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Abstract

Introduction: The aim of this study was to obtain expert con-
sensus on the content of a curriculum for learning chorionic
villus sampling (CVS) and amniocentesis (AC) and the items
of an assessment tool to evaluate CVS and AC competence.
Methods: We used a 3-round iterative Delphi process. A
steering committee supervised all processes. Seven interna-
tional collaborators were identified to expand the breadth of
the study internationally. The collaborators invited fetal
medicine experts to participate as panelists. In the first
round, the panelists suggested content for a CVS/AC curricu-

lum and an assessment tool. The steering committee orga-
nized and condensed the suggested items and presented
them to the panelists in round 2. In the second round, the
panelists rated and commented on the suggested items. The
results were processed by the steering committee and pre-
sented to the panelists in the third round, where final con-
sensus was obtained. Consensus was defined as support by
more than 80% of the panelists for an item. Results: Eighty-
six experts agreed to participate in the study. The panelists
represented 16 countries across 4 continents. The final list of
curricular content included 12 theoretical and practical
items. The final assessment tool included 11 items, system-
atically divided into 5 categories: pre-procedure, procedure,
post-procedure, nontechnical skills, and overall perfor-
mance. These items were provided with behavioral scale an-
chors to rate performance, and an entrustment scale was
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used for the final overall assessment. Conclusion: We estab-
lished consensus among international fetal medicine ex-
perts on content to be included in a CVS/AC curriculum and
on an assessment tool to evaluate CVS/AC skills. These re-
sults are important to help transition current training and
assessment methods from a time- and volume-based ap-
proach to a competency-based approach which is a key step
in improving patient safety and outcomes for the 2 most
common invasive procedures in fetal medicine.

© 2021 S. Karger AG, Basel

Introduction

Chorionic villus sampling (CVS) and amniocentesis
(AC) are the most performed invasive procedures within
fetal medicine and are used to test for chromosomal or ge-
netic disorders in the fetus [1]. The background risk of all
clinically relevant chromosomal anomalies is higher than
previously anticipated [2]; this presents broader indica-
tions for genetic testing. The latest guideline on screening
for chromosomal abnormalities produced by the Ameri-
can College of Obstetricians and Gynecologists (ACOG)
suggests that “all pregnant women should be offered both
screening and diagnostic tests,” irrespective of risk factors
[3]. Increasing access to invasive genetic testing requires
safe procedures performed by skilled operators [1].

CVS and AC are usually performed by ultrasound-
guided transabdominal or transvaginal insertion of a nee-
dle into the placenta (CVS) or the amniotic cavity (AC)
to collect a sample. The performance of these procedures
is generally safe for the woman; however, the procedure-
related risk of fetal loss is up to 1% [2, 4-6]. The magni-
tude of the procedure-related risk has been debated for
decades. Previous studies demonstrated an inverse asso-
ciation between the procedure-related risk of fetal loss
and operator experience [4, 7]. Yet, there is no interna-
tional consensus on what should be required of a trainee
to perform the procedures independently.

Simulation-based training has been suggested as a sup-
plement to clinical training since it allows trainees to
practice in a safe environment without patient risk [8-
10]. However, it is not clear what aspects of training
would benefit CVS and AC performance on real patients
[11] or how much training is needed before progressing
from simulated to clinical practice and subsequently from
supervised to independent practice. Using an interna-
tional panel of fetal medicine experts, we aimed to estab-
lish consensus on: (1) the content to be included in a cur-
riculum for learning and training of CVS and AC and (2)

Training and Assessment of CVS and AC
Procedures

the content to be included in an assessment tool to evalu-
ate trainees’ CVS and AC skills.

Methods

We conducted an international 3-round Delphi process. The
Delphi process is a well-established method to obtain consensus
among a group of experts using iterative rounds of survey ques-
tionnaires followed by individual and/or group feedback until con-
sensus is achieved [12].

The study was conducted by the Department of Fetal Medicine,
Rigshospitalet, and Copenhagen Academy of Medical Education
and Simulation (CAMES), Denmark, from December 2019 to June
2020. The responses of the panelists were collected through the
SurveyMonkey® platform [13]. The Danish legislation exempts
survey studies from ethical approval.

Consensus Definition

The definition of consensus was established before data analy-
ses. Based on previous Delphi studies [14], the definition of con-
sensus was set to more than 80% agreement on each individual
item. For example, on a 5-point rating scale to measure importance
of a given item, we defined consensus as a minimum of 80% of the
panelists rating an item as important (4) or very important (5).

Steering Committee

A steering committee of 6 members consisting of fetal medicine
experts (K.M.S., L.N.N., and O.B.P.) and medical education scien-
tists (M.G.T., V.J., and L.N.) supervised all processes including
identification of panelists, development of questionnaires, data
collection, and data analysis.

The Collaborators and the Panelists

The steering committee identified 7 international collaborators
prior to the study to expand the breadth internationally and to fa-
cilitate the process of data collection. The collaborators were se-
lected based on their geographical location and on their role as
recognized experts within invasive fetal medicine and involvement
in local, regional, and national planning and implementation of
education and training within the field.

The collaborators were asked to invite fetal medicine experts to
act as panelists and provide the core data for the study. The panel-
ists were selected based on the collaborators’ geographical position
and network (A.K. - UK, D.P. - Italy, E.T. - Sweden, F.S. - The
Netherlands/Belgium/France, ].H. - Australia/New Zealand, R W.
- Canada/USA, and U.G. - Germany). The inclusion criteria to
participate in the study was previous experience in teaching or su-
pervising CVS and/or AC. Written consent was obtained from all
the panelists who agreed to participate. All correspondence was
sent to the panelists individually through e-mail, and their com-
pleted questionnaires were returned directly to the steering com-
mittee. All the collected data were anonymized.

The Delphi Rounds

Round 1: Content Description for the Curriculum and the

Assessment Tool

The panelists were asked 2 questions: (1) to list in free text all
the aspects of learning and training of the CVS/AC procedure to
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Fig. 1. Flowchart.

be included in a curriculum and (2) to list in free text all relevant
items that they would consider when assessing the overall skill lev-
el in CVS or AC. Furthermore, they were asked to answer ques-
tions about their local practices, personal preferences, and experi-
ence in performing CVS and AC.

Data gathered were reviewed and organized by the steering
committee. The suggested content for the curriculum was orga-
nized into theoretical and practical content items, each with de-
scriptive subitems. The suggested content for the assessment tool
was also organized into items, each with descriptive subitems.
These organized curriculum and assessment tool items were sent
to the panelists to evaluate in the next Delphi round.

Round 2: Initial Consensus

The panelists were presented with the organized lists of items
and subitems suggested for (1) the curriculum and (2) the assess-
ment tool. Using a scale of 1-5 (with lower scores indicating less
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relevance), the panelists were asked to rate the curricular items ac-
cording to relevance for learning and training of the CVS/AC pro-
cedure and assessment tool items according to relevance for the
assessment of CVS/AC performance. The panelists also had the
opportunity to mark any subitem as irrelevant and to be eliminat-
ed. Comment boxes were provided to the panelists to expand on
their opinions. The panelists were encouraged to comment on the
phrasing of each item and descriptive subitem.

Items and subitems that did not fulfill the consensus criterion
of 80% agreement were eliminated. Based on the comments, re-
phrasing and restructuring of the items were made; however, the
main content remained the same. The assessment tool items were
expanded with a rating scale ranging from 1 to 5, including behav-
ioral anchors on scales “1,” “3,” and “5” to guide the raters during
assessment. The final lists of curricular and assessment tool items
were presented to the panelists in Delphi round 3.

Johnsson et al.

Color version available online
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Table 1. Geographical distribution of panel members

Table 2. Procedural technique

Country Participants, N (%) N (%)
Germany 15(17.0) General

UK 13 (15.1) Use a guide for the CVS/AC procedure 82 (100.0)
Australia 10(11.6) Yes, always 22 (26.8)
Denmark 9(10.5) Yes, sometimes 7 (8.5)
Sweden 9(10.5) Never 53 (64.6)
Canada 7 (8.1) Specific for the CVS procedure

Italy 6(7.0) Access path 80 (100.0)*
The Netherlands 3(3.5) Always using transabdominal 65 (81.3)
Norway 3(3.5) Either transabdominal or transvaginal/cervical 13 (16.3)
Belgium 2(2.3) Always transvaginal/cervical 2(2.5)
Finland 2(23) Local anesthetic 82(100.0)
France 2(2.3) Yes 39 (47.6)
USA 2(2.3) No 43 (52.4)
Iceland 1(1.2) Specific for the AC procedure

Lithuania 1(1.2) Local anesthetic 82 (100.0)
New Zealand 1(1.2) Yes 1(1.2)
Total 86 (100.00) No 811(588)

Round 3: Final Consensus

The panelists were presented with the revised lists of (1) cur-
ricular items and (2) assessment tool items with scale anchors for
final consensus. They were asked to agree or disagree on each of
the items. Eliminated items from round 2 were also presented to
the panelists, and they were asked to agree or disagree with the
elimination of these items. Comment boxes were provided to the
panelists to expand on their opinion.

Results were again reviewed by the steering committee, and
items that did not fulfill the consensus criterion were eliminated.
The comments were also reviewed, and relevant items were revised
accordingly. A flowchart of the Delphi-process is shown in Figure
1.

Data Analysis (Including Statistical Analysis)

Frequency and descriptive analysis were used to calculate the
scores. Statistical analyses were performed using SPSS® ver. 26.0.,
IBM Corporation.

Results

Response Rates

In total, 127 experts were invited to participate in the
study. Of these, 86 (68.5%) experts agreed to participate
and act as panelists. All the panelists included in round 1
were invited to participate in rounds 2 and 3. In round 2,
83.9% (73/86) responded, while 90.7% (78/86) responded
in round 3.

Training and Assessment of CVS and AC
Procedures

CVS, chorionicvillus sampling; AC,amniocentesis. *Two panelists
reported not performing the CVS procedure.

Characteristics of the Panelists

The panel included experts from 16 countries (Ta-
ble 1) who had a mean experience within fetal medicine
of 19.4 (min. 4; max. 36) years. Most of the panelists re-
ported using transabdominal access when performing
CVS and AC; however, the use of a guide and use of local
anesthetics varied (Table 2).

One-third (31.4%) of the panelists reported having ac-
cess to a CVS and/or AC mannequin for training of pro-
cedural skills. On the question “Is there a specific number
of procedures required before a trainee can perform a
CVS or AC independently?” 40.7% of the panelists an-
swered in the affirmative. Those who responded yes were
asked to specify how many procedures were required.
The answers ranged between 0 and 30 procedures (CVS:
mean 13 SD 12; AC: mean 11 SD 11.3) on a simulator and
5-100 procedures (CVS: mean 29 SD 19.6; AC: mean 30
SD 24.7) on a real patient.

Curricular Content

In round 1, the panelists suggested a total of 511 items
to be included in a CVS/AC curriculum. Items not tar-
geted toward the CVS/AC procedure or items that were
too general (e.g., “operation”) were eliminated (n = 15).
Many items suggested by the panelists included educa-
tional methods (n = 241), for example, multiple-choice
tests, number of procedures, lectures, apprenticeship
learning, and simulation-based training; however, these
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Training and Assessment of CVS and AC
Procedures

4.4 (3)

Professional behavior
Documentation

29(2)

CVS, chorionic villus sampling; AC, amniocentesis. *Item eliminated in round 2.

suggestions did not address the specific questions asked
in the first round. The steering committee decided to
omit these items in order to focus the next rounds on the
theoretical and practical content of the curriculum. The
remaining items (n = 255) were grouped and rephrased
into 12 theoretical and practical content items, each with
1-10 descriptive subitems.

In round 2, almost all curricular content items met the
consensus criterion. Only the subitem “effective infiltra-
tion of local anesthetics” did not fulfill the consensus cri-
terion and was eliminated (Table 3). Comments were as-
sessed by the steering committee, which led to minor
changes in the wording of items.

In round 3, the consensus criterion was reached for all
the curricular contentitems. Complete agreement (100%)
was observed for the items Screening, Genetics, The CVS/
AC procedure, Technical skills: Ultrasound, and Techni-
cal skills: Sampling (Table 3). Comments were assessed,
and no major changes were made based on the com-
ments. The final version of the curricular content is shown
in Figure 2.

Assessment Tool

In round 1, the panelists suggested 735 items for a
CVS/AC assessment tool. Again, items concerning edu-
cational methods and items that were too general (e.g.,
“ultrasound experience”) were eliminated (n = 23). The
remaining items were grouped and rephrased into 14
items, each with 1-10 descriptive subitems. For example,
“Beable to visualize needle throughout itslength,” “Hand-
eye coordination,” and “Appropriate insertion tech-
nique,” were regrouped into needle insertion and track-
ing.

In round 2, the item “local anesthetics” and the 2 subi-
tems “ask for allergies” and “procedural time” did not ful-
fill the consensus criterion (Table 4). Comments were as-
sessed, and no major changes were made based on the
comments. Two items included double-barreled ques-
tions (“Needle insertion and tracking” and “Overall per-
formance”) and therefore were regrouped into “Selection
of insertion site” and “Needle tracking”, and “Systematic
approach,” “Flow of the procedure,” and “Professional-
ism,” resulting in 16 assessment tool items for the final
round. Finally, a rating scale from 1 to 5 with behavioral
scale anchors were added to each of the items.

In round 3, the consensus criterion was reached for all
the included assessment tool items and for eliminating
the item “local anesthetics.” Comments were assessed,
and rephrasing and structural changes were made ac-
cordingly without any changes to the main content.
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1. Screening

Principles of screening

Non-invasive screening tests: combined test, NIPT
2. Anatomy and physiology

Relevant anatomy and physiology

3. Genetics

Basic genetics and the condition tested for

Genetical examination methods and their characteristics (karyotype, array, whole genome etc.)
Interpretation of test results

Alternatives to invasive testing

4. Ultrasound
Prenatal ultrasound (incl. function and use of ultrasound equipment)

5. The CVS and AC procedure

Indications and contraindications for AC and CVS

Procedure related risks and complications and how to avoid them
Maternal risk factors

Choice of method: CVS versus AC

Instruments needed for each procedure

Technical aspects on how to perform CVS and AC

Preparation of material after CVS

Sterile technique: hygiene and disinfection

6. Special cases

Handling difficult cases

Considerations specific for multiple pregnancies
7. Documentation

Aspects of documentation before, during and after the procedure
Audit

8. Legal, ethical and psychological concerns

Legal conditions

Ethical concerns

Psychological aspects of CVS and AC

9. Guidelines

Knowledge of local guidelines

10. Technical skills: ultrasound

Performance of prenatal ultrasound (incl. hand-eye coordination and image optimization)
Planning and selection of needle insertion site

Ability to visualize needle throughout procedure

11. Technical skills: sampling

Handling of equipment

Needle insertion

Aspiration technique

Free hands technique

Single versus double handed procedures

Strategies for technically challenging patients (poor views, anterior placenta, multiples, obese patients etc.)

Fig. 2. Curricular content. CVS, chorionic villus sampling; AC, amniocentesis.
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Table 4. Assessment tool round 2

Item and subitem Participants, Disagree, Mean score
N % (N) (SD)

1. Identification and consent 72 - 4.89 (0.40)
Patient identification 11.1(8)

Confirmation of informed consent 11.1(8)

2. General preparations 71 - 4.70(0.62)

Assessment of contraindications for the procedure 4.2 (3)
Select procedure (CVS or AC) 5.6 (4)
Check for HIV/HBV/HCV 11.3(8)
Check for Rh(D) status 8.5 (6)
Check if other specimens are required (e.g., maternal sample) 7.0(5)
Ask for allergies 39.4(28)
Ask for anticoagulation treatment 157 (11)
Strategies for technically challenging patients (multiple pregnancies, obesity, poor vies,

anterior placenta, etc.) 11.3(8)

3. Preparation of site and instruments 71 - 4.70 (0.64)
Appropriate positioning of patient 11.3(8)

Appropriate needle type and size 4.2 (3)
Preparation of instruments: check needle, needle guide, and angle (if relevant) 7.0(5)

4. Pre-procedure ultrasound assessment 71 - 4.79 (0.44)
Check for fetal, maternal, and placental factors. Measure fetal biometrics (if unknown) 7.0 (5)

Planning and selection of needle insertion site 4.2 (3)
Image optimization 4.2 (3)

5. Local anesthetics 71 - 2.38(1.37)
Use of local anesthetics 49.3 (35)

6. Needle insertion and tracking 71 - 4.87 (0.34)
Accurate needle insertion to targeted site 2.8(2)

Hand-eye coordination 2.8(2)
Visualization of needle during the procedure 2.8(2)
Visualization of fetus, adjusting trajectory, or waiting for fetal movement (AC) 5.6 (4)
Instrument handling 11.3(8)

7.Sampling technique 71 - 4.41(0.73)
Aspiration technique for adequate sample 4.2(3)

Procedural time 26.8 (19)

8. Post-procedure care and ultrasound assessment 71 - 4.11 (0.85)
Check fetal heart rate 8.5 (6)

Search for procedure related complication 18.3(13)
Appropriate post-procedure care (cleaning of site and applying patch if needed) 14.1 (10)

9. Sample preparation and handling 71 - 4.70 (0.49)
Correct sample labeling 4.2 (3)

Check the color of the amniotic fluid (AC) 12.7 (9)
Transfer of sample into medium for transport/post-procedure handling (CVS) 5.6 (4)

10. Documentation and follow-up 71 - 4.51(0.63)
Appropriate documentation of procedure with images and clinical notes 8.5 (6)

Appropriate planning for follow-up 5.6 (4)

11. Sterile technique 71 - 4.68 (0.47)
Preparation and disinfection of needle insertion site, probe, etc. 2.8(2)

Safe handling and appropriate disposal of sharps 4.2 (3)

12. Professional/team work 71 - 4.52(0.71)
Communication and instructions with other staff present in the room 2.8(2)

Awareness of limitations 2.8(2)
Recognition of difficult cases 4.2 (3)
Providing and receiving feedback 5.6 (4)

13. Communication with the patient 71 - 478 (0.42)
Explanation of the procedure to the patient 2.8(2)
Communication during the procedure 4.2 (3)

Debriefing after the procedure 12.7 (9)
Training and Assessment of CVS and AC Fetal Diagn Ther 2021;48:720-737 727
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Table 4 (continued)

Item and subitem Participants, Disagree, Mean score
N % (N) (SD)
Information regarding aftercare 2.8(2)
14. Overall performance 71 - 4.38(0.70)
Systematic approach: following of safety checklist before, during, and after the procedure
(if relevant) 11.3(8)
Ability to deal with complexities which may arise during procedure 2.8(2)
Flow of the procedure 8.5(6)

CVS, chorionic villus sampling; AC, amniocentesis.

Structural changes included alteration in order of items,
regrouping of items, and the adding of an entrustment
scale for the last item. “Needle insertion and tracking”
and “Sterile technique” were incorporated in the item
“Sampling technique.” “Systematic approach,” “Flow of
the procedure,” “Professionalism,” and “Overall assess-
ment” were regrouped into “Assessment of overall per-
formance,” and the scale anchors were changed to an en-
trustment scale. The results from round 3 including a re-
vised list of the panelists’ comments (similar comments
and comments including praise have been eliminated)
can be viewed in Table 5. The final version of the assess-
ment tool is shown in Figure 3.

Discussion

Summary of Study Findings

Using a 3-round Delphi approach, a panel of interna-
tional fetal medicine experts reached consensus on (1)
items to be included in a CVS/AC curriculum and (2)
items to be included in an assessment tool to evaluate
trainees’ CVS/AC performances.

The final list of curricular content contains 12 items.
While 3 of the items (Technical skills: Ultrasound, Tech-
nical skills: Sampling, and Nontechnical skills) involve
practical training, the remaining items emphasize theo-
retical content, suitable for lectures or e-learning. The fi-
nal assessment tool contains 11 items systematically di-
vided into 5 categories: pre-procedure, procedure, post-
procedure, nontechnical skills, and overall performance.

Interpretations of Study Findings

Some of the panelists suggested the use of a checklist
instead of a rating scale for the pre-procedural item iden-
tification and consent and general preparations. This sug-
gests a different use of the assessment tool as a pre-proce-

728 Fetal Diagn Ther 2021;48:720-737
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dural checklist to confirm that the trainee follows all the
procedural steps. The use of a checklist in other surgical
settings has been shown to improve patient safety [15].
However, rating scales completed by experts are more
suitable when assessing and providing feedback during
educational activities [16].

One panelist suggested the use of an entrustment scale
to make a final entrustment decision. An entrustment de-
cision determines the trainee’s level of required supervi-
sion (requires complete supervision, requires minimal
supervision, etc.) and refers to an entrustable profession-
al activity (EPA) [17]. EPAs describe professional prac-
tices that trainees are permitted to perform unsupervised
once they have demonstrated competence. Since entrust-
ment decisions align with the movement toward compe-
tency-based education, we applied an entrustment scale
for the last item “Assessment of overall performance”
[17]. Furthermore, we suggest the curricular content
items can guide the development of EPAs involving inva-
sive fetal medicine procedures.

There was consensus to eliminate the item “Local an-
esthetics” from the assessment tool. It could be argued
that the item should be included as “if applicable” since
only 48% of the panelists reported using local anesthetics.
However, it was the decision of the steering committee to
respect the consensus of the panelists.

Clinical and Research Implications

The number of performed invasive procedures has de-
creased in many countries after the introduction of cell-
free DNA screening [10]. A consequence of this is fewer
opportunities to learn and sustain competencies in per-
forming CVS and AC. The latest ACOG guideline might
reverse this trend [3]; however, the critical point of pro-
viding safe procedures by skilled operators remains.

The main implication of this study is to enable transi-
tion from current training and assessment methods,

Johnsson et al.
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based on a time- and volume-based approach to a com-
petency-based approach, which is a key step in improving
patient safety and outcomes [11]. An arbitrary number of
supervised procedures have traditionally been used as a
learning goal for CVS/AC [18, 19]. Yet, there is limited
evidence to support the requirement of any specific num-
ber of procedures before a trainee is deemed ready for
independent practice [8, 9, 20-22].

Trainees learn at different paces and therefore will dif-
fer in terms of time to achieve the learning goal. Assum-
ing that competency is met after a specific number of pro-
cedures is very unlikely to capture those who need addi-
tional training before commencing independent practice.
Competency-based learning, on the other hand, relies on
the notion that trainees must demonstrate well-defined
educational goals before progressing to the next step of
their training [23, 24]. The advantage of competency-
based learning is that all trainees will meet the same edu-
cational goals, and the only variable that differs between
trainees is the time to achieve these goals. To apply a com-
petency-based approach, clear educational goals and
trustworthy assessment tools are needed to determine
what trainees need to learn at each step of their training
and when they are ready to move on to the next level of
training [11]. The international consensus of the compe-
tency-based CVS/AC curriculum and assessment tool
presented in this study supports its validity and serves as
content evidence [25]. The list of curricular content items
should act as a guide in the development of learning goals
and objectives for the trainees and in the planning of ed-
ucational activities. However, this identified curriculum
must be adapted to local conditions [26]. The trainees’
previous training experiences need to be considered, and
some of the content items (e.g., Ultrasound and Nontech-
nical skills) might be cross-curricular.

The CVS/AC assessment tool is intended to guide
feedback during training (formative evaluation) and to
guide certifications (summative evaluation). The assess-
ment tool is in alignment with the Royal College of Ob-
stetricians and Gynecologists (RCOG) assessment pro-
cess [27]. However, further validity studies should be per-
formed to ensure that the assessment scores actually
measure what they are purported to measure, to support
its use for the evaluation of procedures in a simulated and
in a clinical context, and to provide guidance for stan-
dard-setting (e.g., pass-fail decisions) [28]. Moreover, the
list of theoretical content items suggested for a CVS/AC
curriculum indicates a need for theoretical knowledge
tests such as multiple-choice tests, which is a subject for
further curricular development.
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Fig. 3. Final assessment tool. CVS, chori-
onic villus sampling; AC, amniocentesis.
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Strengths and Limitations

The Delphi process is a well-established method to ob-
tain consensus, and one of its strengths is the anonymity
of the respondents to avoid dominant panelists from get-
ting excessive influences. However, a limitation of the
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Delphi method is the significant role of the steering com-
mittee in processing the data which may bias the results
[29]. Therefore, to reduce bias introduced by the steering
committee, the panelists were asked to answer open-end-
ed questions as opposed to a predefined list of items in the
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first Delphi round and to not narrow their own sugges-
tions. This resulted in several hundred suggested items
which needed to be reduced significantly to not exhaust
the panelists. In order to organize and condense the sug-
gested items and still maintain the essential content, the
steering committee used subitems to inform the curricu-
lar content and assessment tool items.

The panelists were included as content matter experts
in CVS/ACand not as experts in medical education meth-
ods. Consequently, our results inform what to include in
future CVS/AC training and assessment programs but
not how to deliver the curricular interventions or per-
form assessments of new trainees. These efforts are con-
text-dependent and should be planned to fit with local
requirements and available resources to best match edu-
cational goals with the mode of delivery (e.g., gaining the-
oretical knowledge through textbooks or e-learning and
learning practical skills through hands-on exercises).

Conclusion

International fetal medicine experts have agreed on
the content to be included in a CVS/AC curriculum and
an assessment tool to evaluate CVS/AC performances.
The results are important for the transition of current
training and assessment programs from a time- and vol-
ume-based approach to competency-based learning.
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