy, but their influence on spontaneous abortions is also affected by other 
factors such as age and hormonal disorders. Müllerian anomalies occurred in 8–10% 
of women, who had three or more consecutive spontaneous abortions. The fibro-
muscular tissue in septate uterus is poorly vascularized fibromuscular tissue that is 
associated with the highest pregnancy loss rate in some studies reporting an average 
of 65%. Except the above-mentioned abnormality, high frequency for pregnancy 
loss is noticed in didelphys, bicornuate and unicornuate uterus [13–15].

Intrauterine adhesions (Asherman syndrome) are acquired uterine defect result-
ing from infection, endometritis and unsuccessful curettage, which is associated 
with recurrent miscarriage, oligomenorrhea and amenorrhea and bad prognosis. 
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Recommended treatment in these cases includes balloon catheter, administration of 
estrogen and progestin medication [1, 16–18].

Uterine cavity abnormalities including submucosal, intramural >40 myomas, 
polyps are associated to poorly vascularization of endometrium led to failure 
of implantation, placenta tissue development and contribute to pregnancy loss. 
Cervical insufficiency is described as an acquired uterine anomaly, which is 
depending in painless cervical dilatation, effacement and inability of the uterine 
cervix to retain the amniosac is the commonest reason for abortion in the second 
trimester [16–18]. Exposure of the embryo in diethylstilbestrol DES and a variety 
of environmental factors like thalidomide, infectious agents and ionizing radia-
tion affects the uterine morphology by triggering changes in both the location and 
amount of HOXA/Hoxa expression in the development of Müllerian ducts. No 
prospective studies exist. The HOXA genes along the Müllerian ducts, influencing 
the development of Müllerian ducts are: HOXA9 Oviduct, HOXA10, HOXA11 
Uterus, HOXA11, HOXA13 Cervix and HOXA13 Upper vagina [1, 19–21].

5. Chromosomal abnormalities

Genetics reasons of recurrent pregnancy loss be subdivided in embryo abnor-
malities resulting of known parental genetic pathology and embryo aneuploidy in 
parents to be chromosomally normal A variety of genetic factors including aneu-
ploidy (gain or loss of a chromosomal), chromosomal imbalance resulting from 
harbored translocations, inversions, deletions, duplications within chromosomes, 
single gene mutations led to recurrent pregnancy loss (RPL) [1, 22–33]. In 3–5% 
of couples with RPL, the ratio of parental chromosome abnormalities in contrast 
to the general population is 0.7%. The most common chromosomal abnormalities 
leading to RPL are balanced translocations. The first chromosomally abnormal 
abortion was reported in 1961. Chromosomal abnormality is approximately 
responsible for half of the clinically diagnosed abortions in the first trimester. 
About 50% of them are autosomal trisomy, 20% monosomy XO, 20% polyploidy 
and 10% variety of other  abnormalities [33–35].

5.1 Karyotype examinations in aborted fetus

• Karyotype in couple

• No need for molecular karyotype

• No need for microdeletions control

About 25% of cases exist in the first trimester, in which although the embryos 
are normal and euploid, they cannot develop properly. The reasons include 
women with müllerian agenesis and other significant anatomic abnormalities. In 
the second trimester, the abortion incidence due to a chromosomal abnormality 
is <20%. Structural chromosome abnormalities (Robertson-type balancing and 
translocations).

X-inactivation chromosome (?)
aneuploidy of spermatozoa (?).
Recurrent abortion (RA) as well as repeated IVF failure (RIF) has a common 

underlying factor which is the significant increase in the rate of chromosomal 
abnormality [35]. The results also suggest that in women with recurrent abortions, 
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the transfer of normal embryos improves the pregnancy rate and live-birth rate in 
both younger and older women. In these cases, preimplantation genetic diagnosis is 
recommended, testing for structural chromosomal aberrations like translocations, 
inversions, removing cells from the resultant embryo or oocyte evaluating the cells 
for genetic abnormalities and determine the optimal embryos for uterine transfer 
[35–37]. Last year, novel technologies like microarrays, fluorescence in situ hybrid-
ization and biopsy of embryo blastocyst are widely used [34–36].

5.2 Lifestyle and environment

Women with RPL have reproductive difficulties because they are concerned 
about various toxins and agents within the environment. It is of great importance 
to counseling these couples in health care institutions to have current and accurate 
information and to avoid exposures to these substances [37, 38]. The rate of sponta-
neous abortion is positively associated to cigarette smoking, alcohol consumption, 
obesity, body mass index (BMI, weight in kilograms divided by square of height in 
meters) >30 kg/m2, caffeine intake (excess of 300 mg/day) and ionizing radiation 
[37, 38].

6. Immunological factors

In some case, a failure to activate a normal control mechanism to prevent an 
immune reaction against self is observed and this subsequently led to autoim-
mune response. Natural killer cells are attached to the cytotrophoblast of the 
embryo. However, the mechanism by which such cells may or may not affect 
the embryo is not proven. When implantation occurs, there is a slight inflam-
matory response. Patient with infertility and recurrent miscarriages develop 
less prominent reaction that may prevent the embryo from implanting [39, 40]. 
Autoimmune abortions are thought to be caused by the presence of autoantibod-
ies that already exist in the woman against membrane phospholipids, thyroid 
antigens, nuclear antigens, syncytiotrophoblast cells or against other organelles 
or tissues [39, 40].

About 10–15% of all women have antinuclear antibodies regardless of medical 
history of RPL. In cases of presence of antinuclear antibodies, the possibility of 
successful pregnancy outcome is independent of antibodies existence [39, 40].

Autoimmune factors causing RPL are: antiphospholipid antibody syndrome, 
aPL antibodies (anticardiolipin antibodies and lupus anticoagulant), ß2 glycopro-
tein antibodies, phosphatidyl serine. Antibody hemeostasis in systemic circula-
tion is different between men and women, just because women need to be better 
equipped, so that they can cope with the required immune tolerance in fetal anti-
gens derived from them [39, 40].

The “thermostat” is therefore positioned higher in women, as a result, autoim-
mune diseases have much higher incidence in women. If autoantibodies are found in 
relation to a pathological condition, this means: whether they are the pathogenetic 
factors of the disease (autoimmune hemolytic anemia); whether it is the result of 
a previous pathological process (autoantibodies against cardiac muscle after its 
destruction) and whether they are causative agents without damaging themselves, 
which is the most common, as is believed [40, 41].

If the antibodies are present in the mother’s serum as a result of allogeneic 
stimulation during pregnancy, then they are not considered to be autoantibod-
ies unless they exist previously [40, 41]. Until now, there is no common point of 
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the effect of pregnancy on the production of autoantibodies. Although no clear 
increase in autoantibodies has been found during normal pregnancy, an increase in 
some of them has been reported in pathological pregnancies, most of which have 
been described as antiphospholipid antibodies [40, 41]. In the group of recurrent 
miscarriages, 15% were certified positive findings for the lupus anticoagulant or 
antiphospholipid antibodies or both of them. It is important to notice that lupus 
anticoagulant is not synonymous with systemic lupus erythematosus (SLE), where 
it is found in only 5–15% [40, 41].

6.1 Antiphospholipid antibodies

Antiphospholipid antibodies (APAs) are a family of immunoglobulins which 
react with anions of phospholipids or anions of phospholipid-protein complexes in 
the cell membrane of the syncytiotrophoblast [1, 41, 42].

The finding of aPL antibodies is associated to adverse pregnancy outcomes such 
inducing vessel thrombosis of the surrounding placental maternal unit, placenta 
infarction, and fetal death. The primary mechanism in the first trimester depends 
on a deleterious effect directly on trophoblastic cells, inhibition of secretion of 
human placental chorionic gonadotropin, and the expression of trophoblast cell 
adhesion molecules (a1, a5 integrins, E, VE-cadherins). The most widely used are 
anti-cardiolipin (diphosphatidyl-glycerol) [1, 41, 42].

Others are anti-phosphatidylserine anti-phosphatidylethanolamine, anti-
phosphatidylcholine, anti-phosphatidylinositol, and phosphatidic acid. Large 
variation in APHA measurements between laboratories and in the same labora-
tory for the same patient and great fluctuation in the values during pregnancy 
are observed.

It is questionable whether the same or other substnces (anti-β2-glycoprotein I) 
have similar impact according to recurrent pregnancy loss [42–45].

Possible action of APAs on miscarriages:
Abnormalities in endothelial cell function of vessels (decrease in production 

of arachidonic acid prostacyclin and a relative increase of thromboxane which is a 
potent vasoconstrictor and promotes platelet aggregation).

Obstructive angiopathy (reaction with anion phospholipids exposed after vessel 
damage).

Platelet stimulation and/or adhesion (in damaged platelets, APAs bind phos-
phatidylserine to the structural element of the inner membrane of the platelets and 
promote platelet aggregation and thrombus formation).

Placental infarction (microscopic arterial thrombosis and necrotic fibrous 
deposition have been found). It also appears to be due to reduced flow in the vessels, 
as has been found to occur in the umbilical and maternal arteries in patients with 
lupus or APS. This situation resembles a destruction of the vessels through antibod-
ies after heart transplantation, coronary bypass, or angioplasty [42–45].

Inhibition of protein C stimulation in S. These two proteins, after their activa-
tion, inactivate clotting factors Va and VIIa. Stimulating their stimulation creates an 
increased tendency for coagulation.

Reduction of levels of annexin V, a protein with potent antithrombotic effect on 
the surface between trophoblast and endothelial cells.

Effect on placental function: (ACA inhibits the secretion of gonadotropin secre-
tion from placenta, which can act on the secretion of hormones from the placenta, 
negatively affecting the viability of the fetus).

Phospholipids bind to the surface of trophoblast, and this results in direct 
destruction of cells, inhibition of syncytia formation, decrease of hCG production 
and defective penetration into maternal peristalsis.
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6.2 Autoimmune factors

Antiphospholipid syndrome: high levels of antiphospholipid antibodies and his-
tory of miscarriages and/or endometrial death and/or thrombosis—risk of autoim-
mune in subsequent pregnancy ~90% [46, 47].

6.3 Clinical criteria

Vascular thrombosis (one or more clinical episodes of venous, arterial, or small 
vessel thrombosis in any tissue or organ).

Gestational complications (one or more recurrent miscarriages after the 10th 
week of gestation, one or more preterm births and one or more recurrent miscar-
riages before the 10th week of gestation).

Laboratory criteria: cardiolipin antibodies (IgG or IgM anti-cardiolipins, at 
moderate or high levels in two or more measurements over a period of at least 
6 weeks between them).

Lupus anticoagulant (in two or more measurements at least 6 weeks apart) 
[44–47].

7. Antiphospholipid syndrome: management

Steroids (complications: pregnancy and prematurity) are not recommend based 
on current publication evidence. It is reported that the maternal and fetal complica-
tions increase without affecting the pregnancy outcome and live births [43–47].

7.1 Prednisolone, between 10 and 20 mg daily dosage

It may prevent recycling in the circulation of cardiolipins or suspend the discharge 
of embryo toxic factors or factors associated with HLA. In addition, it lowers NK 
(CD56+/CD16+) cell percentage. It has been associated with pregnancy hyperten-
sion, diabetes mellitus, and mainly with premature labor and low-weight new-born 
babies. Aspirin should be given preconceptually. Aspirin in low dosage (80–100 mg 
daily) may suspend cyclooxygenase (COX) action on platelets, by suspending the 
composition of thromboxane thrombosis and thus preventing vascular thrombosis in 
placental blood vessels. At discontinuance after around 32 weeks, heparin (does not 
pass the placenta) should be started after the first positive pregnancy test and should 
be continued until of labor to avoid thrombosis risk: hypo-heparin, for example, 
heparin of low molecular weight, one injection daily. Anticoagulant action (rein-
forces the action of antithrombin III), while it may bind AFAs, thus prevents chori-
onic villus sampling (CVS) phospholipids from being destroyed, by assisting in the 
successful implantation in the early stages of pregnancy [43–47]. Thrombocytopenia 
and osteoporosis check-up. Discontinuation after 34 weeks of pregnancy and prior to 
giving birth. (Now in labor).

It appears that combining aspirin and heparin has the best results. Patients should 
start taking heparin as early as possible when pregnant and continue until labor 
and during puerperium [42–50]. Combination of aspirin and heparin is associated 
with better results. Heparin subcutaneously, for example, low molecular weight 
heparin one injection per day may prevent recycling of circulating anti-cardiolipins 
or suppress the secretion of embryotoxic agents or HLA-related agents. It also 
reduces the percentage of NK (CD56+/CD16+) cells [46–50]. It has been associated 
with gestational hypertension and diabetes mellitus and mainly with premature 
labor and low birth weight neonates. Combination of aspirin with heparin, aspirin 
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with prednisolone, or all three is associated to satisfactory results. It seems that the 
combination of aspirin and heparin works best. Heparin should be started as soon 
as possible in pregnancy and should be maintained until the labor and postpartum 
especially when the risk of thrombosis is high [42–50]. Intravenous immunoglobulin 
therapy IVIG (no superior to the combination of aspirin and heparin) Intravenous 
injection of high doses of gamma globulin (300–500 mg/kg body weight). An increase 
inT-immunosuppressive cells, decreases the activity of natural killer cells, inhibition 
of transport by the mother’s placenta of IgG, inhibition of Fc receptors in macro-
phages and, especially, multivalent immunosuppression. To avoid the adverse reac-
tions of heparin therapy, it is recommended to add calcium 600 mg twice daily and 
vitamin D supplementation 400 IU daily to decrease the osteoporosis risk. The platelet 
count should be weekly examined in the first two weeks after treatment with heparin 
because bleeding could occur due to heparin induced thrombocytopenia [42–50].

8. Endocrine factors

Mentioned here are polycystic ovary syndrome (PCOS) due to high levels of 
luteinizing hormone (LH), corpus luteum (CL) deficiency, nonregulated diabetes 
mellitus during conception period, thyroid malfunction, thrombophilic factors, 
alloimmunological factors: PCOS, menstrual complications, hypertrichosis, poly-
cystic ovaries, and resistance to insulin. The contribution of endocrinological factor 
as reasons of RPL including luteal phase deficiency, untreated hypothyroidism, 
abnormal glucose metabolism hyperprolactinemia, and diminished ovarian reserve 
is average by 8–12% [51–54].

8.1 Corpus luteum deficiency

Corpus luteum malfunction association with RPLs still remains a hypothesis, 
despite the fact that there are studies that reveal that it is responsible for 12–28% 
of cases. Luteal phase deficiency is defined as an inability of the corpus luteum 
to secrete progesterone either in increased satisfactory amounts or for too short 
duration. This inability to function is established by alteration of preovulatory 
estrogen stimulation, which led to poor oocyte quality and a poorly functioning 
corpus luteum. The diagnosis should be confirmed either with endometrial biopsy 
which is not recommended as diagnostic modality or if serum progesterone levels 
are <10 ng/ml [51–54]. Strategy of treatments of corpus luteum malfunction has 
a wide variation and includes administration of progesterone or human chorionic 
gonadotropin induction or a combination of these. Progesterone administration 
either as intravaginal suppositories 50–100 mg or as intramuscular injections 50 mg 
IM is considered necessary only within RCTs [51–54].

8.2 Hyperprolactinemia

Hyperprolactinemia is an endocrinopathy which led to infertility and abortions 
due to anovulation. It is not clear whether it is associated with RPLs. Increased 
prolactin levels interact with the hypothalamic pituitary ovarian axis, reducing the 
folliculogenesis or leading to a small duration of luteal phase. Studies reveal that it 
affects progesterone discharge at luteal stage; however, this situation has not been 
confirmed in humans. A randomized control trial including 64 hyperprolactinemic 
women with RPL treated with bromocriptine was associated with a higher rate of 
successful pregnancy, whereas PRL levels were significantly higher in women that 
miscarried (85.7 vs. 52.4%) [55–58].
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8.3 Dopamine agonists

Currently, there is no sufficient evidence for effectiveness of dopamine agonist 
evaluation in preventing future miscarriage in women with idiopathic hyperprolac-
tinemia and a history of recurrent miscarriage [55–57].

8.4 Diabetes mellitus

Women with nonregulated DM I: diabetes mellitus (DM) in women with RPLs 
is associated with a higher incidence of spontaneous abortions in relation to women 
with euglycemic metabolism preconceptually. A well controlled diabetes mellitus 
decreases the rates of recurrent pregnancy loss. Testing for fasting insulin and 
glucose and hemoglobin A1c usually have an increased modality for the evaluation 
of insulin resistance. The metformin administration seems to improve pregnancy 
outcome and is it safe in the first trimester [55–57].

8.5 Thyroid gland disorders

It is well known that hypothyroidism without therapy increases the risk of 
abortion. Treatment before attempting a pregnancy is clearly recommend as well 
as keeping a TSH level between 1.0–2.5 UIU/ml in the first trimester. In cases with 
TSH levels higher than 2.5 MIU/ml, levothyroxine should be started at a minimum 
dose of 50 μg/d.

Anti-thyroid Abs is associated with RPLs when detected before the start of 
pregnancy or at an early stage.

Hypothyroidism is involved with obstetric complications like infertility, abor-
tions, anemia, preeclampsia, placental abruption, fetal death, preterm birth, and 
low birth weight [55–58].

8.6 Alloimmune dysfunction

• Elevated CD56+ lymphocyte levels

• Increased NK cell levels in the secretory phase of endometrium

• Higher levels in NK cells during the endometrium secretory phase. Strong 
association between maternal type Th2-cell immunity and successful preg-
nancy outcome. Recurrent abortions: associated with immunity type Th1 (lF-γ, 
TNF, lL-12, 58)

8.7 Diminished ovarian reserve

Increased levels of FSH in the early follicular phase of menstrual cycle are sig-
nificant for diminished ovarian reserve. In the least years, another marker antimül-
lerian hormone is better to identify the number of follicular units for recruitment. It 
is recommended that women with RPL visit healthcare services to have appropriate 
counselling to treat endocrinological disorders [59].

8.8 PCOS

Polycystic ovary syndrome (PCOS) is associated with increased frequency 
of RPL and has an uncertain prevalence, because factors associated with PCOS 
such as obesity, insulin resistance, LH rise, and hyperandrogenemia may be the 
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reason and not PCOS as a whole [60–68]. The incidence of abortions in spontane-
ous ovulation is difficult to determine. Diagnostic criteria for this heterogeneous 
disorder have not been present in the past. Hypersecretion of LH and elevate 
androgen levels possibly led to RPL [60–68]. The association of excess androgens 
and RPL is not clear. The hyperinsulinemia in PCOS that is a consequence of insu-
lin resistance involving plasminogen activator inhibitor-1(PAI-1) which inhibits 
plasminogen activation and subsequent fibrinolysis, has potential thromboem-
bolic effect that makes women with PCOS in high risk for recurrent pregnancy 
loss [60–68].

8.9 Why LH rise may result in abortion

• premature oocyte maturation

• hyperandrogenemia may impact on oocytes

• high androgens may affect endometrium

8.10 Role of androgen abortion

• androgens may affect endometrium

• in vitro studies show inhibitory effect of androstenedione

• in endometrial cell growth and activity (glycodelin secretion)

• glycodelin inhibits endometrial immune response to the embryo [60–68]

8.11 Endometrium

• gene hoxa10 is thought to be essential for implantation.

• the expression of this gene is decreased when testosterone is elevated.

8.12 Hyperinsulinemia: abortion

Preimplantation environment is affected by decreasing:

1. expression of glycodelin—which inhibits endometrial immune response to the 
embryo and

2. IGF—binding protein-1, which facilitates adhesion progress at the fetoma-
ternal interface. Plasma plasminogen activator inhibitor-1 concentrations 
are increased in hyperinsulinemia leading to hypofibrinolytic state and 
 thrombophilia [60–68]

8.13 PCO—abortion: thrombophilia

Plasminogen activator inhibitor gene (PAI-1) activity (i.e., hypofibrinolysis) is 
elevated in PCO.

Metformin reduces gene activity from 42.5 to 12.4 U/ml, that is, correct tendency 
for thrombosis which improves uteroplacental flow.
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9. Metformin treatment

PAI-1 activity fell 44% in women with live births.
PAI-1 activity increased 19% in women with abortion.

10. Pregnancy loss and possible beneficial effects of metformin

1. Decreased levels of androgen may improve endometrial function; IR resistance 
is decreased

2. Glycodelin and IGF-1 protein expression is corrected

3. Glycodelin inhibits endometrial immune response to the embryo

4. IGF-1 improves the adhesion process at the fetomaternal interface

5. Hypofibrinolytic activity is reduced by decreased PAI-1 activity (which 
induces hypofibrinolytic activity) [60–68].

11. The prevalence of abortion in PCO is probably elevated

1. Obesity very probably implicated

2. Insulin resistance probably but may INDIRECTLY affect the parameters which 
are influenced by metformin

3. The role of LH needs to be elucidated

4. Endometrial factor probable

5. Oocyte factor probable

6. PAI-1 factor probable

7. Further prospective studies needed to elucidate the significance of these 
factors

Usually, women with PCOS require different treatments due to variety of 
reasons so we can use metformin, diet and infertility drugs. Therapeutic manage-
ment combines normalization of weight and administration of metformin to reduce 
mainly the RPL rate [60–68].

12. Infections

Any infection with high fever can lead to miscarriage rubella virus, cytomega-
lovirus passing the placenta and affecting the fetus, malaria, mycoplasma, and 
trypanosomiasis.

Several studies have confirmed the role of infections as a cause of miscarriage 
especially in the second trimester of pregnancy; however, their role in the first 
trimester miscarriages remains unclear [69–74].
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12.1 Infective factors’ mechanisms of action

Toxic metabolic bio-products, endotoxins, exotoxins, or cytokines may have a 
direct effect on the uterus and the fetoplacental unit chronic endometrial infection 
following after lineal infection (M. hominis, Chlamydia, Ureaplasma urealyticum, 
and HSV) may affect the fetus implantation. Fetal infections are possible to cause 
fetal death or severe malformations incompatible with fetal livability (rubella, par-
vovirus B19, CMV, HSV, and syphilis). Placental infection probably causes placental 
deficiency with consequent fetal death. Amnionitis in the first trimester may have a 
similar effect on chorioamnionitis in the third trimester (causing premature labor). 
Various microorganisms with such effect, as L. monocytogenes, are suspected 
[69–74].

12.2 Correlation between the various supposed mechanisms of automatic 
abortions and specific infectious factors

Mechanisms:

1. Embryotoxicity

2. Placental deficiency

3. Endometritis/endocervicitis

4. Amnionitis

Microorganisms: rubella, parvovirus B19, CMV, HSV, syphilis, Chlamydia, 
Mycoplasma, Ureaplasma, and various Gram-positive or Gram-negative bacteria 
(L. monocytogenes).

None of the above-mentioned infectious agents are usually confirmed to lead to 
RPL. Each high fever infection may lead to pregnancy loss. Viruses such as rubella 
and cytomegalovirus infection (CMV) go through the placenta and affect the 
embryo, as well as lead to malaria, chlamydia, mycoplasma, and trypanosomiasis 
[69–74].

Quite a few studies have confirmed that infections are to blame when it comes to 
miscarriages, especially during the second trimester of pregnancy; however, their 
role in the first trimester miscarriages remains unspecified.

12.3 Recurrent miscarriages of unknown etiology

New techniques in molecular biology and genetics could recognize the impor-
tance of “locality” for mutations. Detection of new mutations in immunological 
and other molecules is involved in the pathophysiology of abortions. It is of great 
importance to immediately start appropriate antibiotic therapy based on a test of 
cure culture, when cervical and vaginal infections are identified and to extend the 
treatment for both parents [75, 76].

12.4 Thrombophilia

Pregnancy is a condition that predisposes to hypercoagulation. The pregnant 
woman is in a state of increased tendency for coagulation (hypercoagulable 
state). The action of the fibrinolytic system decreases during pregnancy, 
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particularly in the placenta, mainly due to an increase in inhibitors of the plas-
minogen activator [77–84].

Pregnancy and coagulation mechanisms include the following:

• Increase of coagulation precursors (procoagulant factors)

• Decrease in levels of physiologically existing anticoagulant factors (naturally 
occurring anticoagulants)

• Reduction of fibrinogenolysis

• “Modified” maternal response to hemostasis (‘disordered’ maternal hemo-
static response) [77–84]

Correlation not quite clear!
Pregnancy is a state of hypercoagulation (hypercoagulable state). This hyper-

coagulable state do not necessarily causes thrombosis and the miscarriage is not 
due to thrombosis.and a lot of patients with miscarriages. This predisposition for 
thrombosis may lead to malfunction in the fetoplacental unit. A disorder in the 
balance between activators and inhibitors of plasminogen can lead to defective pla-
centation [77–84]. The infiltration of trophoblast in arcuate arteries is essential for 
implantation, placentation, and consequently a regular continuation of pregnancy. 
Defective penetration is a common pathological finding in placenta preparations 
by women with excretion and also preeclampsia or intrauterine fetal growth delay 
[77–84].

Placenta abnormalities include excessive implantation and placenta accreta.
Increasing thrombophilic factors and five more frequent thrombophilic poly-

morphisms: a) V Leiden factor; b) MHTHFRC 677T; c) MTHFRA1298C; d) Factor 
VA1299H; and e) factor II G20210A are predisposition to venous thromboembolism 
(VTE). None of the five thrombophilic mutations, alone or in combination, was 
found to significantly increase the risk of miscarriages [77–84].

12.5 Thrombophilic factors

V Leiden: women with RPLs and V Leiden mutation: there is no discrimination 
test for those who will have recurrent miscarriages from those that have a term 
pregnancy.

Treatment: prophylactic administration of heparin without the confirmation of 
RCT is prescribed for known mutations of the factor V Leiden and also for the cases 
that there is indication of placental thrombosis [77–84].

C677T MTHFR polymorphism: previous studies have shown conflicting 
results between the MTHFR C677T genotype and the recurrent miscarriages.

5,10-methylentetrahydrofolate reductase catalyzes the conversion of 5,10-meth-
ylentetrahydrofolic acid to 5-methyltetrahydrofolic acid.

5-methyltetrahydrofolic acid takes part in the methylation of homocysteine in 
methionine.

Substitution of a cytosine molecule by a thymine molecule at position 677 
increases the incidence of homocysteine and thrombophilia.

The reduced activity of MTHFR and hyperhomocysteinemia is clinically mani-
fested when lack of folic acid coexists [77–84].

Treatment: administration of 0.5–2 mg of folic acid leads to homocysteine 
normal levels [77–84].
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5-methyltetrahydrofolic acid takes part in the methylation of homocysteine in 
methionine.
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The reduced activity of MTHFR and hyperhomocysteinemia is clinically mani-
fested when lack of folic acid coexists [77–84].

Treatment: administration of 0.5–2 mg of folic acid leads to homocysteine 
normal levels [77–84].
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12.6 Combination of multiple mild thrombophilic factors

12.6.1 Plasminogen activator inhibitor (PAI)

Increased activity of PAI: genetic factors, metabolic disorders of insulin resis-
tance syndrome, hypertension, smoking, etc.

PAI-1: the major physiological inhibitor of plasminogen activation plays a central 
role in fibrinolysis.

PAI-2: trophoblast and macrophages. Increased PAI activity has been linked to 
recurrent miscarriages.

4G polymorphism of PAI-1 gene is associated with high levels of PAI-1 and 
reduced fibrinolytic activity.

Homozygous for 4G has been complicated with preeclampsia, prematurity, 
IUGR, and placental ablation.

12.7 Combining multiple subtle thrombophilic factors

12.7.1 Factor XII deficiency (Hagemann)

• low molecular weight heparin (LMWH)

• heparin

• LMWH vs. heparin

• one injection per day

• anti-Xa follow-up is not necessary

• decreased risk of osteoporosis 

• reduced risk of thrombocytopenia

• safe for the fetus as it does not pass the placenta

• more likely outcome in obstetric complications [77–84]

12.8 Increase of homocysteine and thrombophilia

As mentioned before, decreased MTHFR activity and hyperhomocysteinemia 
are only obvious as long as there is folic acid deficiency. Substitution with folic acid 
prevents any phenotypic expression of C677T polymorphism.

Prediction for women with polymorphism who are going to have a spontaneous 
abortion [77–84]:

Treatment: the administration of 0.5–2 mg folic acid reduces homocysteine 
levels to normal [77–84].

Homocysteine: homocysteine is an amino acid formed as an intermediate of 
metabolism of methionine. Elevated blood levels of homocysteine (hyperhomo-
cysteinemia) consist an important cardiovascular risk factor, which in recent years 
have significance similar to hypercholesterolemia [85–90].

The detection of women with congenital hyperthyroidism that have much more 
frequent complications in gestation has led to an investigation of the association 
between homocysteine and pregnancy complications associated with placental 
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vascular lesions such as placental abruption, preeclampsia, abortions, fetal death, 
and restriction of intrauterine fetal growth. Hyperhomocysteinemia is also associ-
ated with spinal tube deficits due to folic acid insufficiency. The result that women 
with hyperhomocysteinemia of relative cause show complications much more 
frequently has led to the investigation of obstetric complications with homocys-
teine, which are relevant with vascular placental failure such as placental abrup-
tion, pre-eclampsia, recurrent miscarriages, stillbirth, and intrauterine growth 
 restriction [85–90].

Methionine consist of an important amino-acid that participates in cell growth 
and division by providing methyl groups in the biosynthesis of t-RNA, DNA, and 
proteins. Methionine constitutes a necessary amino acid that plays a crucial role 
in cellular increase and division by providing methyl groups to t-RNA, DNA, and 
protein biosynthesis. Homocysteine is synthesized after a methyl group transposi-
tion from methionine. The 50% could be catalyzed with a sulfureted group trans-
position into cystathionine. The remaining 50% of homocysteine may be reformed 
to methionine by removing a methyl group from two sources: (1) the metabolism of 
tetrahydrofolic acid (THF) and (2) the catabolism of betaine. Three enzymes take 
part in these metabolic pathways: methionine synthetase (MS), cysteine synthetase 
(CBS), and methyl-tetrahydrofolic acid reductase (MTHFR). Vitamin B6 (pyridox-
ine) consists of a coenzyme in the CBS and MTHFR function, while B12 is a coen-
zyme in the MS function. The adequacy of folic acid is necessary for both functions. 
The vascular endothelium may only produce CBS and MTHFR, rendering it more 
sensitive to disturbances in homocysteine metabolism [85–90].

Homocysteine levels >15–16 μmol/l in nonpregnant women and >6–8 μmol/l in 
the third trimester of pregnancy are considered abnormal. In pregnancy, homocys-
teine levels decrease progressively and reach a minimum in the second trimester, 
while increasing slightly in the third trimester. Causes of fluctuations are estrogen, 
blood dilution, and increased metabolism of homocysteine in the liver, as well as 
its removal to the fetus. Mild disturbances in homocysteine metabolism can be 
detected if its levels are measured 6 hours after methionine administration. In 
this case, levels >51 μmol/l are considered pathologically out of pregnancy, but for 
pregnancy, there are no measurements [85–90].

Generally, the increase in basal levels of homocysteine represents deficits in 
remethylation, whereas the increase in homocysteine after methionine loading 
reveals deficiencies related to the transfer of the sulfur group.

Hyperhomocysteinemia may be related to mutations in genes controlling the 
production of CBS and MHTFR and environmental factors such as B6, B12, and 
folic acid deficiency. Drugs that interfere with the metabolism or absorption of 
these vitamins, decreased homocysteine excretion in chronic renal failure, and 
other causes (hypothyroidism, hepatic failure, malignant anemia, and cancer) 
cause hypercholesterolemia [85–90].

It is worth highlighting cases with genetic mutations of the enzymes that cause 
hyperomyeloidemia, because they are common and appear to play a role in the 
course of pregnancy [85–90].

12.9 Laboratory criteria

Antibodies vs. cardiolipins: anti-cardiolipins lgG or lgM, in medium or high 
levels in 2 or more cases, with a time distance of at least 6 weeks between them.

Lupusanticoagulant: in two or more cases with a time distance of at least weeks 
between them.

• Antiphospholipid antibodies
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(CBS), and methyl-tetrahydrofolic acid reductase (MTHFR). Vitamin B6 (pyridox-
ine) consists of a coenzyme in the CBS and MTHFR function, while B12 is a coen-
zyme in the MS function. The adequacy of folic acid is necessary for both functions. 
The vascular endothelium may only produce CBS and MTHFR, rendering it more 
sensitive to disturbances in homocysteine metabolism [85–90].

Homocysteine levels >15–16 μmol/l in nonpregnant women and >6–8 μmol/l in 
the third trimester of pregnancy are considered abnormal. In pregnancy, homocys-
teine levels decrease progressively and reach a minimum in the second trimester, 
while increasing slightly in the third trimester. Causes of fluctuations are estrogen, 
blood dilution, and increased metabolism of homocysteine in the liver, as well as 
its removal to the fetus. Mild disturbances in homocysteine metabolism can be 
detected if its levels are measured 6 hours after methionine administration. In 
this case, levels >51 μmol/l are considered pathologically out of pregnancy, but for 
pregnancy, there are no measurements [85–90].

Generally, the increase in basal levels of homocysteine represents deficits in 
remethylation, whereas the increase in homocysteine after methionine loading 
reveals deficiencies related to the transfer of the sulfur group.

Hyperhomocysteinemia may be related to mutations in genes controlling the 
production of CBS and MHTFR and environmental factors such as B6, B12, and 
folic acid deficiency. Drugs that interfere with the metabolism or absorption of 
these vitamins, decreased homocysteine excretion in chronic renal failure, and 
other causes (hypothyroidism, hepatic failure, malignant anemia, and cancer) 
cause hypercholesterolemia [85–90].

It is worth highlighting cases with genetic mutations of the enzymes that cause 
hyperomyeloidemia, because they are common and appear to play a role in the 
course of pregnancy [85–90].

12.9 Laboratory criteria

Antibodies vs. cardiolipins: anti-cardiolipins lgG or lgM, in medium or high 
levels in 2 or more cases, with a time distance of at least 6 weeks between them.

Lupusanticoagulant: in two or more cases with a time distance of at least weeks 
between them.

• Antiphospholipid antibodies
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• Acute infections

• Medicine (chlorpromazine and hydralazine)

• Chronic infections (syphilis and hepatitis C)

• No thrombotic effects

• Antiphospholipid syndrome

• Recurrent abortions

• Endometrial death

• Pre-eclampsia

• IUGR

• B2 glycoprotein 1

• Annexin-V: a protein with strong, anticoagulant action.

• Multiple placental micro-thrombosis [85–90].

13. Pregnancy and hyperhomocysteinemia

The existence of high homocysteine levels in the blood has a harmful effect on the 
placenta and decidua and is associated with the appearance of recurrent abortion and 
placental abruption. Hyperhomocysteinemia has been found to cause more complica-
tions such as pre-eclampsia, stillbirth, and deceleration of intrauterine growth [85–90].

13.1 Hyperhomocysteinemia and spinal tube deficiency

Hyperhomocysteinemia and spinal tube deficiency (NTD) are associated with 
insufficient MS and MFTHR function, leading to homocysteine accumulation. 
Reduced methionine methylation and methyl group (necessary for myelin creation) 
deficiency are responsible for the above complications and not homocysteine effects 
[10]. Low folic acid levels or reduced intake in cases with increased need (heat 
sensitive MTHFR) are responsible for spinal tube deficiencies, but also homocyste-
ine level increase. Hyperhomocysteinemia has also been associated with congenital 
abnormalities on the face and body. Administering 500 mg folic acid for 4 weeks 
prior to conception or even at the first stage of pregnancy has been found to reduce 
homocysteine levels by 22% [90–95].

The gene C677T and MTHFR frequency combined with the dietary habits 
of a population are the reason for variety in NTD appearance in different 
populations. In Holland, homozygous C677T of MTHFR polymorphism carri-
ers is at 10–16% NTD risk compared to 5% of witnesses. A1298C, a second type 
of polymorphism, was discovered with just as high risk NTD levels in case of 
homozygosity [90–95].

13.2 Hyperhomocysteinemia and pre-eclampsia

Several researchers compared patient groups with witnesses, found an increased 
hyperhomocysteinemia frequency, as well as increased C677T of MTHFR mutation 
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frequency in women with pre-eclampsia. So, they were led to the conclusion that it 
may also constitute a genetic factor in pre-eclampsia manifestation [90–95].

In large woman study groups where homocysteine levels were evaluated in the 
second trimester of gestation either prospectively or recursively, it was found that 
the relevant pre-eclampsia risk in women with hyperhomocysteinemia was between 
1.32 and 3.2%, while in primigravida, it reached 9.7% and in those who were obese, 
it reached 6.9%. Certainly, patient choice (with heavy, premature pre-eclampsia) 
has a lot to do with the various levels of pre-eclampsia in incidence of appearance of 
hyperhomocysteinemia in the bibliography. In a prospective study of 1049 pregnant 
women, at their 16th week of gestation, homocysteine levels did not appear to be 
different amongst patients with an uncomplicated course of gestation and those 
with pre-eclampsia. It is undetermined whether homocysteine levels should be 
evaluated in all women with a history of serious pre-eclampsia in a previous preg-
nancy. Repeated studies in women with angiopathy and high homocysteine levels 
have proved that pre-eclampsia was seven times more frequent in their pregnancies 
when compared to those with normal homocysteine levels. Homocysteine does not 
appear to activate the endothelium as there was not found a comparison between 
fibronectin and homocysteine during the episode of pre-eclampsia. A study 
revealed that administration of folic acid and vitamins in women with a history 
of heavy early course pre-eclampsia decreases its frequency and severity in the 
subsequent pregnancy, but because these studies were quite small and not random, 
other greater ones are in progress. At the moment, no specific genotype has been 
associated with more severe or premature types of the disease. Therefore, homozy-
gosity in C677T had an applicable pre-eclampsia risk of 2.6% (95% CI 1.4–5.1) and a 
hyperhomocysteinemia risk of 20.6% (95% CI 3.6–121.6) [90–95].

13.3 Hyperhomocysteinemia and recurrent abortions

High homocysteine levels have proven to be embryo toxic in guinea pigs through 
the vascular decidua and villi network destruction. Steegers-Theunissen and Co. 
found that between 8th and 12th week of pregnancy, there are high methionine 
levels and low homocysteine levels in the extra-embryonic cavity and amniotic 
fluid compared to the mother, suggesting that homocysteine accumulation may 
be toxic. Increased miscarriages in the first trimester are not linked to angiopathy, 
but to methyl group deficiency and defective DNA composition. Wouters and Co. 
were the first to notice the high hyper-homocysteinemia frequency in the 14% of 
cases with recurrent abortion with no prior normal pregnancies and in 33% of 
those with a history of normal pregnancy. Another study in 100 patients with a 
history of consecutive spontaneous abortions found homocysteinaemia in 12% 
of them, C677T of MTHFR mutation in 20%, and decreased folic acid levels in 
15% of patients. Supplementation of high levels (15 mg) of folic acid and vitamin 
B6 (750 mg) to 28 patients with recurrent abortion cases improved homocysteine 
levels and the 17 pregnancies that followed had a successful outcome. In an after-
analysis, homocysteine presence with or without methionine loading showed 
an increased hyper-homocysteinaemia risk by 4.2 and 2.7%, respectively. In 
another study where MTHFR genotypes were sought after in embryonic tissues 
and newborns, all genotype associations were found in embryonic tissue, while in 
newborns, there were no combinations of three or more mutant alleles. This reveals 
that embryos with a lot of mutations may be miscarried. As a result, it is proved 
that there is a correlation between homocysteine metabolic disorder and habitual 
abortions, but it is not clear whether administering vitamins before conception 
may prevent them [95–100].
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frequency in women with pre-eclampsia. So, they were led to the conclusion that it 
may also constitute a genetic factor in pre-eclampsia manifestation [90–95].

In large woman study groups where homocysteine levels were evaluated in the 
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subsequent pregnancy, but because these studies were quite small and not random, 
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13.4 Hyperhomocysteinemia and placental abruption

Placental biopsy in cases with abruption shows vasculopathy compatible 
with stenosis, necrosis, thrombosis, and atherosclerosis in the spinal arteries. 
Homocysteine in blood vessels acts by removing the methyl groups necessary 
for the DNA composition of multiplying cells. In many studies, hyperhomocys-
teinemia has been linked to placental abruption. In an after-analysis, folic acid 
deficiency was found to increase placental abruption frequency by 25.9% (95% 
CI-736.3) and hyperhomocysteinemia by 5.3% (95% CI 1.8–15.9). The presence 
of C677T of MTHFR polymorphism increases placental angiopathy risk by 2.45% 
(95% CI 1.00–6.02). In placental angiopathy cases, endothelium proteins are 
released in the blood, such as the von Willebrand factor (vWF), the activator of 
plasma tissue tPA (tissue plasma activator), the inhibitor of this activator PAI-1 
(plasma activator inhibitor-1), fibronectin, and thrombomodulin that act as 
malfunction indicators. Women with hyperhomocysteinemia appeared to have a 
disproportionate tPA/PAI-1 ratio and a high vWF, while women with a placental 
abruption history had a high vWF and thrombomodulin. Thrombomodulin levels 
were in proportion with homocysteine levels. Administering antioxidant vitamins 
(folic acid, pyridoxine, and hydroxocobalamin) reduced the tPA/PAI-1 ratio but 
did not affect vWF, while the sole administration of folic acid reduced vWF levels. 
Combining hyperhomocysteinemia with thrombophilia, increases placental abrup-
tion risk by 3.4 [95–100].

Finally, angiopathy resulting from hyperhomocysteinemia may be at least 
theoretically involved in placental abruption, therefore it may be useful for cases 
with abruption in the future to be checked for thrombophilia and hyperhomocyste-
inemia and receive antioxidant vitamin treatment [95–100].

13.5 Other cases of hyperhomocysteinemia effects during pregnancy

Hyperhomocysteinemia may be associated with increased endometrial death 
by different mechanisms such as congenital disorders and pre-eclampsia, but its 
significance as an independent factor is in question. In a small group of patients, 
it was found to coexist with 11% frequency, while in a different group it was no 
more apparent than the rest of the population. The findings for its role in slowing 
intrauterine growth are contradictory. In another group of patients, hyperhomo-
cysteinemia levels were as high as 38% and in a different group that was checked 
after methionine loading in women with a history of slowing intrauterine growth, 
hyperhomocysteinemia levels reached 19.2%. On the contrary, in a recursive review 
of the course of pregnancy in women who were CBS mutation carriers, newborns 
did not appear to have lower birth weight [95–100].

14. Hyperhomocysteinemia treatment

Treatment with vitamin B6, B12, and folic acid on its own or combined with 
other vitamins has been evaluated on small groups of patients with coronary artery 
disease and obstetrical complications and has been found to induce homocysteine 
levels and incidents by 30–50% in these groups. In other studies, vitamin C and E 
were given as antioxidant factors. The significance of adding aspirin or heparin in 
these groups still remains questionable, even though we can conclude that normal-
izing homocysteine levels should be enough, in order to achieve the therapeutic 
response. From the above-mentioned factors, we can estimate that even if there 
is no unanimity, it is within reason to check homocysteine levels in cases with a 
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history of NTD, pre-eclampsia, recurrent abortions, and perhaps in cases with 
placental abruption and endometrial death. It is valuable to look further into the 
results from administering vitamins in these cases [95–100].

15. Further investigations

We and other researchers have been searching for such predictive blood 
biomarkers of miscarriage. Macrophage inhibitory cytokine 1 (MIC-1), which is 
During the first trimester of gestation macrophage inhibitory cytokine 1 (MIC-1), 
which is presented in the syncytiotrophoblast and deciduas increases in serum and 
it is proposed to play an immunomodulatory role in the progression of the preg-
nancy. Pregnancy is considered as an ideal condition to study the regulation mecha-
nisms of vascular growth under physiologic circumstances. Fetal vasculogenesis, 
angiogenesis, and vascular adaptation of the uterine circulation are one of a kind 
[101–104]. There is strong evidence bracing a close relationship between embryonic 
development and the state of vascularization of the chorionic villi. Normal chori-
onic villous vascularization is crucial for the normal development of pregnancy. 
However, it is not well known whether abnormal changes in utero-placental vascu-
lar development predispose to abortions [101–104]. The development of a normal 
functioning placental vascular network requires an important degree of coordina-
tion between various angiogenic and angiostatic factors and is exquisitely depen-
dent on signals exchanged between these factors. Abnormalities in the development 
of placental vasculature may generate a number of gestational pathologies including 
miscarriages, intrauterine fetal death (IUFD), intrauterine growth restriction 
(IUGR), placental abruption, and preeclampsia. The importance of angiogenesis 
and angiogenetic factors in pregnancy is well known, and it has been proved that 
chemokines and their receptors are implicated in pregnancy and abortion, while 
cytokines and chemokines have a crucial part in controlling immune cells; these 
molecules are synthesized at the maternal-fetal interface where they have been 
implicated to play critical roles in the establishment and maintenance of pregnancy. 
In addition, they take part in other biological processes, such as cellular lymphoid 
organogenesis, and expression of adhesion molecules. The role of chemokines in 
angiogenesis during pregnancy has been experimentally demonstrated in cultures 
of leukocyte-free first trimester gestational decidual cells and in spontaneous 
miscarriage in mice, but the angiogenetic and angiostatic role of chemokines in the 
placental growth and decidua has not been well demonstrated [101–104]. These 
preliminary results propose a disturbance of the chemokine-associated angioge-
netic network with a significant number of spontaneous abortions during the 1st 
trimester of gestation.

16. Conclusion

Miscarriage is the most usual complication of pregnancy. There are currently 
no definite predictive tests and treatments that can prevent spontaneous miscar-
riage. While 50% of miscarriages are associated with fetal chromosomal faults, 
most of the remaining cases are likely to be euploid fetuses that have failed due 
to implantation problems. Numerous investigators have previously figured that 
developing an accurate predictive test for miscarriage may open the window for 
identifying euploid pregnancies that are still viable but intended to miscarry. It 
follows therefore that possibly, emerging therapeutics could be targeted at such 
high risk euploid pregnancies so that some of them may continue to viability, 
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history of NTD, pre-eclampsia, recurrent abortions, and perhaps in cases with 
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results from administering vitamins in these cases [95–100].

15. Further investigations

We and other researchers have been searching for such predictive blood 
biomarkers of miscarriage. Macrophage inhibitory cytokine 1 (MIC-1), which is 
During the first trimester of gestation macrophage inhibitory cytokine 1 (MIC-1), 
which is presented in the syncytiotrophoblast and deciduas increases in serum and 
it is proposed to play an immunomodulatory role in the progression of the preg-
nancy. Pregnancy is considered as an ideal condition to study the regulation mecha-
nisms of vascular growth under physiologic circumstances. Fetal vasculogenesis, 
angiogenesis, and vascular adaptation of the uterine circulation are one of a kind 
[101–104]. There is strong evidence bracing a close relationship between embryonic 
development and the state of vascularization of the chorionic villi. Normal chori-
onic villous vascularization is crucial for the normal development of pregnancy. 
However, it is not well known whether abnormal changes in utero-placental vascu-
lar development predispose to abortions [101–104]. The development of a normal 
functioning placental vascular network requires an important degree of coordina-
tion between various angiogenic and angiostatic factors and is exquisitely depen-
dent on signals exchanged between these factors. Abnormalities in the development 
of placental vasculature may generate a number of gestational pathologies including 
miscarriages, intrauterine fetal death (IUFD), intrauterine growth restriction 
(IUGR), placental abruption, and preeclampsia. The importance of angiogenesis 
and angiogenetic factors in pregnancy is well known, and it has been proved that 
chemokines and their receptors are implicated in pregnancy and abortion, while 
cytokines and chemokines have a crucial part in controlling immune cells; these 
molecules are synthesized at the maternal-fetal interface where they have been 
implicated to play critical roles in the establishment and maintenance of pregnancy. 
In addition, they take part in other biological processes, such as cellular lymphoid 
organogenesis, and expression of adhesion molecules. The role of chemokines in 
angiogenesis during pregnancy has been experimentally demonstrated in cultures 
of leukocyte-free first trimester gestational decidual cells and in spontaneous 
miscarriage in mice, but the angiogenetic and angiostatic role of chemokines in the 
placental growth and decidua has not been well demonstrated [101–104]. These 
preliminary results propose a disturbance of the chemokine-associated angioge-
netic network with a significant number of spontaneous abortions during the 1st 
trimester of gestation.
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Miscarriage is the most usual complication of pregnancy. There are currently 
no definite predictive tests and treatments that can prevent spontaneous miscar-
riage. While 50% of miscarriages are associated with fetal chromosomal faults, 
most of the remaining cases are likely to be euploid fetuses that have failed due 
to implantation problems. Numerous investigators have previously figured that 
developing an accurate predictive test for miscarriage may open the window for 
identifying euploid pregnancies that are still viable but intended to miscarry. It 
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(i.e., rescuing some from miscarriage). The treatment of miscarriages and espe-
cially RPL has a wide variety and should be targeted at the reason. It could be 
complicated to recommend general therapeutic management especially if they 
are unproven, invasive, and expensive, because most couples with unexplained 
recurrent miscarriages have a good outcome. Further investigation of the factors 
that regulate the possible transcriptional repression of angiogenic chemokines 
and/or the overexpression of the angiostatic chemokines could cooperate in early 
prediction and prevention of spontaneous abortions. We assume that an accurate 
investigation of chemokine networks possibly taking part in the angiogenetic 
mechanisms of pregnancy would assist in the design of more accurate and pos-
sibly individualized angiogenesis-associated strategies for improving the early 
prediction and prevention of spontaneous abortion.
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of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
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Chapter 6

Interruption of Pregnancy in 
Women with the Uterine Scar: 
Potential Risks
Galina Dikke and Vladimir Ostromenskiy

Abstract

Summary objective: To assess the risks and identify effective and safe methods 
of abortion in women with uterine scar. Material: Literary sources published in the 
databases of Medline, PubMed, and others, of which 57 are included in this review. 
The main provisions: Termination of pregnancy in women with a scar on the uterus 
involves the use of any available method. For women with a scar on the uterus, it 
is necessary to prepare the cervix before a surgical abortion in all terms. Abnormal 
implantation of the embryo within the fibrous tissue of the scar after caesarean sec-
tion can cause life-threatening bleeding of the mother during or after the termina-
tion of the pregnancy. Surgical excision of the affected area by hysteroscopic access, 
as well as transvaginal or transabdominal local administration of Methotrexate with 
or without an additional intramuscular dose of the same drug, seems to be optimal 
from the point of view of minimizing the frequency of complications. Conclusion: 
A scar on the uterus after caesarean section presents a high risk of abnormal attach-
ment of the ovum and fatal bleeding during abortion.

Keywords: medical abortion, surgical abortion, uterine scar, bleeding

1. Introduction

Interruption of pregnancy in patients with uterine scar, as well as in women 
without it, can be artificial (in early and late pregnancy period if medically 
required, and also in pregnancy period exceeding 22 weeks—at still birth) or 
spontaneous.

Although there is no doubt presently that now caesarean section is quite a safe 
procedure, it still presents a certain risk not only for the subsequent pregnancy and 
confinement, but also in case of its interruption.

Interruption of pregnancy in women with uterine scar assumes the use of any 
accessible method [1]. However, the abortion made by the method of uterine curet-
tage in the interval period aggravates the forecast. The risk of scar inadequacy in 
this case increases 1.5 times.

Recently, substantial growth of registered cases of localisation of ovum in the 
uterine scar after previous caesarean section has been observed [2]. After one or 
several caesarean section operations, the specific localisation of the chorion, such as 
presentation and scar increta, can be a reason of serious complications during and 
after interruption of pregnancy.
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tion can cause life-threatening bleeding of the mother during or after the termina-
tion of the pregnancy. Surgical excision of the affected area by hysteroscopic access, 
as well as transvaginal or transabdominal local administration of Methotrexate with 
or without an additional intramuscular dose of the same drug, seems to be optimal 
from the point of view of minimizing the frequency of complications. Conclusion: 
A scar on the uterus after caesarean section presents a high risk of abnormal attach-
ment of the ovum and fatal bleeding during abortion.
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1. Introduction

Interruption of pregnancy in patients with uterine scar, as well as in women 
without it, can be artificial (in early and late pregnancy period if medically 
required, and also in pregnancy period exceeding 22 weeks—at still birth) or 
spontaneous.

Although there is no doubt presently that now caesarean section is quite a safe 
procedure, it still presents a certain risk not only for the subsequent pregnancy and 
confinement, but also in case of its interruption.

Interruption of pregnancy in women with uterine scar assumes the use of any 
accessible method [1]. However, the abortion made by the method of uterine curet-
tage in the interval period aggravates the forecast. The risk of scar inadequacy in 
this case increases 1.5 times.

Recently, substantial growth of registered cases of localisation of ovum in the 
uterine scar after previous caesarean section has been observed [2]. After one or 
several caesarean section operations, the specific localisation of the chorion, such as 
presentation and scar increta, can be a reason of serious complications during and 
after interruption of pregnancy.
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2.  Medicamentous interruption of pregnancy in women with an 
uterine scar

The technology of medicamentous interruption of pregnancy in the early 
period, the used preparations and their doses do not differ for groups of women 
having a uterine scar and those without it.

It is marked in medical periodicals that the use of Mifepristone and Misoprostol 
for interruption of pregnancy during the period not later than 49 days of amenor-
rhoea in women with a uterine scar is safe and effective [3, 4]. Not a single case of 
uterine rupture at the place of the scar or increased frequency of other complica-
tions is described for medicamentous interruption of pregnancy in early period in 
case of caesarean section in the anamnesis, in comparison with the women who did 
not undergo operative uterine treatment [5].

The preceding caesarean section operations are deemed to be a uterine rupture 
risk factor in case of interrupting gestation at 13 weeks and later. However, the 
study of abortion results in the second trimester, induced by Misoprostol, in 720 
women with one or several prior caesarean section intervention shows that the 
use of the medicamentous method does not cause more frequent complications in 
comparison with the women with non-operated uterine (the absolute risk of uterine 
rupture is <0.4%) [1].

Thus, the presence of a uterine scar after the previous caesarean section is not 
a contraindication for medical abortion at early pregnancy and does not involve 
increased frequency of complications.

3.  Recommendations for medical abortion in women after caesarean 
section in case of localisation of the chorion/placenta outside the 
uterine scar

• The most essential data for medicamentous interruption of pregnancy relate 
to the application of Misoprostol, but the level of evidence is low. The doses 
of Misoprostol in case of late pregnancy interruption should be twice lower 
for the women with uterine scar, in comparison with the women without it 
(Table 1) [6].

• The use of Mifepristone or hygroscopic dilators is not counter-indicative [7].

• In case of interruption of late pregnancy or foetus death in patients with the 
uterine scar, in most cases induction of confinement is more preferable than 
planned caesarean section irrespective of the number of past caesarean section 
operations (the recommendation of a professional consensus).

• In case of still birth, at the period of 27–28 and over 28 weeks of gestation, 
Misoprostol is not used for medicamentous abortion [6].

• The presently practiced options of medical treatment of women with  
incomplete or missed abortion include expectant management (for women 
with spontaneous miscarriage, with no excessive uterine bleeding, with 
stable haemodynamics and no signs of infection), medicamentous treatment 
(usually Misoprostol or Mifepristone/Misoprostol) or surgical treatment 
(vacuum aspiration or dilation and curettage). An important factor in choos-
ing a method for management of spontaneous miscarriage is the woman’s 
preference [8, 9].
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• In case of non-developing pregnancy up to 63 days of amenorrhoea, only the 
use of Misoprostol at a dose of 800 mcg vaginally or 600 mcg sublingually 
is possible. Administration can be repeated in 3 hours, if necessary (2 doses 
maximum).

• The patients with a uterine scar willing to interrupt the pregnancy or those 
with unexpected miscarriage, need all-round detailed consultation, and the 
doctor must consider all variants of administration, their advantages and risks. 
Individual approach is necessary, with account of the obstetric anamnesis, 
comorbid diseases and potential complications, such as haemorrhage and 
uterine rupture constituting a life-threatening situation [1].

Advanced pregnancy, no previous confinement in the past medical history and 
previous confinement by caesarean section result in extended duration of abortion.

The mother’s age, body mass index, race and the interval between administra-
tion of Mifepristone and Misoprostol do not affect the duration of the abortion.

Preparation of the cervix before surgical abortion is recommended to all 
women with the pregnancy exceeding 12–14 weeks. The preparation can be recom-
mended as well to women with high risk of cervix trauma or uterine perforation 
at any pregnancy period. For this purpose, osmotic dilators (laminaria tents, 
Dilapan-S), pharmacological medications (Mifepristone, Misoprostol) or their 
combinations are used.

Preparation Dose Method of 
administration

Frequency of administration

Up to 49 days* 400 μg Orally One time

50–63 days* 800 μg Vaginally*** One time

64–84 days* 800 μg 
400 μg

Vaginally*** (first 
dose), subsequently 
vaginally*** or 
sublingually

Every 3 hours, up to 4 doses

If abortion fails to occur within 14 days, then vacuum aspiration is administered

13–24 weeks* 200 μg Vaginally*** (first 
dose), sublingually 
(subsequent doses)

Every 3 hours, up to interruption of 
pregnancy

If abortion fails to occur within 24 hours, then administration of Mifepristone is to be repeated in 3 hours 
after the last dose of Misoprostol, and after 12 hours-Misoprostol

25–26 weeks* 100 μg Vaginally,*** buccally 
or sublingually

Every 4 hours (in case of still birth-
after 6 hours), up to interruption of 
pregnancy

An extra dose Misoprostol is applied if the placenta did not come off in 30 minutes after foetus expulsion

27–28 weeks** 100 μg Vaginally,*** buccally 
or sublingually

Every 4 hours, up to interruption of 
pregnancy

Over 28 weeks** 50 μg Vaginally,*** buccally 
or sublingually

Every 6 hours, up to interruption of 
pregnancy

An extra dose Misoprostol is applied if the placenta did not come off in 30 minutes after foetus expulsion
*Misoprostol is applied in 24–48 hours after administration of Mifepristone at a dose 200 mg one time ingestion.
**Is not applied in case of still birth.
***To exclude vaginal application in case of haemorrhage or signs of infection.

Table 1. 
Medical abortion schemes with application of misoprostol in women with a uterine scar [6].
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The advantages of osmotic dilators over Mifepristone or Misoprostol have been 
identified in terms of efficiency [10–12], of Dilapan-S over laminaria tents in the 
accepted “one-day” procedures for cervical dilatation [13] and in respect of the 
use of Misoprostol in addition to osmotic dilators in case of cervix deformation or 
pregnancy period exceeding 16 weeks [14].

In some cases, osmotic dilators are used more extensively, for instance, in 
treatment of teenagers, non-parous women or women with cervical scars. It is also 
recommended to increase the number of dilators with the progress of pregnancy 
period. As compared with laminaria tents, by-half-less number of Dilapan-S rods 
is required because of wider cervical dilatation [14]. Two rods are recommended at 
the 13–15-week pregnancy period, three at 16–18-week period and four at 18 weeks-
period and further (though only few proofs substantiate this recommendation). 
After 18 weeks, administration of Dilapan-S is recommended one time overnight 
[15]. However, one rod inserted 3–4 hours prior to the dilation and evacuation can 
be sufficient for the pregnancy period not exceeding 18 weeks.

The methods combining osmotic dilators and Misoprostol are efficient owing to 
the shortest known time to yield effect (from 2 to 4 hours). The possibility to com-
plete the procedure within 1 day for the 18–22 weeks pregnancy period was demon-
strated by Lyus R. et al., who used 3 Dilapan-S rods and 400 μg of Misoprostol. The 
average time for preparation of the cervix was 3 hours 40 minutes, and the average 
time of the manipulation—10 minutes [16].

The preparation of the cervix at the 17–22 weeks period of pregnancy requires 
greater time, sometimes 2–3 days (with replacement of dilators) [17]. The compari-
son of Dilapan-S with laminaria tents showed that the adequate cervical dilation on 
the 2nd day was achieved in 98 and 56% of women respectively [18].

4. Chorion ingrowth into the uterine scar in early pregnancy

Accreta, increta and percreta of the chorion is characterized by their accretion 
to the uterine myometrium without any intermediate decidual membrane, with 
different extent of their invasion into the myometrium. In the scientific literature, 
the term “placenta accreta” incorporates “placenta increta et percreta”.

4.1 Epidemiology

The chorion ingrowth into the uterine scar during the early pregnancy is diag-
nosed extremely seldom and varies between 1/110 and 1/2500 of pregnancy cases 
[19]. Some authors note a gradual increase in placentation anomalies, which coin-
cides in proportion with the increased frequency of caesarean section operations: in 
1970s years the figure was 1/70,000 [20], and in 2005—1/533 [21]. The meta-analysis 
made for the period from 1972 to 2011 describes 47 cases of diagnosed placentation 
anomalies in the first trimester and at the beginning of the second trimester [22].

4.2  Complications of artificial abortion in case of chorion increta into the 
uterine scar

According to Abbas et al. [23], placenta accreta is usually not identified in the 
first trimester of pregnancy, and the diagnosis concerning this pathology is made 
retrospectively for patients with excessive haemorrhage that arises during the 
uterine curettage which is secondary in relation to the invasion of chorionic villi in 
the myometrium [23]. Some observations of tardive uterine bleeding in some weeks 
and even several years after the abortion [24, 25] have been described.
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According to Jang et al., the clinical manifestation may also include spontaneous 
uterine rupture with clinical development of “sharp belly” and haemoperitoneum 
[26]. Spontaneous uterine rupture was registered in 15 out of 47 cases (32%) 
described in the meta-analysis; most of them were asymptomatic and were accom-
panied by intra-abdominal haemorrhage and collapse [22].

The form of abnormal embryo implantation in the scar fibrous tissue after the 
caesarean section, dangerous for the mother’s life, can lead to ectopic pregnancy 
(localisation of the ovum between the uterus and it serous membrane). The diag-
nostics of such condition with the help of ultrasonography does not represent any 
difficulties and is made for pregnancy period of 5–12 weeks, with the time interval 
between the last caesarean section and the ectopic pregnancy from 6 months to 
12 years [27].

The complications associated with chorion increta also include fistulisation, 
infection, perinatal and maternal death [28].

4.3 Diagnostics of chorion increta into the uterine scar in early pregnancy

The review of literature devoted to the issue of early diagnostics of chorion 
ingrowth into the uterine scar, made by Timor-Tritsch et al. [22], showed that this 
diagnostics is quite complicated. The other authors also note that placental accreta, 
increta or percreta in the first trimester of pregnancy is identified with difficultly 
[4, 24]. The literature refers only to several cases of diagnosed placenta accreta in 
the first trimester of pregnancy [23].

Most publications include information on placentation anomalies in the first 
trimester diagnosed during the morphological examination of the uterus ablated 
because of excessive bleeding that took place during the uterine curettage in early 
pregnancy or within a tardive period after the abortion.

No objective signs of chorion increta into the uterine scar are present.
Chorion increta risk factors (present in past medical history): uterine scar  

(caesarean section or myomectomy), manual ectomy of placenta, multiple gesta-
tion, dilation and curettage, endometriosis, multiple confinement, advanced age of 
the mother, IVF induced pregnancy.

The actual dependence of the chorion/placenta increta frequency on the speci-
fied risk factors remains obscure. The combination of two-three and more factors is 
observed for most cases of placenta percreta [29]. In case of placenta presentation 
to the scar, the ingrowth risk makes 3% after the first caesarean section and reaches 
40% and more after the third similar operation [30].

4.3.1 Ultrasonography

Diagnostics of ovum localisation in the uterine cavity, as viewed by ultraso-
nography, is an integral part of diagnosing uterine pregnancy and usually does not 
present any complexity.

Sonography is a very important instrument for exact location of the gestational 
sac and for diagnosing inadequacy of the postoperative uterine scar.

The ultrasonic signs of chorion ingrowth into the uterine scar in the first trimes-
ter are as follows (Figures 1–4):

• absence of decidual membrane in the area of localisation of the placenta

• low-lying gestational sac (in the scar area)

• invagination of the placenta towards the bladder
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Figure 2. 
Ultrasonographic examination: retroplacental complex (on the left: the scheme; on the right: designated with 
arrows from the left to the right—decidua capsularis, decidua parietalis, decidua basalis; other denotations: 
SAC—gestational sac, FL—fluid-containing space—hypoechogenic line between decidua parietalis and 
decidua basalis).

• hypoechoic inclusions (lacunae) in the placental area

• myometrium thickness in the retroplacental zone below 1 mm

• more intense uterine-placental blood flow.

Sensibility—41%, specificity—88% [19]. For comparison: these indices in the 
second trimester make 60 and 83.5% respectively.

Histopathologically, chorion increta (irrespective of having a uterine scar) is 
characterized by partial or complete absence of decidual membrane, following 
which the placental villi get accreted to the myometrium or invade it (Figure 1).

According to Richardson et al. [31], the “key” to identifying chorion increta lies 
in the retroplacental complex and is characterized by absence of a hypoechogenic 
line (the norm being from 1 to 2 mm), that is, there is a loss of normal decidual 
interaction between the chorion and the myometrium (Figure 2).

The presence of placental lacunae (Figures 3 and 4), according to some authors, 
is the most valuable attribute of placenta increta, with the 89% sensibility, specificity 
of 81%, positive prognostic value of 73% and negative prognostic value of 93% [32], 
while the combination of lacunae and myometrium thickness below 1 mm in the retro-
placental complex zone shows the metrics of 100, 72, 72 and 100% respectively [33].

Figure 1. 
On the left: ultrasonographic examination-absence of decidual membrane in the placental localisation area; 
on the right: histopathological examination—chorionic villi in the myometrium with no decidual membrane 
(haematoxylin, eosin; 100×) [24].
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The uterine scar inadequacy is diagnosed not only and not purely on the basis of 
thinning of the scar and the presence of considerable number of hyperechoic inclu-
sions (connective tissue), but also by exposure of other ultrasonic markers which 
include: visualisation of total defect of the myometrium in the scar projection, in 
the form of a “niche” from the uterine cavity side, reaching the serous membrane; 
or partial defect in the myometrium in the scar projection, in the form of a “niche”, 
with thinning of the lower uterine segment down to 3 mm and below; myometrium 
deformation with retraction from the uterine serous membrane side and a “niche” 
from the uterine cavity side, with thinning of the unchanged myometrium down 
to 3 mm and below; total, subtotal necrosis of the myometrium. The enumerated 
criteria are deemed to be an indication for operative treatment of the inadequate 
uterine scar during the period of periconceptional preparation.

The value of uterine scar thickness indicator or other criteria of inadequacy as 
predictors of uterine rupture and excessive bleeding in the first trimester of preg-
nancy in case of its interruption, has not been studied and is not known. Most of 
the echographic criteria of placenta increta have a real diagnostic value only after 
15 weeks of pregnancy (sensibility—78–93%, after 28 weeks—100%).

In the absence of a clear picture or in case of doubtful ultrasonographic results at 
suspicion on ectopic pregnancy, other methods of research are undertaken.

Figure 3. 
Ultrasonographic examination: on the left—sonogram, grey scale: evagination of the placenta into the bladder; 
on the right—sonogram, colour doppler: visible hypervascularisation between the uterine serous membrane 
and the bladder wall; placental lacunae [34].

Figure 4. 
Ultrasonographic examination: hypoechoic inclusions (lacunae) in the placental area (composite cystophorous 
“aggregate” in the uterine wall) [34].
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Figure 2. 
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4.3.2 Magnetic resonance imaging

To diagnose placenta increta in the second and third trimesters of pregnancy, 
magnetic resonance imaging (MRI) is used in recent years in case of dubious results 
of ultrasonography [22]. However, diagnostics with the help of ultrasonography 
(including colour Doppler) and MRI has not shown a statistically significant differ-
ence [35]. No valid criteria of MRI diagnostics are so far developed.

An observation of a 41-year-old patient with a caesarean section in the past medi-
cal history has been described. The patient had an intra-abdominal haemorrhage on 
the 21st week of pregnancy, without any signs of placental anomalies according to the 
ultrasonography data, whereas the MRI showed a picture of deep placental invasion 
suggesting placenta increta or percreta (Figure 5). Placenta percreta was confirmed 
by the histological examination of the operatively extirpated uterus (ablated in con-
nection with spontaneous uterine rupture during the confinement) [28].

An observation of a 42-year-old patient with vaginal haemorrhage and pain 
in the lower abdomen lasting for 2 weeks after the dilation and curettage, at the 
5-week gestation period, has been described. The level of β-HCG in serum was 
2009.3 mlU/ml. The diagnosis—chorionic increta—was made on the basis of 
magnetic resonance imaging (Figure 6).

The sensibility of magnetic resonance imaging is 77%, the specificity—50% in 
patients with average 30.8 weeks period of pregnancy. The accuracy of diagnosis 
makes 67% [36]. As to the earlier gestation periods, no data were found for the 
specified parameters.

Figure 6. 
Patient R., 42 years old. Magnetic resonance imaging (on the left): A-sagittal T2-weighted MR image (TR/TE 
4000/85 ms) of the pelvic area shows a clearly contoured intramyometric aggregate with high signal intensity. 
B-sagittal T1-weighted MR image (TR/TE 150/4.2 ms)—after intravenous administration of gadolinium-
based contrast medium, shows a hypointense aggregate with focal areas of intensification (the arrows). 
Morphological examination (on the right): Invasion of trophoblast (T) in the myometrium (M), accompanied 
by a haematoma (H) [37].

Figure 5. 
Patient N. aged 41. Magnetic resonance imaging (on the left): (a) sagittal MR image-deep placental invasion 
(the arrow); (b) coronal MR image of placenta (the arrowhead), invasion extending deep into the surrounding 
myometrium (the arrows). Gross specimen (on the right): extirpated uterus [28].
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5.  Management of patients with ingrowth of chorion into the uterine 
scar in case of interrupting pregnancy in early periods

The scientific literature describes a clinical observation [38] of a woman with 
two caesarean section operations in the past history. The reviewed pregnancy 
was third, 11th week. The patient entered the hospital with excessive uterine 
haemorrhage. The nonsurgical arrangements (uterine curettage, etc.) proved to be 
inefficient, therefore she was subjected to hysterectomy. The total blood loss was 
estimated to be 3500–4000 ml. The haemoglobin figure was 8.1 g/dl. Transfusion of 
9 units of erythrocytes and 4 units of fresh frozen plasma was effected. The patient 
recovered from the critical condition and was discharged on 7th day after the opera-
tion. The histopathological examination of the specimen (the extirpated uterus) 
confirmed the diagnosis “placenta accreta”.

Takeda et al. [25] describe a clinical observation of placenta increta in a 27-year-
old woman (three pregnancies and one confinement by caesarean section in the 
past history). The pregnancy under review was non-developing, on 11th week, 
that ended surgically (curettage). Eight weeks after the curettage, haemorrhage 
occurred. The ultrasonography showed localized heterogeneous “aggregates” in the 
myometrium. The increased value of β-HCG in blood serum indicated at the pres-
ence of residual placental tissue. Diagnosis: placenta increta after abortion in the 
first trimester. Actions taken: transcatheter arterial chemoembolisation with dacti-
nomycin for reaching immediate haemostasis and cellulicidal effect on placenta 
tissues. Twenty days after the chemoembolisation, the value of β-HCG in blood 
serum fell to the normal level, and the “aggregate” characterising impairment of the 
uterus according to the ultrasonography data disappeared without complications.

The clinical observation described by Chou et al. [39] in respect of a 35-year-old 
woman with continual vaginal haemorrhage and preceding caesarean section in 
anamnesis, demonstrated a diagnosed 7th week pregnancy. The ovum with dimen-
sions of 2.5 × 1.5 cm was located within the area of a uterine scar from the previous 
caesarean section. The original treatment was one-time injection of Methotrexate. 
Nevertheless, β-HCG levels remained high, and the transvaginal ultrasonography 
showed signs of continuing pregnancy. Consequently, hysteroscopic resectoscopy 

Figure 7. 
Patient S., 40 years old. Diagnosis: pregnancy, 13 weeks. Caesarean section in the past medical history. Ingrowth 
of chorionic villi into the uterine scar. Laparotomy. It was found as wellas a fundal uterine defect of 4 ± 3 cm 
with placental tissue penetrating through the uterine serosa. Hysterectomy. Histology of the placenta showing 
the myometrium (1) with invasions of chorionic villi (2) and trophoblast cells (3) (x20; haematoxylin – eosin 
staining) [38].
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was made during which the gestational tissue was completely removed. This did not 
entail any intra- or postoperative complications. The level of β-HCG in blood serum 
returned to normal 4 weeks after the operation. According to the authors, the 
hysteroscopic ectomy of ingrown chorion residues can be regarded as primary treat-
ment, and as a secondary option-after an unsuccessful attempt of treatment with 
Methotrexate [39]. Histopathology of the placenta is shown in Figure 7, performed 
on a 40-year-old patient with a uterine rupture at 13 weeks of gestation, described 
by the authors A. Esmans et al. [38].

Lim et al. [24] give a clinical observation of placenta accreta and tardive haemor-
rhage in a patient aged 41 with five pregnancy episodes in the past medical history 
(1—confinement, 1—caesarean section for presentation of placenta and 3 curettage 
manipulations). Placenta accreta caused vaginal haemorrhage 3 years after the 
abortion, in the first trimester, 5 weeks’ period. Originally the patient had regular 
menstruation, further the menses became irregular and heavy within the last year, 
which was the reason to seek medical attention. The level of serous β-HCG was  
0.27 mIU/mL. The ultrasonography failed to visualize the endometrium line. 
Originally, endometrium cancer or uterine myoma with necrosis of the node was 
suspected. Actions taken: curettage; subsequently, in connection with the continu-
ing haemorrhage-hysterectomy. The histopathological examination evidentiated 
the placenta tissue having no atypical trophoblast cells [24].

6.  Recommendations for interruption of pregnancy in women with 
localisation of chorion/placenta in the uterine scar area after the 
caesarean section

The optimal treatment of patients in the first trimester of pregnancy with 
sonographic diagnosis of suspected chorion increta into the uterine scar remains 
uncertain. The suggested options include one principal type of treatment or its 
combination with other methods, like curettage, systemic or local administration of 
Methotrexate, hysteroscopy, laparotomy and uterine artery embolisation [22, 40].

A review by Timor-Tritsch and Monteagudo [22] analyses the structure of 
surgical interferences in 44 patients with the given diagnosis: 5 of them (10.6%) 
underwent uterine arteries embolisation; 38 (78.7%) were subjected to laparotomy; 
35 of the latter (74.4%) to hysterectomy; 1 patient of this group was diagnosed with 
arteriovenous malformation after the dilation and curettage and was subjected to 
embolisation that subsequently ended in hysterectomy [22].

The sporadic, mainly individual, cases and their results are insufficient to draw 
a definite conclusion as to which of the performed interference methods is the most 
effective. It is almost impossible to identify what type of treatment entails maxi-
mum number of complications and should be avoided. Gynaecologists, as a rule, 
undertake curettage, laparoscopy and hysteroscopy, deeming them preferable as the 
“first-line” approach.

Nevertheless, the following recommendations were made on the basis of the 
meta-analysis [22]:

• If possible, dilation and curettage should be avoided because this might entail 
excessive bleeding, repeated curettage (for the haemostatic purpose) with no 
effect, blood transfusion, and in many cases—laparotomy and loss of uterus.

• Systemic administration of Methotrexate as the only method of treatment 
should be avoided. The argument: lengthy expectation of the effect or its 
absence results in further growth of the embryo and vascularisation of the 
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gestational sac; therefore the subsequent, “second line” of therapy may be 
accompanied by considerable complications.

• Uterine artery embolisation as a primary treatment should be used cautiously 
or not be used at all. Lengthy expectation of haemostasis or the haemorrhage 
fadeout can delay more effective primary treatment which could help in a 
faster manner or might allow avoiding of hysterectomy.

• Surgical exsection of the impairment area through hysteroscopic method, as 
well as transvaginal or transabdominal local administration of Methotrexate 
with or without additional intramuscular dose of this medication, appears to 
be the optimal means in terms of minimisation of frequency of complications.

7. Conclusion

Interruption of pregnancy in case of a uterine scar can be effected at any 
pregnancy period using any method; at the same time, no additional risks for the 
mother are described if the ovum is localized beyond the scar zone.

Ultrasonic examination is an important method for viewing possible ovum 
presentation to the scar and possible chorion increta into the scar.

At suspicion on chorion ingrowth into the uterine scar, dilation and curettage, 
systemic administration of Methotrexate, uterine artery embolisation should be 
avoided, while it is recommended to give preference to combined methods— 
surgical exsection of the impairment zone through hysteroscopic access and local 
administration of Methotrexate.

In all cases, patients with the uterine scar (irrespective of localisation of the 
ovum) are subject to hospitalisation for interruption of pregnancy at any period.

© 2019 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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