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Data Request form YOUth (version 3.0, September 10, 2019)

Introduction

The information you provide here will be used by the YOUth Data Management Committee to
evaluate your data request. Details on this evaluation procedure can be found in the Data Access
Protocol.

Moreover, your data request will be stored in an online repository available to all researchers who
submit or have submitted a data request. The aim of this repository is to provide a searchable
overview of past, current, and pending data requests. By default, we will publish the following
information from your request on our researcher’s website:
- After submission of a data request: the names and institutions of the contact person and
participating researchers (Section 1) and the research context (Section 2).
- After approval of a data request: the complete request (Section 1-5).
Exception: If you believe that publishing the complete request could do harm (e.g. when you
propose to use a novel analysis technique) you can object to publishing the complete
request. This should be indicated on the data request form with a rationale (Section 5). The
YOUth Data Management Committee will review your matter and advise the YOUth
Executive Board whether or not to publish the complete request. If you do not agree with
the YOUth Data Management Committee about publishing the complete request, you have
the possibility to withdraw your data request.

Section 1: Researchers

In this section, please provide information about the researchers involved with this data request.
- Name, affiliation and contact information of the contact person
- Name and details of participating researchers (e.g. intended co-authors)
- Name and details of the contact person within YOUth

Contact person for the proposed study:

Name: Marieke Albers

Institution: UMC Utrecht

Department: Clinical Genetics

Address: Huispostnummer KC04.084.02

Postbus 85090

3508 AB UTRECHT

The Netherlands

Email: m.e.w.albers@umcutrecht.nl
Phone: +31 88 75 693 65

+ for other participating researchers

Contact person in YOUth Data Management Committee:

Name: Dr. Jacobine Buizer-Voskamp

Institution: University of Utrecht

Department: YOUth onderzoek / ChildResearchCenter
Email: J.E.Buizer-Voskamp@uu.nl
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Section 2: Research context

In this section, please briefly describe the context for your research plans. This section should

logically introduce the next section (hypotheses). As mentioned, please note that this section will be

made publicly available on our researcher’s website after submission of your request.

Please provide:

- The title of your research plan

- Avery brief background for the topic of your research plan

- The rationale for and relevance of your specific research plan

- The specific research question(s) or aim(s) of your research (Please also provide a brief
specification)

- Ashort description of the data you request

References can be added at the end of this section (optional).

Title of the study
Reproducibility of a new method for fetal frontal lobe volume measurement in three-dimensional
ultrasound images using VOCAL.

Background of the topic of your research plan, rationale, relevance (max. 500 words)

The frontal lobe plays a key role in human behavior as it is involved in many functions, like
planning, decision-making, inhibition, attention, memory, emotion and motivation.'™
Malformations of the frontal lobe lead to disorders in behavior and changes in personality.*”’
Furthermore, structural Magnetic Resonance Imaging (MRI) studies have shown that Attention
Deficit Hyperactivity Disorder (ADHD) is associated with a decreased frontal lobe volume and
reduced frontal cortical thickness 8%, and that Autism Spectrum Disorders (ASD) are associated
with enlarged frontal lobes and cortex.1™3

The prenatal period is an important time for the development of the brain.** Prenatal influences,
such as disease, malnutrition, and maternal lifestyle, have great impact on how the brain develops
which could have consequences for the child’s later life.*>*” To determine whether prenatal
development of the frontal lobe mediates in the association between prenatal environment and
behavioral outcomes in later life, we need tools to measure the frontal lobe during pregnancy.
Most studies until now, however, have used crude measurements like birth weight or head
circumference at birth as proxy for intrauterine (brain) development.16:18-21

Three dimensional (3D) ultrasonography is a more suitable method to study prenatal brain
development since it is non-invasive, safe, and enables visualization of the fetal brain during
pregnancy.??7% In addition, it is very suitable for use in large numbers of participants. In a previous
study we showed that it is possible to measure the volume of brain structures in 3D-ultrasound
images with the Virtual Organ Computer-aided Analysis (VOCAL) technique.?®

We now strive to measure the volume of the frontal lobe in 3D-ultrasound images, since we are
ultimately interested in discovering the impact of prenatal brain development on childhood and
adult behavior and think that the frontal lobe could play a major part herein. We determined the
boundaries of the frontal lobe and devised a method to delineate this structure enabling
measurement of the volume with the VOCAL technique in 3D-ultrasound images. In this study we
will describe this new method for frontal lobe volume measurement and determine the
reproducibility by examining the intra- and interobserver agreement. Furthermore, we will
construct normal growth patterns of the frontal lobe during pregnancy.

Word count: 361
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The specific research question(s) or aim(s) of your research

The aims of this study are:

1) To determine the intra- and interobserver agreement for a new method for measurement of
fetal frontal lobe volume in 3D ultrasound images with the VOCAL technique?

2) To construct normal growth patterns of fetal frontal lobe volume

Summary of the data requested for your project: Please indicate which data you request to
answer your research question.

This project was accepted by the datamanagement committee in December 2018. The data that
was requested then has been analyzed and written down in a paper (“Reproducibility of a new
approach for fetal frontal lobe volume measurement in three-dimensional ultrasound images”). In
January 2019 the datamanagement committee gave their consent for publication. The paper was
submitted to “Brain and Behavior” and after revision, the reviewer requests additional
information on perinatal and neonatal outcomes in the baseline table. Thus, we would like to
make a request for this additional data to be added to the data of the original request.
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Section 3: Hypotheses

In this section, please provide your research hypotheses. For each hypothesis:

Be as specific as possible
Provide the anticipated outcomes for accepting and/or rejecting a hypothesis (or explain
why this does not apply to your project, e.g. when using Bayesian statistics)

Exception: if you plan a hypotheses-free project, please use this section to explain why you don’t
formulate specific hypotheses.

Hypotheses

We hypothesize that our new method for measurement of fetal frontal lobe volume in 3D
ultrasound images with the VOCAL technique will be reproducible.

Section 4: Methods

In this section, you should make clear how the hypotheses are tested. Be as specific as possible.
Please describe:

The study design and study population (Which data do you require from which subjects?)
The general processing steps (to prepare the data for analysis)

The analysis steps (How are the data analysed to address the hypotheses? If possible, link
each description to a specific hypothesis)
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- Any additional aspects that need to be described to clarify the methodological approach
(optional)

Study design, study population and sample size (e.g. cross-sectional or longitudinal; entire
population or a subset; substantiate your choices)

Study Design

1) For the first aim of our study, we will perform a cross-sectional study. Two observers will measure
the volume of the fetal frontal lobe in the same ultrasound images (and one observer will do this
twice). These measurements will be compared to determine intra- and interobserver agreement.
2) The second research question will be addressed with a longitudinal approach. We will use the
measured frontal lobe volumes at 20- and 30 weeks gestational age to construct fetal lobe growth
patterns.

Study population and sample size

For this study we will include 3D-ultrasound data that is collected within the YOUth-study. YOUth
is a prospective observational cohort study in the Netherlands, which aims to investigate
neurocognitive and behavioural development in children from pregnancy onwards until
childhood. Recruitment started in July 2015, and is still ongoing. Pregnant women are informed
about the cohort in hospitals and midwifery practices in Utrecht and surrounding areas, and are
included in the study around 20 weeks gestational age after providing informed consent. Only
women who do not wish to be informed on unexpected findings and women who do not
understand the Dutch language were excluded from participation. The study was approved by the
Medical Research Ethics Committee of the UMC Utrecht. At the first visit, around 20 weeks of
gestation, participants undergo a 3D-ultrasound examination and they are asked to fill out online
questionnaires. Around 30 weeks of pregnancy the participants return for the second visit in
which another 3D-ultrasound examination is performed. The participants will also return for more
visits after birth to evaluate the child’s development.

The estimated needed sample size to determine intra- and interobserver agreement is 63, based
ona=0.05,3=0.20, p0 = 0.5, and p1 = 0.7.27 We have decided to include the ultrasound data of
the first 80 YOUth participants for the reproducibility study, anticipating that not all acquired 3D-
volumes will be of enough quality for the measurement of fetal frontal lobe volume.

It is not possible to perform a sample size calculation for the second aim of our study (i.e.
constructing a growth pattern of fetal frontal lobe volume). Therefore, we will include all data that
was available in September 2018. By that time fetal frontal lobe volume was measured in the
ultrasound images of 150 participants at both visits.

General processing steps to prepare the data for analysis

Ultrasound imaging

Each participant underwent two transabdominal ultrasound examinations, once between 19 and
24 weeks of gestation and once between 28 and 33 weeks of gestation. At each visit, six three-
dimensional sweeps of the fetal brain were acquired: two in the axial (transthalamic and
transcerebellar), two in the coronal (transthalamic and transcerebellar), and two in the sagittal
(midsagittal and parasagittal) plane. The sweeps were made by ten experienced sonographers with
a Voluson E10 (GE Healthcare, Zipf, Austria) ultrasound machine at the maximum quality of
acquisition, using a 2-6 MHz convex probe (RM6C). The angle of the sweeps was set at 65°, allowing
for the recording of the complete fetal head. The sweeps of one participant at each visit were
combined in a data file and stored for later offline analysis.

Offline measurements
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The offline measurements of fetal frontal lobe volume were performed with Virtual Organ
Computer Aided Analysis (VOCAL), using the GE Medical Systems 4D View software, version 14 Ext.4
(GE Healthcare, Zipf, Austria). For 80 participants, the frontal lobe volume was measured twice by
one observer, on separate occasions, to determine intra-observer agreement in the sweeps that
were acquired around 20 weeks of gestation and around 30 weeks of gestation. A second observer
measured the volume of the frontal lobe at both visits for the same 80 participants, blinded to the
results of the other observer, to determine interobserver agreement. To examine the growth of the
frontal lobe in a larger group, the volume of the frontal lobe was also measured in 70 additional
participants by one observer.

The observers first determined the quality of the obtained sweeps. A sweep was considered of
excellent quality if it was not distorted by fetal movements and there was slight to no shadowing.
If there was moderate shadowing, but the contours of the frontal lobe were visible enough to be
able to trace them, the quality was considered adequate. If it was not possible to follow the
contours of the frontal lobe due to extensive shadowing or distortion of the sweep by foetal
movements, the sweep was considered of inadequate quality. After this quality assessment the
sweep with the highest quality, wherein the contours of the frontal lobe were best visible, was
selected for the measurement of frontal lobe volume. If all sweeps in a set were inadequate, frontal
lobe volume was not measured and registered as missing for the visit of that participant.

For the measurement of frontal lobe volume, the sweep was first manipulated to have a coronal
section of the brain in box A (upper left), a sagittal section in box B (upper right) and an axial section
in box C (lower left). Subsequently, the brain was rotated until the midsagittal plane was visible in
box B and the transthalamic view in box C. The reference dot was then placed in front of the
anterior edge of the corpus callosum in box B (figure 1). With this orientation the VOCAL manual
mode was activated, with box A (the coronal view) set as reference plane, and the rotation angle
set at 15°. We defined the boundaries of the frontal lobe as: the inner edges of the skull (anteriorly,
superiorly and laterally, inferiorly), the upper edge of the Sylvian fissure (inferiorly), the Corpus
Callosum (posteriorly) and the Central Sulcus (posteriorly). The delineation of the frontal lobe with
these boundaries is shown for each rotation step in figure 2. After manually delineating the frontal
lobe in all twelve consecutive steps, the VOCAL software calculates the volume (with the technical
algorithm as described by Bordes et al.28) and provides a 3D image of the traced frontal lobe in the
lower right of the screen (figure 1).

Baseline data collection

Maternal age, BMI and information on perinatal and neonatal outcomes were asked through
questionnaires, which were filled out electronically by the participants after the first visit. The
gestational age and fetal position at each ultrasound visit were registered in log files.
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Specific processing and analysis steps

The data will be analyzed with the IBM SPSS software, version 24.0 (IBM corp. Armonk, NY) and
with R version 3.4.0. Demographic variables (including perinatal and neonatal outcomes) will be
expressed as mean +SD if the data are normally distributed, as median with interquartile range if
the data are not normally distributed, or as frequencies with percentage for nominal data. Single-
measure intraclass correlation coefficients (ICC) for absolute agreement will be calculated with a
two-way random model for intra- and interobserver agreement. We consider an agreement of 0.2
as slight; 0.21-0.40 as fair; 0.41-0.60 as moderate; 0.61-0.80 as substantial; and 0.81-1.00 as
almost perfect.?® To determine the mean difference between the two measurements and the
limits of agreement we will configure Bland-Altman plots, wherein the differences between the
measurements of the two observers are plotted against the averages of the two measurements.>°
A Bland-Altman plot shows the extent of the differences between two paired measurements in
more detail and allows for identification of any systematic differences between the observers or
possible outliers. We will plot fetal frontal lobe volume (in cm3) against gestational age (in days) to
visualize the growth of the frontal lobe during pregnancy. With a mixed model approach using the
‘Imed’ package in R, frontal lobe volume trajectory will be fitted to gestational age with the
participants ID as group indicator variable. We will model gestational age with non-linear natural
splines and check the significance of non-linearity.

Additional methodological aspects (optional)

Handling missing data

Frontal lobe volume measurements can be missing if an observer considered the quality of the
sweeps inadequate. The data from a participant will only be included in the analysis for intra-
observer agreement if the frontal lobe volume was measured twice by one observer, and in the
analysis for interobserver agreement if the frontal lobe volume was measured by two observers.
We will not impute missing values since it is our aim to determine the agreement between two
actual measured values and not the agreement between measured and estimated values.

In the assessment of fetal frontal lobe growth we will include all successful measurements. This
means that for some participants we will include two measurements of frontal lobe volume (from
both ultrasound visits), and for some participants only one measurement (from the first or the
second visit).

Section 5: Data request
In this section, please specify as detailed as possible which data (and from which subjects) you
request. Include information regarding:

- Which wave(s)

- Which experiments, questionnaires, etc.

- How many sets (sample-size)

- Purpose of your data request

- Other aspects relevant to your data request (optional).

Select the appropriate wave(s) (more options are possible):
Rondom zw — 20 weeks

Rondom zw — 30 weeks

Rondom 0 -5 mo

Rondom 0 - 10 mo

Rondom 3 (not available yet)

Rondom 6 (not available yet)

Rondom 9

I D
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[] Rondom 12 (not available yet)
[] Rondom 15 (not available yet)

Experiments and number of sets you request

Questionnaires of 150 participants (see separately sent list with pseudocodes):
- periconceptual health (20w)

- Labour and birth (Ow (at birth))

Other aspects relevant to your data request (optional)

This project has been approved by the datamanagement committee in December 2018. With this
application we request additional data on perinatal and neonatal outcomes needed for revision
for “Brain and Behavior”. This additional data was requested by the reviewers.




