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What is the problem and why is it relevant?
The placenta, meaning ‘flat cake’ in Latin, has a critical role during pregnancy, but has been 
studied only since the mid-twentieth century. The complex anatomy of the placenta and its 
well-protected location attached to the uterine wall makes this temporary organ difficult to 
study during gestation. In contrast, after birth, the placenta is expelled from the uterus and 
easy obtained for academic exploration. Despite the fact that it has the most readily available 
structures for histopathological examination, it is still one of the least known, mysterious and 
often forgotten organs in the female body. This provides a defeated paradox in the obstetric 
medical world.

Being born is one of the most extreme challenges that we will face in our lives. In a short time, 
a newborn needs to adapt to a completely new environment, after he or she is being exposed 
to a low oxygen environment and pushed through the narrow maternal birth canal. Before 
facing this burdensome challenge, the foetus is completely dependent on the mother, which 
is a heartwarming but also alarming thought. By receiving oxygenated maternal blood through 
the placenta, the foetus receives nutrients to its crucial organs and is therefore able to develop.

Because of the placenta’s nine months life span, developmental processes that normally 
take months or years to complete in other organs are now compressed into a narrow window 
of time. As a result, basic elements of placental development occur during the first half of 
pregnancy after which additional growth happens in the second half. At term, this newly 
formed organ has reached the end of its life by an autocrine program of planned obsolescence. 
Pregnancies that continue beyond this point are endangered by complications that are related 
to a rapid decline in placental function. 

Nonetheless, there are several moments in which the clinicians come in near contact with 
the placenta during gestation. With the introduction of ultrasonography, it became possible 
to visualise this ‘discoid-shape’ organ. Regrettably, after half a century of research and having 
the answers close to our eyes during routine scans, we have not yet clarified and described 
the apparent pathophysiological alterations of the placenta. These alterations could lead 
to unfavourable complications for both mother and foetus. Alongside all the other non-
favourable adjectives, the placenta is often referred to as ‘overlooked’. 

This thesis addresses the above-mentioned problem and is a result of not over-looking 
the placenta, but instead paying rightful attention to this important organ. We address 
ultrasonographic insights into the development of the placenta and its circulation and evaluate 
measurements for placental function.
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Who are the stakeholders and how can they benefit?
Different stakeholders may benefit from the knowledge provided in this thesis. We aim 
for (future) clinicians to view the placenta with ‘fresh’ eyes and to seize this opportunity 
during every routine ultrasound scan. By presenting our findings at (inter)national 
meetings, we inform care takers about the value of placental ultrasonography. With our 
results, published in international papers, we want to trigger obstetricians and midwives 
to update their knowledge on the clinical impact of placental lesions in both current 
and possible future pregnancies, and the relationship with future cardiovascular health. 
In addition, we would advise to review and adjust protocols regarding indications for 
placental examination (both by ultrasound and by histology). By this, obstetrical care takes 
a step forward towards precision and personalised medicine. 

Ultrasonographers may benefit from our results since we provide new insights into 
placental appearance. Although obstetric ultrasonographers have great exposure to 
placenta imaging every day, knowledge on placental abnormalities is limited. Based on 
questionnaires (chapter 6 in this thesis), ultrasonographers could benefit from extra training 
in normal and abnormal placental appearance. During the course of writing this thesis, we 
collaborated with several ultrasonographers from the Prenatal Diagnosis Department of the 
MUMC+, to implement a specific ‘placental examination form’ in the electronic patient files 
that can be used during the obstetric ultrasound scan. This triggered the ultrasonographer 
to have a look at the placenta and to decide if there were any abnormalities that require 
follow-up, leading to greater attention for the placenta during the ultrasound scan. By 
presenting our results during training meetings for ultrasonographers, we aim for a broader 
implementation of the placental ultrasound examination.

Women who experienced a complicated pregnancy, may have persisting symptoms 
months or years after giving birth (for example high blood pressure, cognitive disorders 
or palpitations). When visiting their general practitioner (GP), the symptoms are not 
always attributed to a past pregnancy, leading to an incorrect diagnosis and unnecessary 
investigations. Nowadays, with the great amount of medical information available on the 
internet, women often ask their GP questions regarding the recurrence of a complicated 
pregnancy or the cardiovascular risk in their future life. This specific knowledge is not 
always known among GPs, leaving women with many unanswered questions. This thesis 
could result in extra training for the GPs in the Netherlands, to increase the knowledge 
on placental function in relation to a complicated pregnancy and the cardiovascular risk 
in later life. 
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Physiologists and biologists may be interested in our placenta-arterial adaptation process 
that we visualized in chapter 1 and 2 of this thesis. We added the pre-conceptional and 
postpartum phases to show the entire adaptation process as a function of pregnancy. This 
could lead to new thoughts on normal hemodynamic adaptation during pregnancy, and 
may help in revealing the pathway of maladaptation. Our results also provide promising 
information to guide future longitudinal studies, which include pre- and post-pregnancy 
measurements in both healthy and complicated pregnancies. 

Paediatricians could use the knowledge presented in this thesis to improve neonatal care. 
Placental abnormalities are associated with, for example, Apgar scores and admission of 
the neonate to the intensive care unit. By informing the paediatrician about abnormal 
placental function during pregnancy, better preventive care can be taken during labour 
and during the first days of the newborn’s life. 

In addition, we can teach medical students as early as the first years of their medical 
training to not ‘over-look’ the placenta and emphasize the important role of this organ 
during pregnancy. This thesis will be presented to gynaecologists who are responsible 
for the medical master’s curriculum and may lead to the adoption of this knowledge into 
the new curriculum and therefore increase the placental knowledge of future medical 
students.

Companies that develop ultrasound machines and offline software to analyse ultrasound 
data, could also benefit from our results. By attending several international meetings, we 
were able to talk to some of the companies that develop ultrasound machines. Our findings 
can trigger them to improve their software for placental visualisation and quantitative 
assessment of placental vascularization (chapter 5) or publish setting-guidelines in order 
to decrease variability among different ultrasonographers and between different patients. 
By improving the imaging technique, better detection of abnormalities can be reached 
that leads to in-time diagnosis and adequate patientcare.

Finally, if obstetricians, midwives, ultrasonographers and general practitioners implement 
the new insights provided in this thesis, patients, partners and their offspring may also 
benefit. Women that want to conceive, women who are pregnant or have been pregnant 
may benefit from improved obstetric care as a result of this thesis. Alterations in pregnancy 
care could be introduced to specific patient organisations (e.g. HELLP stichting caring 
for women after pregnancies complicated by this potentially life-threatening placental 
disorder) or by the use of social media (e.g. Facebook groups). 




