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The term placenta praevia defines a placenta that lies over the internal os, whereas the term low-
lying placenta identifies a placenta that is partially implanted in the lower uterine segment with the 
inferior placental edge located at 1 to 20 mm from the internal cervical os (internal-os-distance). 
The most appropriate mode of birth in women with low-lying placenta is still controversial, with the 
majority of them undergoing caesarean section. 
The current project aims to evaluate the rate of vaginal birth and caesarean section in labour due to 
bleeding by offering a trial of labour to all women with an internal-os-distance >5 mm as assessed 
by transvaginal sonography in the late third trimester.
Methods and analysis
The MODEL-PLACENTA is a prospective, multicentre, 1:3 matched case-control study involving 
17 Maternity Units across Lombardy and Emilia-Romagna regions, Italy. The study includes 
women with a placenta located in the lower uterine segment at the second trimester scan. Women 
with a normally located placenta will be enrolled as controls. A sample size of 30 women with an 
internal-os-distance >5 mm at the late third trimester scan is needed at each participating Unit. 
Since the incidence of low-lying placenta decreases from 2% in the second trimester to 0.4% at the 
end of pregnancy, 150 women should be recruited at each centre at the second trimester scan. A 
vaginal birth rate ≥ 60% in women with an internal-os-distance >5 mm will be considered 
appropriate to start routinely admitting to labour these women.
Ethics and dissemination
Ethical approval for the study was given by the Brianza Ethics Committee (N°3157, 2019). Written 
informed consent will be obtained from study participants. Results will be disseminated by 
publication in peer-reviewed journals and presentation in international conferences. 
The study protocol has been registered on ClinicalTrials.gov, Identification Code: NCT04827433.

ARTICLE SUMMARY 

● This study is the first prospective study to admit women with low-lying placenta at >5 mm 
from the internal os to a trial of labour and to collect data regarding their rate of vaginal 
birth.

● The project involves 17 Maternity Units across Northern Italy and it will be one of the 
largest studies on the topic of low-lying placenta.

● The publication of robust scientific data would support and promote the achievement of 
good clinical practice and might have a considerable impact on future recommendations 
worldwide. 

● A transvaginal scan, although routinely performed in women with low-lying placenta, might 
be uncomfortable and embarrassing for some women.

● As the outcome indicators for this study rely on clinical observations and individual 
diagnostic technique, only senior obstetricians will perform transvaginal scan assessment 
and counselling regarding the mode of birth in order to limit biases.

INTRODUCTION
The term placenta praevia identifies a placenta that covers completely the internal os of the 

uterine cervix, while the term low-lying placenta is used to define a placenta that is partially 
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implanted in the lower uterine segment with the inferior placental edge located at 1 to 20 mm from 
the internal cervical os. (1–3)

Transvaginal scanning (TVS) is the gold-standard technique for measuring the distance 
between the placental edge and the internal os of the cervix, the internal-os-distance (IOD).(4) The 
optimal timing for such measurement is suggested to be the late third trimester, i.e., 36 weeks’ 
gestation,(5) since the lower uterine segment has mostly formed at this time.(6,7) Knowledge of the 
IOD is crucial for choosing the most appropriate mode of birth. (2,5,8)
While there is consensus that caesarean section (CS) should be performed in case of placenta 
praevia, the most appropriate mode of birth in women with low-lying placenta is still controversial 
due to lack of robust data.(9–14) Recently, both The American and the Royal College of Obstetrics 
and Gynaecology (ACOG and RCOG) (5,15) have stated that for women with a third trimester 
asymptomatic low-lying placenta, mode of birth should be individualized based on the clinical 
background and the woman’s preference. Conversely, the 2015 Dutch and the 2020 Canadian 
guidelines have suggested that a vaginal birth should be offered to all women with low-lying 
placenta and an IOD between 11 and 20 mm, since the likelihood of an emergency CS due to 
haemorrhage is low.(16) In addition, the Canadian guideline includes the possibility of a trial of 
labor (TOL) in women with an IOD ≤10 mm if no other risk factors, such as previous bleeding 
episodes <29 weeks’ gestation or evidence of marginal sinus, are present.(17)

In a retrospective study, we found a 69% rate of vaginal birth in women with low-lying 
placenta and an IOD between 11 and 20 mm, compared to 25% in women with an IOD of 1-10 
mm.(10) Based on these results, a structured protocol for counselling women with a low-lying 
placenta on mode of birth was implemented at our Institution in 2009. According to this protocol, a 
planned CS was proposed to all women with an IOD ≤10 mm at the late third trimester TVS, 
whereas women with an IOD between 11-20 mm were counselled in favor of a TOL.
The evaluation of 9 years of practice (2009-2018) after the introduction of this new protocol 
confirmed our previous results, showing a 77% rate of vaginal birth in women with an IOD between 
11-20 mm admitted to TOL.(18) The rate of emergency CS due to haemorrhage was 16.3%. These 
findings are consistent with data from a recent systematic review by Jansen et al.,(19) reporting a 
vaginal birth rate and an emergency CS rate of 85% and 14%, respectively, in women with an IOD 
between 11 and 20 mm. The authors also identified a 43% and 45% rate of vaginal birth and 
emergency CS due to haemorrhage in women with an IOD between 1 and 10 mm. Of note, no 
differences were identified between the two IOD groups in terms of maternal morbidity. Similar 
results were reported in a retrospective study by Wortman and colleagues, who identified a 
substantially higher likelihood of vaginal birth in women with an IOD >5 mm compared to <5 mm 
(58% and 0%, respectively), with no significant differences among IOD subgroups (6-10 mm, 11-
15 mm, and 16-20 mm).(13)
Due to lack of strong scientific evidence and, in turn, specific national recommendations, most 
women with low-lying placenta in Italy are offered a CS as the safest mode of birth. For this reason, 
no Italian data are available regarding the rate of vaginal birth and maternal and neonatal outcomes 
in women with this condition, except for the studies mentioned above.(10,18) In addition, little is 
known about birth outcomes of women and neonates with a resolution of low-lying placenta, i.e., 
IOD becomes >20 mm, during the third trimester. In particular, evidence suggests that these women 
might still present an increased risk of postpartum haemorrhage compared to women with a 
normally located placenta since the second trimester scan.(18–20)
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Altogether, it appears clear that provision of robust data on this topic is mandatory in order to 
generate appropriate scientific recommendations regarding childbirth practice for these women in 
Italy as well as worldwide.

Although low-lying placenta is a rare disorder, the prevention of CS in women with this 
condition could contribute to reducing the overall CS rate and the immediate and future risks 
associated with this surgery, thus ultimately improving early and long-term maternal and neonatal 
outcomes. 
CS is associated with an increased risk of placenta praevia in subsequent pregnancies, especially in 
women with a prior placenta praevia.(21) This risk rises as the number of prior CS increases.(5) 
Moreover, prior CS and placenta praevia are substantial risk factors for placenta accreta 
spectrum.(22) Placenta accreta spectrum is a life threatening condition associated with an increased 
risk of severe haemorrhage, hysterectomy, blood transfusion, and maternal and perinatal death.(23) 
Considering that WHO has recently called for action to prevent inappropriate CS, especially 
primary CS (i.e., in the first pregnancy),(24) implementation of successful strategies to improve CS 
practice worldwide is of utmost importance. This is particularly true for Italy, which holds one of 
the highest primary and repeated elective CS rates among European countries.(25)

The current project proposes to offer a TOL to all women with a low-lying placenta and an 
IOD >5 mm as assessed by transvaginal sonography (TVS) in the late third trimester. Timing of 
TVS will vary according to the parity of women. TVS assessment, as well as counselling regarding 
mode of birth, will be performed by senior obstetricians. Data regarding birth outcomes among 
women with a resolved low-lying placenta (IOD becomes >20 mm) will also be collected and 
assessed. Women with a normally located placenta at the second trimester scan will represent the 
control group, and they will be matched to cases in a 1 to 3 ratio according to parity.  

METHODS AND ANALYSIS
Aims of the study

The primary aim of this study is to evaluate the rate of vaginal birth and emergency CS in 
labour due to vaginal bleeding in women having a low-lying placenta with an IOD between 6 and 
20 mm. These outcomes will be compared to those of women with a resolved low-lying placenta 
during pregnancy (IOD becoming >20 mm) and those of women with a normally located placenta at 
the second trimester scan (controls).

The study also comprises six relevant secondary objectives, which will focus especially on 
the phenomenon of the resolution of praevia or low-lying placenta: 
1) To analyse the frequency of resolution of praevia or low-lying placenta (IOD becoming >20 mm) 
in relation to the placental location at the second trimester scan (anterior/posterior; praevia/low-
lying) and in relation to previous uterine surgery;
2) To analyse the time needed for resolution in relation to placental location (anterior/posterior; 
praevia/low-lying) and previous uterine surgery, and its correlation to the risk of bleeding during 
pregnancy and the mode of birth. 
3) To analyse the frequency of marginal sinus in women with low-lying placenta and its relation to 
the risk of bleeding during pregnancy or labour, and to the mode of birth. 
4) To analyse maternal complications, including: 
- incidence of antepartum haemorrhage requiring hospital admission or immediate delivery; 
- incidence of intrapartum haemorrhage requiring emergency CS; 
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- incidence of severe postpartum haemorrhage, defined as bleeding ≥ 1000 mL following birth 
- incidence of severe postpartum haemorrhage requiring administration of second-line uterotonic 
drugs, balloon tamponade, uterine artery embolization, ligature of uterine arteries, hysterectomy, or 
blood transfusion;
- admission to the Intensive Care Unit; 
5) To analyse neonatal complications, including: 
- incidence of preterm birth <37 weeks and < 32 weeks; 
- admission to the Neonatal Intensive Care Unit. 
6) To analyse the rate of women declining the mode of birth proposed by clinicians during 
counselling, according to three IOD subgroups: 1-5 mm, 6-10 mm, and 11-20 mm;
7) To analyse birth outcomes of women with an IOD between 1 and 5 mm who decline a CS and 
are admitted to a TOL.

Study setting
The study will be conducted in Northern Italy and will involve 17 Maternity Units, with the 

Monza Brianza per il Bambino e la sua Mamma Foundation (MBBM Foundation) Onlus placed in 
Monza at the San Gerardo University Hospital, as Coordinating Unit, where all data will be 
collected and analysed. 

The Italian birth context has a classification system for levels of maternity care, comprising 
first level units providing care for low-risk pregnancies or with minor complications, and second 
level units also taking care of women with high-risk pregnancies. Women with a persistent low-
lying placenta followed in a first level unit and admitted to a TOL will be transferred to a second 
level unit.
Among the 17 Maternity Units involved in the present study, four are first level and 12 are second 
level. Each unit will have a senior obstetrician as contact person, who will be responsible to conduct 
meetings to inform colleagues about the ongoing research, to obtain informed consent from women 
who accept to participate into the study, and to collect data and ensure their completeness before 
sending them to the Coordinating Unit for the planned analyses.
The Coordinating Unit will monitor the case reporting and completeness of data collection on a 
monthly basis.
The Principal Investigator of the Coordinating Unit has already organized an on-line meeting to 
discuss the study protocol in detail with the nominated clinician of each Maternity Unit involved in 
the study and is available in case of further queries. In addition, the Principal Investigator has 
conducted a face to face meeting with colleagues of the MBBM Foundation Onlus to present the 
study and to describe the recruitment process, and will be available to replicate it at the participating 
Maternity Units. 
Study design

This research is a prospective multicentre 1:3 matched case-control study. 
Although randomized controlled trials are defined as the “gold standard” of clinical trials to 

measure the effectiveness of a new intervention or treatment, in this specific case that research 
design would have arose strong ethical issues. In the light of the recent evidence,(1,2) which 
recommend that women with a low-lying placenta should have a trial of labour, and considering 
that concomitantly with the rising incidence of CS births, the incidence of a placenta accreta 
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spectrum is also rising,(22) it would not be acceptable, ethical or safe to preclude the opportunity of 
having a vaginal birth to women. 

We used the SPIRIT checklist reporting guidelines for protocol of clinical trials.(26) 
(Appendix 1)

 
Recruitment and sample

The recruitment process will last 42 months, from January 2021 to November 2024, with an 
additional follow-up phase lasting 6 months to complete the childbearing period of the last women 
recruited. 

Women are enrolled according to the inclusion criteria identifying the study population 
(cases): minimum age of 18 years, singleton pregnancy, presence of praevia or low-lying placenta 
confirmed by TVS at the second trimester scan at 19-23 weeks or after accessing the Maternity 
Triage for vaginal bleeding at <32 weeks of gestation (not requiring an emergency CS). Women 
with a normally located placenta at the second trimester scan will represent the control group. After 
the inclusion of 1 case, 3 women with a normally located placenta will be recruited, according to 
the parity of the case (e.g. CASE= nulliparous woman with low-lying placenta; CONTROLS= 3 
nulliparous women with normal placentation). 
The exclusion criteria are: suspected or confirmed placenta accreta spectrum; vaginal bleeding 
requiring emergency CS; women declining participation.

Women will be approached to participate in the study by the Obstetrician who will perform 
the second trimester scan between 19 and 23 weeks. All women presenting a placenta located on the 
lower uterine segment at the transabdominal scan will undergo evaluation by a TVS and, if praevia 
or low-lying placenta is confirmed, they will then be contacted by one of the team researchers. The 
women will be fully informed about the study and will be given an information leaflet containing 
the contact details of the principal investigator. Finally, the researcher will ask to sign the informed 
consent. Participants will attend follow-up scans to assess potential IOD modifications and 
resolution of a low-lying placenta (Figure 1-Flow Chart). IOD will be assessed at approximately 37 
weeks’ gestation to start discussing about the mode of birth; subsequent assessment will be defined 
according to woman’s IOD value and parity. 
Participants allocated to the control group will be recruited from general antenatal clinics and will 
be offered the same midwifery and obstetric care as they would normally receive, in line with usual 
practice. 

Data collection tool
Data will be collected online using an Electronic Data Capture (EDC) system developed in 

collaboration with the University of Milano - Bicocca Clinical Research Office (BiCRO).  
Google Form Module was employed to generate the EDC, assuring maintenance of data 
confidentiality by automatic generation of a research code for each enrolled woman by means of an 
electronic document. For every new subject to enrol, the electronic document will provide a 
research code constituted by the site code + ”-“ + the progression number starting from one, e.g. 
MB-1. A paper logbook containing both the research code and the personal data of the enrolled 
woman will be kept separately, in a locked cabinet accessible only by the Principal Investigator of 
the Maternity Unit.
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The EDC is constituted by three different modules to collect data regarding maternal general 
characteristics, medical and obstetric history, ultrasound scans and clinical course of the index 
pregnancy, labour and birth outcomes, and neonatal outcomes. At the beginning of each module, the 
investigator will input the research code, thus guaranteeing data tracing between different modules 
for the data belonging to the same subject. The module regarding the index pregnancy provides 
different sessions to enter data about the ultrasound scan at recruitment and all the follow-up scans. 
Birth outcomes will be differentiated based on mode of birth: planned CS, pre-labour emergency 
CS, emergency CS in labour, and vaginal birth. 
The nominated clinician at each participating Maternity Unit will be trained to use the EDC system 
before the commencement of the study and the PI will provide the full list of the study team and 
related contact information; only study team members will be granted access to the system. 
The EDC system was designed to reduce data entry errors and to guarantee the highest data quality 
according to data integrity principles: ranges for numerical fields (no number accepted outside the 
provided ranges), dates collected by date fields, radio-buttons, checkboxes, drop-down menus, and 
dynamic behaviours (e.g., previous CS collectable only if previous uterine surgery was declared).
Data will be automatically back-upped by Google Drive servers every time data are edited 
(inputted, modified, or deleted) and the history changes will be always accessible to the system 
administrator. To prevent accidental data loss due to accidental deletion, sync malfunctions, and 
hacking, data will be duplicated and stored in a different location twice a week (Monday 9 AM and 
Friday 6 PM GMT).
All data entered in the EDC system can be exported in formats compatible with the statistical 
analysis software to allow the planned analyses. 

A Data Monitoring Committee was not deemed necessary for the current study due to the 
following reasons: 1) we do not anticipate any disadvantage or risk in taking part in this research; 2) 
participation in the study is voluntary and women will be free to withdraw from the study at any 
time, continuing routinely obstetric care; 3) participation in the study will be temporally limited to 
the duration of pregnancy. 

Data collection process
A senior Obstetrician will perform the TVS as scheduled (Figure 1), after inviting the woman to 
empty her bladder. 
The assessment will include: 
- the measurement of the IOD (first caliper on the internal cervical os and second caliper on the 
inferior edge of the placental tissue). In case of a marginal sinus, the distance between the internal 
cervical os and the marginal sinus will also be assessed;
- the cervical length;
- the placental edge thickness, measured within 1 cm from the meeting point between the basal and 
the chorionic plate. The placental edge will be considered "thick" if this measurement is >1 cm or if 
the angle formed at the meeting point between the basal and the chorionic plate is >45°.
Figure 2 depicts how to assess the above-mentioned measurements. 

Sample size considerations
The study by Wortman et al.,(13) included 53 women with low-lying placenta who were 

offered a vaginal birth. The authors identified a 58% rate of vaginal birth among women with an 
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IOD >5 mm compared to 0% in women with an IOD ≤5 mm. No substantial differences in the rate 
of vaginal birth were observed in women with IOD of 6-10 mm, 11-15 mm, and 16-20 mm.

In a recent publication, we reported that 77% of women with an IOD between 11 and 20 mm 
give birth vaginally when allowed to labour.(18) A similar rate (85%) was reported by a Jansen and 
colleagues in their systematic review and meta-analysis.(19) 
At the MBBM Foundation Onlus, approximately 6 women per year are found to have a low-lying 
placenta at the time of birth, 1 of whom has an IOD between 6 and 10 mm.(10,18)
A sample size of 30 women with an IOD >5 mm at the late third trimester TVS is needed at each 
participating Maternity Unit to reach a 95% statistical power with an alpha risk of 5% in assessing 
the primary outcome of the study. Since the incidence of low-lying placenta decreases from 2% in 
the second trimester to 0.4% at the end of pregnancy, 150 women should be recruited at each 
participating centre at the second trimester scan. A vaginal birth rate ≥60% in women with a low-
lying placenta and an IOD of >5 mm will be considered appropriate to start routinely admitting to 
labour these women in clinical practice.

Statistical analyses 
Data will be analysed using STATA/MP version 15.0 and SPSS version 26.0.

Descriptive statistics will be performed for all variables evaluated in the study population. Variables 
will be described by mean and standard deviation if normally distributed, otherwise by median and 
interquartile range; proportions will be used for categorical variables. 
Comparison among study groups, as defined by the IOD value assessed at the last TVS, will be 
performed by parametric and non-parametric tests for quantitative variables, whereas categorical 
variables will be compared using Pearson's chi2 test or Fisher exact test as appropriate. 
The analyses for the primary outcome measure will be performed among women admitted to 
labour. A multivariate analysis will be conducted to assess the association between obstetric 
variables and birth outcomes. 
A p-value <0.05 and a 95% confidence interval not including the unit will be considered significant.
Data analysis will last 6 months. Findings will be discussed with the contact person of each 
Maternity Unit before dissemination.

Patient and public involvement
Women were not involved.
Women and their partners will be involved as participants after a detailed explanation of the 

study by a team researcher and will be fully informed about findings of the study. 
We have planned to develop a Youtube information video to improve knowledge regarding low-
lying placenta among women and their partners. In addition, we aim to produce education leaflets 
for expecting parents to raise awareness on normal birth and the importance of preventing a CS. 

ETHICS AND DISSEMINATION
Ethical considerations

Developed as a consequence of the Declaration of Helsinki, Ethical Principles regarding the 
conduct of clinical research involving humans (World Medical Association-WMA, 1964) and of the 
Oviedo Convention (EU, 1997) are viewed as mandatory by the Italian NHS Research Ethics 
Committee.
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Participants involved in this study will be fully informed about the aim of the research and will be 
asked to sign an individual written consent form. Women will be free to decline participation or to 
withdraw at any time. Data will be stored securely on laptops that will be password protected and at 
the completion of the study disposed of properly (Data Protection Code, 2003; GDPR, 2018).
Ethical approval for this study was obtained from the Brianza Ethics Committee (N°3157, 
December 16th, 2019) prior to the commencement of the research. All respondents will be provided 
the name, telephone number, and email of the Principal Investigator and the Institutional Review 
Board’s contact details, in case of any question about the study.
The research protocol has been registered on ClinicalTrials.gov, with the Identification Code: 
NCT04827433.

Dissemination plan
The target audience for this study includes different stakeholders: clinicians, in particular 

Obstetricians and Midwives, policymakers, healthcare managers, researchers, and the public, 
especially women in their reproductive age.
The findings from this study would make a significant contribution to the understanding of this 
controversial topic; information gathered from this study will inform clinical guidelines and 
healthcare policies, in order to promote an evidence-based practice and to improve the health of 
mothers and their neonates. 

The dissemination plan includes the presentation of abstracts and findings at national and 
international scientific meetings, as well as the publication in peer-reviewed journals in the field of 
maternal and foetal medicine. 

Strengths and Limitations of the study
Existing evidence on women with low-lying placenta are mostly retrospective, making it 

difficult to develop standard recommendations. A large, prospective case-control study involving 17 
Maternity Units would therefore make a significant contribution to the understanding of this topic 
and might have a considerable impact on future recommendations.
In addition, the publication of strong Italian data would support and promote the achievement of 
good obstetric practice in our nation.

We are aware that a TVS, although routinely employed in assessing placenta praevia and 
low-lying placenta, may be uncomfortable and embarrassing for some women. 
In addition, considering that placenta praevia and low-lying placenta are a relatively rare obstetric 
complication, it is paramount that all women with such a diagnosis are involved in the study. For 
this reason, both the research team and the contact person at each participating Maternity Unit are 
required to strictly monitor the enrolment process and protocol adherence. 
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FIGURES LEGEND

Figure 1. Flow Chart: Participants’ antenatal care and follow-up scans
AS: Abdominal Scan; TVS: Transvaginal Sonography; FU: Follow-Up; w: weeks; IOD: Internal os 
Distance; CS: Cesarean Section; TOL: Trial Of Labour; ARM: Artificial Rupture of Membranes; 
IOL: Induction Of Labour
*Trial of Labour, the onset of labour could be spontaneous or induced through an artificial rupture 
of membranes, otherwise the woman should undergo a CS between 41 and 41+5 weeks. 
** Trial of labour, a pharmacological induction of labour is allowed

Figure 2. TVS evaluation of low-lying placenta. 
Cervical length of 2.17 cm (1); IOD of 1.28 cm (2); placental edge thickness of 0.681 cm (3) shown 
by the red arrow; the angle between the basal and chorionic plates is identified by the yellow dotted 
lines. 
TVS: Transvaginal Sonography; IOD: Internal os Distance.
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Figure 1 - Flow Chart. Participants’ antenatal care and follow-up scans

AS: Abdominal Scan; TVS: Transvaginal Sonography; FU: Follow-Up; w: weeks; IOD: Internal os Distance; CS: Cesarean Section; TOL: Trial Of Labour; ARM: Artificial 

Rupture of Membranes; IOL: Induction Of Labour

*Trial of Labour, the onset of labour could be spontaneous or induced through an artificial rupture of membranes, otherwise the woman should undergo a CS between 41 and 41+5 

weeks. 

** Trial of labour, a pharmacological induction of labour is allowed
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Figure 2. TVS evaluation of low-lying placenta. 
Cervical length of 2.17 cm (1); IOD of 1.28 cm (2); placental edge thickness of 0.681 cm (3) shown 
by the red double-edged arrow; the angle between the basal and the chorionic plate is identified by 
the yellow dotted lines. 
TVS: Transvaginal sonography; IOD: Internal-os-distance.
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*

Section/item Item 
No

Description Addressed on 
page number

Administrative information

Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym 1

2a Trial identifier and registry name. If not yet registered, name of intended registry ClinicalTrial.gov 
Identification Code 
(NCT number): 
NCT04827433. 

Trial registration

2b All items from the World Health Organization Trial Registration Data Set 4-8

Protocol version 3 Date and version identifier 1st April 2021
Identification Code 
(NCT number): 
NCT04827433.

Funding 4 Sources and types of financial, material, and other support 11

5a Names, affiliations, and roles of protocol contributors TITLE PAGERoles and 
responsibilities

5b Name and contact information for the trial sponsor TITLE PAGE

5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and 
interpretation of data; writing of the report; and the decision to submit the report for publication, including 
whether they will have ultimate authority over any of these activities

6,7
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5d Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint 
adjudication committee, data management team, and other individuals or groups overseeing the trial, if 
applicable (see Item 21a for data monitoring committee)

6,7

Introduction

Background and 
rationale

6a Description of research question and justification for undertaking the trial, including summary of relevant 
studies (published and unpublished) examining benefits and harms for each intervention

2,3,4

6b Explanation for choice of comparators 2,3,4

Objectives 7 Specific objectives or hypotheses 4

Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group), 
allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory) 5

Methods: Participants, interventions, and outcomes

Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countries where data will 
be collected. Reference to where list of study sites can be obtained

5

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and 
individuals who will perform the interventions (eg, surgeons, psychotherapists)

5,6

11a Interventions for each group with sufficient detail to allow replication, including how and when they will be 
administered

5,6,7

11b Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose 
change in response to harms, participant request, or improving/worsening disease)

N/A

11c Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence 
(eg, drug tablet return, laboratory tests)

N/A

Interventions

11d Relevant concomitant care and interventions that are permitted or prohibited during the trial N/A
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Outcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood 
pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, 
median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen 
efficacy and harm outcomes is strongly recommended

6,7

Participant timeline 13 Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for 
participants. A schematic diagram is highly recommended (see Figure)

5,6,7, Figure 1

Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including 
clinical and statistical assumptions supporting any sample size calculations

7

Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size 5,6

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence 
generation

16a Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any 
factors for stratification. To reduce predictability of a random sequence, details of any planned restriction 
(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants 
or assign interventions

N/A

Allocation 
concealment 
mechanism

16b Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered, 
opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned

N/A

Implementation 16c Who will generate the allocation sequence, who will enrol participants, and who will assign participants to 
interventions

N/A

Blinding (masking) 17a Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome 
assessors, data analysts), and how

N/A

17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s 
allocated intervention during the trial

N/A

Methods: Data collection, management, and analysis
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Data collection 
methods

18a Plans for assessment and collection of outcome, baseline, and other trial data, including any related 
processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of 
study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known. 
Reference to where data collection forms can be found, if not in the protocol

6

18b Plans to promote participant retention and complete follow-up, including list of any outcome data to be 
collected for participants who discontinue or deviate from intervention protocols

6,7,Figure 1

Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality 
(eg, double data entry; range checks for data values). Reference to where details of data management 
procedures can be found, if not in the protocol

6

Statistical methods 20a Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 
statistical analysis plan can be found, if not in the protocol

7

20b Methods for any additional analyses (eg, subgroup and adjusted analyses) N/A

20c Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any 
statistical methods to handle missing data (eg, multiple imputation) N/A

Methods: Monitoring

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 
whether it is independent from the sponsor and competing interests; and reference to where further details 
about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not 
needed

6

21b Description of any interim analyses and stopping guidelines, including who will have access to these interim 
results and make the final decision to terminate the trial

N/A

Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse 
events and other unintended effects of trial interventions or trial conduct

N/A

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent 
from investigators and the sponsor

N/A

Ethics and dissemination
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Research ethics 
approval

24 Plans for seeking research ethics committee/institutional review board (REC/IRB) approval 8

Protocol 
amendments

25 Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes, 
analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals, 
regulators)

8

Consent or assent 26a Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and 
how (see Item 32)

5,6

26b Additional consent provisions for collection and use of participant data and biological specimens in ancillary 
studies, if applicable

N/A

Confidentiality 27 How personal information about potential and enrolled participants will be collected, shared, and maintained 
in order to protect confidentiality before, during, and after the trial

6,8

Declaration of 
interests

28 Financial and other competing interests for principal investigators for the overall trial and each study site N/A

Access to data 29 Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that 
limit such access for investigators

6

Ancillary and post-
trial care

30 Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial 
participation

N/A

Dissemination policy 31a Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, 
the public, and other relevant groups (eg, via publication, reporting in results databases, or other data 
sharing arrangements), including any publication restrictions

8

31b Authorship eligibility guidelines and any intended use of professional writers N/A 

31c Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code N/A

Appendices

Informed consent 
materials

32 Model consent form and other related documentation given to participants and authorised surrogates Appendix 2
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6

Biological 
specimens

33 Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular 
analysis in the current trial and for future use in ancillary studies, if applicable

N/A

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items. 
Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons 
“Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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ABSTRACT

Introduction
The term placenta praevia defines a placenta that lies over the internal os, whereas the term low-
lying placenta identifies a placenta that is partially implanted in the lower uterine segment with the 
inferior placental edge located at 1 to 20 mm from the internal cervical os (internal-os-distance). 
The most appropriate mode of birth in women with low-lying placenta is still controversial, with the 
majority of them undergoing caesarean section. 
The current project aims to evaluate the rate of vaginal birth and caesarean section in labour due to 
bleeding by offering a trial of labour to all women with an internal-os-distance >5 mm as assessed 
by transvaginal sonography in the late third trimester.
Methods and analysis
The MODEL-PLACENTA is a prospective, multicentre, 1:3 matched case-control study involving 
17 Maternity Units across Lombardy and Emilia-Romagna regions, Italy. The study includes 
women with a placenta located in the lower uterine segment at the second trimester scan. Women 
with a normally located placenta will be enrolled as controls. A sample size of 30 women with an 
internal-os-distance >5 mm at the late third trimester scan is needed at each participating Unit. 
Since the incidence of low-lying placenta decreases from 2% in the second trimester to 0.4% at the 
end of pregnancy, 150 women should be recruited at each centre at the second trimester scan. A 
vaginal birth rate ≥ 60% in women with an internal-os-distance >5 mm will be considered 
appropriate to start routinely admitting to labour these women.
Ethics and dissemination
Ethical approval for the study was given by the Brianza Ethics Committee (N°3157, 2019). Written 
informed consent will be obtained from study participants. Results will be disseminated by 
publication in peer-reviewed journals and presentation in international conferences. 
The study protocol has been registered on ClinicalTrials.gov, Identification Code: NCT04827433.

Strength and Limitation of the study 
● This is the first prospective case-control study to admit women with low-lying placenta at 

>5 mm from the internal os to a trial of labour and to collect data regarding their rate of 
vaginal birth.

● The project involves 17 Maternity Units across Northern Italy and it will be one of the 
largest studies on the topic of low-lying placenta.

● A transvaginal scan, although routinely performed in women with low-lying placenta, might 
be uncomfortable and embarrassing for some women.

● As the outcome indicators for this study rely on clinical observations and individual 
diagnostic technique, only senior obstetricians will perform transvaginal scan assessment 
and counselling regarding the mode of birth in order to limit biases.

● Considering that placenta praevia and low-lying placenta are a relatively rare obstetric 
complication, the enrolment process and protocol adherence should be strictly monitored, in 
order to include all cases. 
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INTRODUCTION
The term placenta praevia identifies a placenta that covers completely the internal os of the 

uterine cervix, while the term low-lying placenta is used to define a placenta that is partially 
implanted in the lower uterine segment with the inferior placental edge located at 1 to 20 mm from 
the internal cervical os. (1–3)

Transvaginal scanning (TVS) is the gold-standard technique for measuring the distance 
between the placental edge and the internal os of the cervix, the internal-os-distance (IOD).(4) The 
optimal timing for such measurement is suggested to be the late third trimester, i.e., 36 weeks’ 
gestation,(5) since the lower uterine segment has mostly formed at this time.(6,7) Knowledge of the 
IOD is crucial for choosing the most appropriate mode of birth. (2,5,8)
While there is consensus that caesarean section (CS) should be performed in case of placenta 
praevia, the most appropriate mode of birth in women with low-lying placenta is still controversial 
due to lack of robust data.(9–14) Recently, both The American and the Royal College of Obstetrics 
and Gynaecology (ACOG and RCOG) (5,15) have stated that for women with a third trimester 
asymptomatic low-lying placenta, mode of birth should be individualized based on the clinical 
background and the woman’s preference. Conversely, the 2015 Dutch and the 2020 Canadian 
guidelines have suggested that a vaginal birth should be offered to all women with low-lying 
placenta and an IOD between 11 and 20 mm, since the likelihood of an emergency CS due to 
haemorrhage is low.(16) In addition, the Canadian guideline includes the possibility of a trial of 
labor (TOL) in women with an IOD ≤10 mm if no other risk factors, such as previous bleeding 
episodes <29 weeks’ gestation or evidence of marginal sinus, are present.(17)

In a retrospective study, we found a 69% rate of vaginal birth in women with low-lying 
placenta and an IOD between 11 and 20 mm, compared to 25% in women with an IOD of 1-10 
mm.(10) Based on these results, a structured protocol for counselling women with a low-lying 
placenta on mode of birth was implemented at our Institution in 2009. According to this protocol, a 
planned CS was proposed to all women with an IOD ≤10 mm at the late third trimester TVS, 
whereas women with an IOD between 11-20 mm were counselled in favor of a TOL.
The evaluation of 9 years of practice (2009-2018) after the introduction of this new protocol 
confirmed our previous results, showing a 77% rate of vaginal birth in women with an IOD between 
11-20 mm admitted to TOL.(18) The rate of emergency CS due to haemorrhage was 16.3%. These 
findings are consistent with data from a recent systematic review by Jansen et al.,(19) reporting a 
vaginal birth rate and an emergency CS rate of 85% and 14%, respectively, in women with an IOD 
between 11 and 20 mm. The authors also identified a 43% and 45% rate of vaginal birth and 
emergency CS due to haemorrhage in women with an IOD between 1 and 10 mm. Of note, no 
differences were identified between the two IOD groups in terms of maternal morbidity. Similar 
results were reported in a retrospective study by Wortman and colleagues, who identified a 
substantially higher likelihood of vaginal birth in women with an IOD >5 mm compared to <5 mm 
(58% and 0%, respectively), with no significant differences among IOD subgroups (6-10 mm, 11-
15 mm, and 16-20 mm).(13)
Due to lack of strong scientific evidence and, in turn, specific national recommendations, most 
women with low-lying placenta in Italy are offered a CS as the safest mode of birth. For this reason, 
no Italian data are available regarding the rate of vaginal birth and maternal and neonatal outcomes 
in women with this condition, except for the studies mentioned above.(10,18) In addition, little is 
known about birth outcomes of women and neonates with a resolution of low-lying placenta, i.e., 
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IOD becomes >20 mm, during the third trimester. In particular, evidence suggests that these women 
might still present an increased risk of postpartum haemorrhage compared to women with a 
normally located placenta since the second trimester scan.(18–20)
Altogether, it appears clear that provision of robust data on this topic is mandatory in order to 
generate appropriate scientific recommendations regarding childbirth practice for these women in 
Italy as well as worldwide.

Although low-lying placenta is a rare disorder, the prevention of CS in women with this 
condition could contribute to reducing the overall CS rate and the immediate and future risks 
associated with this surgery, thus ultimately improving early and long-term maternal and neonatal 
outcomes. 
CS is associated with an increased risk of placenta praevia in subsequent pregnancies, especially in 
women with a prior placenta praevia.(21) This risk rises as the number of prior CS increases.(5) 
Moreover, prior CS and placenta praevia are substantial risk factors for placenta accreta 
spectrum.(22) Placenta accreta spectrum is a life threatening condition associated with an increased 
risk of severe haemorrhage, hysterectomy, blood transfusion, and maternal and perinatal death.(23) 
Considering that WHO has recently called for action to prevent inappropriate CS, especially 
primary CS (i.e., in the first pregnancy),(24) implementation of successful strategies to improve CS 
practice worldwide is of utmost importance. This is particularly true for Italy, which holds one of 
the highest primary and repeated elective CS rates among European countries.(25)

The current project proposes to offer a TOL to all women with a low-lying placenta and an 
IOD >5 mm as assessed by transvaginal sonography (TVS) in the late third trimester. Timing of 
TVS will vary according to the parity of women. TVS assessment, as well as counselling regarding 
mode of birth, will be performed by senior obstetricians. Data regarding birth outcomes among 
women with a resolved low-lying placenta (IOD becomes >20 mm) will also be collected and 
assessed. Women with a normally located placenta at the second trimester scan will represent the 
control group, and they will be matched to cases in a 1 to 3 ratio according to parity.  

METHODS AND ANALYSIS
Aims of the study

The primary aim of this study is to evaluate the rate of vaginal birth and emergency CS in 
labour due to vaginal bleeding in women having a low-lying placenta with an IOD between 6 and 
20 mm. These outcomes will be compared to those of women with a resolved low-lying placenta 
during pregnancy (IOD becoming >20 mm) and those of women with a normally located placenta at 
the second trimester scan (controls).

The study also comprises six relevant secondary objectives, which will focus especially on 
the phenomenon of the resolution of praevia or low-lying placenta: 
1) To analyse the frequency of resolution of praevia or low-lying placenta (IOD becoming >20 mm) 
in relation to the placental location at the second trimester scan (anterior/posterior; praevia/low-
lying) and in relation to previous uterine surgery;
2) To analyse the time needed for resolution in relation to placental location (anterior/posterior; 
praevia/low-lying) and previous uterine surgery, and its correlation to the risk of bleeding during 
pregnancy and the mode of birth. 
3) To analyse the frequency of marginal sinus in women with low-lying placenta and its relation to 
the risk of bleeding during pregnancy or labour, and to the mode of birth. 
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4) To analyse maternal complications, including: 
- incidence of antepartum haemorrhage requiring hospital admission or immediate delivery; 
- incidence of intrapartum haemorrhage requiring emergency CS; 
- incidence of severe postpartum haemorrhage, defined as bleeding ≥ 1000 mL following birth 
- incidence of severe postpartum haemorrhage requiring administration of second-line uterotonic 
drugs, balloon tamponade, uterine artery embolization, ligature of uterine arteries, hysterectomy, or 
blood transfusion;
- admission to the Intensive Care Unit; 
5) To analyse neonatal complications, including: 
- incidence of preterm birth <37 weeks and < 32 weeks; 
- admission to the Neonatal Intensive Care Unit. 
6) To analyse the rate of women declining the mode of birth proposed by clinicians during 
counselling, according to three IOD subgroups: 1-5 mm, 6-10 mm, and 11-20 mm;
7) To analyse birth outcomes of women with an IOD between 1 and 5 mm who decline a CS and 
are admitted to a TOL.

Study setting
The study will be conducted in Northern Italy and will involve 17 Maternity Units, with the 

Monza Brianza per il Bambino e la sua Mamma Foundation (MBBM Foundation) Onlus placed in 
Monza at the San Gerardo University Hospital, as Coordinating Unit, where all data will be 
collected and analysed. 

The Italian birth context has a classification system for levels of maternity care, comprising 
first level units providing care for low-risk pregnancies or with minor complications, and second 
level units also taking care of women with high-risk pregnancies. Women with a persistent low-
lying placenta followed in a first level unit and admitted to a TOL will be transferred to a second 
level unit.
Among the 17 Maternity Units involved in the present study, four are first level and 12 are second 
level. Each unit will have a senior obstetrician as contact person, who will be responsible to conduct 
meetings to inform colleagues about the ongoing research, to obtain informed consent from women 
who accept to participate into the study, and to collect data and ensure their completeness before 
sending them to the Coordinating Unit for the planned analyses.
The Coordinating Unit will monitor the case reporting and completeness of data collection on a 
monthly basis.
The Principal Investigator of the Coordinating Unit has already organized an on-line meeting to 
discuss the study protocol in detail with the nominated clinician of each Maternity Unit involved in 
the study and is available in case of further queries. In addition, the Principal Investigator has 
conducted a face to face meeting with colleagues of the MBBM Foundation Onlus to present the 
study and to describe the recruitment process, and will be available to replicate it at the participating 
Maternity Units. 

Study design
This research is a prospective multicentre 1:3 matched case-control study. 
Although randomized controlled trials are defined as the “gold standard” of clinical trials to 

measure the effectiveness of a new intervention or treatment, in this specific case that research 
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design would have arose strong ethical issues. In the light of the recent evidence,(1,2) which 
recommend that women with a low-lying placenta should have a trial of labour, and considering 
that concomitantly with the rising incidence of CS births, the incidence of a placenta accreta 
spectrum is also rising,(22) it would not be acceptable, ethical or safe to preclude the opportunity of 
having a vaginal birth to women. 

Recruitment and sample
The recruitment process will last 42 months, from January 2021 to November 2024, with an 

additional follow-up phase lasting 6 months to complete the childbearing period of the last women 
recruited. 

Women are enrolled according to the inclusion criteria identifying the study population 
(cases): minimum age of 18 years, singleton pregnancy, presence of praevia or low-lying placenta 
confirmed by TVS at the second trimester scan at 19-23 weeks or after accessing the Maternity 
Triage for vaginal bleeding at <32 weeks of gestation (not requiring an emergency CS). Women 
with a normally located placenta at the second trimester scan will represent the control group. After 
the inclusion of 1 case, 3 women with a normally located placenta will be recruited, according to 
the parity of the case (e.g. CASE= nulliparous woman with low-lying placenta; CONTROLS= 3 
nulliparous women with normal placentation). 
The exclusion criteria are: suspected or confirmed placenta accreta spectrum; vaginal bleeding 
requiring emergency CS; women declining participation.

Women will be approached to participate in the study by the Obstetrician who will perform 
the second trimester scan between 19 and 23 weeks. All women presenting a placenta located on the 
lower uterine segment at the transabdominal scan will undergo evaluation by a TVS and, if praevia 
or low-lying placenta is confirmed, they will then be contacted by one of the team researchers. The 
women will be fully informed about the study and will be given an information leaflet containing 
the contact details of the principal investigator. Finally, the researcher will ask to sign the informed 
consent. Participants will attend follow-up scans to assess potential IOD modifications and 
resolution of a low-lying placenta (Figure 1-Flow Chart). IOD will be assessed at approximately 37 
weeks’ gestation to start discussing about the mode of birth; subsequent assessment will be defined 
according to woman’s IOD value and parity. 
Participants allocated to the control group will be recruited from general antenatal clinics and will 
be offered the same midwifery and obstetric care as they would normally receive, in line with usual 
practice. 

Data collection tool
Data will be collected online using an Electronic Data Capture (EDC) system developed in 

collaboration with the University of Milano - Bicocca Clinical Research Office (BiCRO).  
Google Form Module was employed to generate the EDC, assuring maintenance of data 
confidentiality by automatic generation of a research code for each enrolled woman by means of an 
electronic document. For every new subject to enrol, the electronic document will provide a 
research code constituted by the site code + ”-“ + the progression number starting from one, e.g. 
MB-1. A paper logbook containing both the research code and the personal data of the enrolled 
woman will be kept separately, in a locked cabinet accessible only by the Principal Investigator of 
the Maternity Unit.
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The EDC is constituted by three different modules to collect data regarding maternal general 
characteristics, medical and obstetric history, ultrasound scans and clinical course of the index 
pregnancy, labour and birth outcomes, and neonatal outcomes. At the beginning of each module, the 
investigator will input the research code, thus guaranteeing data tracing between different modules 
for the data belonging to the same subject. The module regarding the index pregnancy provides 
different sessions to enter data about the ultrasound scan at recruitment and all the follow-up scans. 
Birth outcomes will be differentiated based on mode of birth: planned CS, pre-labour emergency 
CS, emergency CS in labour, and vaginal birth. 
The nominated clinician at each participating Maternity Unit will be trained to use the EDC system 
before the commencement of the study and the PI will provide the full list of the study team and 
related contact information; only study team members will be granted access to the system. 
The EDC system was designed to reduce data entry errors and to guarantee the highest data quality 
according to data integrity principles: ranges for numerical fields (no number accepted outside the 
provided ranges), dates collected by date fields, radio-buttons, checkboxes, drop-down menus, and 
dynamic behaviours (e.g., previous CS collectable only if previous uterine surgery was declared).
Data will be automatically back-upped by Google Drive servers every time data are edited 
(inputted, modified, or deleted) and the history changes will be always accessible to the system 
administrator. To prevent accidental data loss due to accidental deletion, sync malfunctions, and 
hacking, data will be duplicated and stored in a different location twice a week (Monday 9 AM and 
Friday 6 PM GMT).
All data entered in the EDC system can be exported in formats compatible with the statistical 
analysis software to allow the planned analyses. 

A Data Monitoring Committee was not deemed necessary for the current study due to the 
following reasons: 1) we do not anticipate any disadvantage or risk in taking part in this research; 2) 
participation in the study is voluntary and women will be free to withdraw from the study at any 
time, continuing routinely obstetric care; 3) participation in the study will be temporally limited to 
the duration of pregnancy. 

Data collection process
A senior Obstetrician will perform the TVS as scheduled (Figure 1), after inviting the woman to 
empty her bladder. 
The assessment will include: 
- the measurement of the IOD (first caliper on the internal cervical os and second caliper on the 
inferior edge of the placental tissue). In case of a marginal sinus, the distance between the internal 
cervical os and the marginal sinus will also be assessed;
- the cervical length;
- the placental edge thickness, measured within 1 cm from the meeting point between the basal and 
the chorionic plate. The placental edge will be considered "thick" if this measurement is >1 cm or if 
the angle formed at the meeting point between the basal and the chorionic plate is >45°.
Figure 2 depicts how to assess the above-mentioned measurements. 

Sample size considerations
The study by Wortman et al.,(13) included 53 women with low-lying placenta who were 

offered a vaginal birth. The authors identified a 58% rate of vaginal birth among women with an 
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IOD >5 mm compared to 0% in women with an IOD ≤5 mm. No substantial differences in the rate 
of vaginal birth were observed in women with IOD of 6-10 mm, 11-15 mm, and 16-20 mm.

In a recent publication, we reported that 77% of women with an IOD between 11 and 20 mm 
give birth vaginally when allowed to labour.(18) A similar rate (85%) was reported by a Jansen and 
colleagues in their systematic review and meta-analysis.(19) 
At the MBBM Foundation Onlus, approximately 6 women per year are found to have a low-lying 
placenta at the time of birth, 1 of whom has an IOD between 6 and 10 mm.(10,18)
A sample size of 30 women with an IOD >5 mm at the late third trimester TVS is needed at each 
participating Maternity Unit to reach a 95% statistical power with an alpha risk of 5% in assessing 
the primary outcome of the study. Since the incidence of low-lying placenta decreases from 2% in 
the second trimester to 0.4% at the end of pregnancy, 150 women should be recruited at each 
participating centre at the second trimester scan. A vaginal birth rate ≥60% in women with a low-
lying placenta and an IOD of >5 mm will be considered appropriate to start routinely admitting to 
labour these women in clinical practice.

Statistical analyses 
Data will be analysed using STATA/MP version 15.0 and SPSS version 26.0.

Descriptive statistics will be performed for all variables evaluated in the study population. Variables 
will be described by mean and standard deviation if normally distributed, otherwise by median and 
interquartile range; proportions will be used for categorical variables. 
Comparison among study groups, as defined by the IOD value assessed at the last TVS, will be 
performed by parametric and non-parametric tests for quantitative variables, whereas categorical 
variables will be compared using Pearson's chi2 test or Fisher exact test as appropriate. 
The analyses for the primary outcome measure will be performed among women admitted to 
labour. A multivariate analysis will be conducted to assess the association between obstetric 
variables and birth outcomes. 
A p-value <0.05 and a 95% confidence interval not including the unit will be considered significant.
Data analysis will last 6 months. Findings will be discussed with the contact person of each 
Maternity Unit before dissemination.

Patient and public involvement
Women were not involved.
Women and their partners will be involved as participants after a detailed explanation of the 

study by a team researcher and will be fully informed about findings of the study. 
We have planned to develop a Youtube information video to improve knowledge regarding low-
lying placenta among women and their partners. In addition, we aim to produce education leaflets 
for expecting parents to raise awareness on normal birth and the importance of preventing a CS. 

ETHICS AND DISSEMINATION
Ethical considerations

Developed as a consequence of the Declaration of Helsinki, Ethical Principles regarding the 
conduct of clinical research involving humans (World Medical Association-WMA, 1964) and of the 
Oviedo Convention (EU, 1997) are viewed as mandatory by the Italian NHS Research Ethics 
Committee.
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Participants involved in this study will be fully informed about the aim of the research and will be 
asked to sign an individual written consent form. Women will be free to decline participation or to 
withdraw at any time. Data will be stored securely on laptops that will be password protected and at 
the completion of the study disposed of properly (Data Protection Code, 2003; GDPR, 2018).
Ethical approval for this study was obtained from the Brianza Ethics Committee (N°3157, 
December 16th, 2019) prior to the commencement of the research. All respondents will be provided 
the name, telephone number, and email of the Principal Investigator and the Institutional Review 
Board’s contact details, in case of any question about the study.
The research protocol has been registered on ClinicalTrials.gov, with the Identification Code: 
NCT04827433.

Dissemination plan
The target audience for this study includes different stakeholders: clinicians, in particular 

Obstetricians and Midwives, policymakers, healthcare managers, researchers, and the public, 
especially women in their reproductive age.
The findings from this study would make a significant contribution to the understanding of this 
controversial topic; information gathered from this study will inform clinical guidelines and 
healthcare policies, in order to promote an evidence-based practice and to improve the health of 
mothers and their neonates. 

The dissemination plan includes the presentation of abstracts and findings at national and 
international scientific meetings, as well as the publication in peer-reviewed journals in the field of 
maternal and foetal medicine. 
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FIGURES LEGEND

Figure 1. Flow Chart: Participants’ antenatal care and follow-up scans
AS: Abdominal Scan; TVS: Transvaginal Sonography; FU: Follow-Up; w: weeks; IOD: Internal os 
Distance; CS: Cesarean Section; TOL: Trial Of Labour; ARM: Artificial Rupture of Membranes; 
IOL: Induction Of Labour
*Trial of Labour, the onset of labour could be spontaneous or induced through an artificial rupture 
of membranes, otherwise the woman should undergo a CS between 41 and 41+5 weeks. 
** Trial of labour, a pharmacological induction of labour is allowed

Figure 2. TVS evaluation of low-lying placenta. 
Cervical length of 2.17 cm (1); IOD of 1.28 cm (2); placental edge thickness of 0.681 cm (3) shown 
by the red arrow; the angle between the basal and chorionic plates is identified by the yellow dotted 
lines. 
TVS: Transvaginal Sonography; IOD: Internal os Distance.
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Figure 1 - Flow Chart. Participants’ antenatal care and follow-up scans.

AS: Abdominal Sonography; TVS: Transvaginal Sonography; FU: Follow-Up; w: weeks; IOD: Internal os Distance; CS: Caesarean Section; TOL: Trial Of Labour; ARM:

Artificial Rupture of Membranes; IOL: Induction Of Labour.

*Trial of Labour, the onset of labour could be spontaneous or induced through an artificial rupture of membranes, otherwise the woman should undergo a CS between 41 and 41+5

weeks. ** Trial of labour, a pharmacological induction of labour is allowed.
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Figure 2. TVS evaluation of low-lying placenta.  

Cervical length of 2.17 cm (1); IOD of 1.28 cm (2); placental edge thickness of 0.681 cm (3) shown 

by the red double-edged arrow; the angle between the basal and the chorionic plate is identified by 

the yellow dotted lines.  

TVS: Transvaginal sonography; IOD: Internal-os-distance. 
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