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Abstract  

Vasa previa is a rare disorder in which fetal blood vessels are left unprotected in the membranes and cross the internal 

os of the cervix. The risk of vessel tearing causing antepartum bleeding and fetal death due to exsanguination is highly 

increased. Prenatal detection drastically improves fetal outcome. The aim of this study is to scrutinize the recent evidence 

for the use of first trimester prenatal ultrasonography to improve the detection of vasa previa.  We conducted a systematic 

literature review in the computerized databases Pubmed, Embase, CINAHL and Web of Science from inception to 

September 2022. Two first trimester sonographic markers are associated with vasa previa later in pregnancy: umbilical 

cord insertion in the lower one-third of the uterine cavity and a velamentous insertion. We conclude the evaluation of 

the umbilical cord insertion in the first trimester is feasible, not time-consuming and may identify the population at 

increased risk for vasa previa.  
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Abbreviations 

VP: vasa previa 

RF: risk factor 

ART: assisted reproductive technology 

SR: systematic review 

PPV: positive predictive value 

Introduction 

Vasa previa is a rare and potentially lethal obstetrical complication occurring 

in approximately in 0.46/1000 pregnancies (Degirmenci, Steetskamp, 

Macchiella, Hasenburg, & Hasenburg, 2022; Nohuz, Boulay, Gallot, 

Lemery, & Vendittelli, 2017; Pavalagantharajah, Villani, & D'Souza, 2020). 

The first type of vasa previa is associated with a velamentous cord insertion, 

the second type with bilobate or succenturiate placenta and the third type 

includes unprotected vessels along the margin of the placenta (Bohîlțea et 

al., 2022). If undiagnosed the fetal morbidity and mortality, caused by fetal 

vessel damage, is extremely high. The survival rate in undetected cases is 

72.1%, versus 98.6% in prenatally detected cases, making pre-natal detection 

of paramount importance (Zhang et al., 2021). Prenatal detection also 

drastically decreases postnatal transfusion and hypoxic morbidity 

(Degirmenci et al., 2022; Ochiai et al., 2021; Zhang et al., 2021).  

Known risk factors for vasa previa include assisted reproductive technology 

(ART), a low-lying placenta in second trimester, placenta previa, bilobate- 

or succenturiate placenta, velamentous cord insertion and multiple gestations 

(Degirmenci et al., 2022).  

Screening for vasa previa is not universally recommended in national or 

international guidelines. First or second semester screening guidelines of 

International Society of Ultrasound in Obstetrics (ISUOG) or American 

College of Obstetricians (ACOG) mention visualization of placental 

umbilical cord insertion (Bilardo et al., 2023; Pinar et al., 2014; Salomon et 

al., 2022) as optional while the American Institute of Ultrasound in Medicine 

(AIUM) and the Australian Society for Ultrasound in Medicine (ASUM) do 

include the assessment of placental cord insertion as standard practice in the 

second trimester scan protocol ("AIUM-ACR-ACOG-SMFM-SRU Practice 

Parameter for the Performance of Standard Diagnostic Obstetric Ultrasound 

Examinations," 2018; Bethune, Alibrahim, Davies, & Yong, 2013). On the 

one hand, the Royal College of Obstetricians and Gynecologists (RCOG) 

reports in its guideline of 2018 that there is insufficient evidence to support 

universal screening for vasa previa at the second trimester scan (Jauniaux et 

al., 2019). On the other hand, the Society of Obstetricans and Gynaecologist 

of Canada (SOGC) and the Royal Australian and New Zealand College of 

Obstetricians and Gynaecologists (RANZCOG) recommend targeted 
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screening in case of low-lying placenta (Gagnon, 2017; Javid, Hyett, Walker, 

Sullivan, & Homer, 2019). 

From the 2nd trimester onwards, the accuracy of vasa previa detection by 

transvaginal ultrasound is high with a 100% sensitivity and a 99% specificity 

according to two prospective studies (Ruiter et al., 2015). In retrospective 

studies the overall median detection rate was 93% (Ruiter et al., 2015). In 

case of second trimester diagnosis, spontaneous resolution of vasa previa 

towards the third trimester is seen in 8.6-39% (Degirmenci et al., 2022; 

Erfani et al., 2019; Klahr et al., 2019; Oyelese et al., 2004). Therefore, 

follow-up in the third trimester is recommended.  

Prenatal diagnosis is key to prevent neonatal morbidity and mortality caused 

by vasa previa, yet there is no consensus on routine prenatal screening. Given 

that vasa previa is rare, an early phase, non-invasive and easy screening 

could help to identify a high-risk population. This systematic review (SR) is 

to make a broad search to find all reports about vasa previa and first trimester 

screening using ultrasound and hereby evaluate the possibility of an early 

risk stratification. 

Material and methods 

1. Search strategy 

A systematic review of the literature was conducted in accordance with the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines. 

By the support of a medical librarian, a comprehensive search string of 

Pubmed, Embase, CINAHL and Web of Science the core collection was 

designed by KDV and TVDB. The search included reports from inception 

until September 2022. There were no language restrictions. The search 

strategy consisted of subject headings (MeSH, SH) and words in title and 

abstract for vasa previa or related conditions (‘vasa previa, ‘velamentous 

cord insertion’, ‘marginal placental cord insertion’) AND ultrasound or risk 

factor synonyms. (Supplementary Data 1). 

This search was adapted to fit the search system of the three other databases. 

Duplicates were removed. The reference lists of the reviews and systematic 

reviews were screened for additional reports. 

2. Study selection 

For the screening process, Rayyan was used. Two researchers (KDV and 

KDW) independently screened titles, abstracts and full texts. After the full-

text screening, conducted by the same two independent researchers, 

unresolved discrepancies were decided with the senior researcher (TVDB).  

Inclusion criteria are full text journal publications on first trimester 

ultrasonography and risk of vasa previa. Exclusion criteria are absent relation 

with the first trimester (i.e., up until 14 weeks gestational age), absent 

relation with vasa previa, review without a new case nor study material, 

systematic review, conference abstracts, letters to the editors or a 

commentary.  

3. Data extraction 

The number of vasa previa cases, the total number of the population and the 

prevalence of the identified risk factor or sonographic feature were retrieved 

by one reviewer (KDV). 

4. Quality Assessment: assessment of risk of bias 

The QUIPS checklist for the systematic assessment of the methodological 

quality is used to score the included cohort studies. Two reviewers scored 

the studies independently.  

Results 

1. Study selection 

The search resulted in 2337 records of which 1368 duplicates were removed. 

The title and abstract of 969 reports were screened, of which 286 were 

included for full-text screening. 

The full text was not available online for 44 records, mainly manuscripts 

from before 1995. 

The full texts of 242 reports were screened. Based on the inclusion and 

exclusion criteria, 9 papers were selected including five cohort studies and 

four case studies. One retrospective cohort and four prospective cohort 

studies were identified in this search. No additional reports were extracted 

from the reference list of the reviews and systematic reviews. 
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Figure 1: Study selection 

 

2. Quality assessment 

The consensus of the quality assessment of the included cohort studies was 

framed in table 1. Our risk of bias due to missing reports or studies is low 

because of the initial broad search strategy.  

The included cohort studies scored low or moderate for risk of bias except 

the short report of Hasegawa et al. (2012) due to missing information and 

including a cohort overlapping with the two other included studies of 

Hasegawa et al. (2006, 2011).
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Table 1: Risk of bias assessed by QUIPS quality assessment tool

3. Data extraction and interpretation 

3.1 Case reports 

The search identified 4 case reports on vasa previa at delivery, reporting on 

first trimester sonographic findings as well. 

At 8 weeks gestational age, the first case had a placenta lying over the 

internal ostium with a marginal insertion of the umbilical cord (Ochiai et al., 

2021). The author of the second case described a low-lying placenta at 13 

weeks without information about the cord insertion (Sauerbrei & Davies, 

1998).  

Both the third and fourth case report mentioned a cord insertion in the lower 

uterine segment at 11 and 12 weeks of gestation (Degirmenci et al., 2022; 

Hasegawa et al., 2007). 

3.2 Cohort data synthesis (table 2) 

Five cohort studies were included, published between 2006 and 2020. The 

cohort size varies between 318 and 26 830 patients. Three out of five cohort 

studies also included multiple gestations (Hasegawa et al., 2006; Hasegawa 

et al., 2012; Hasegawa et al., 2011), which have a higher incidence of vasa 

previa. The cohort of Hasegawa et al. published in 2012 interferes with two 

previous cohorts by Hasegawa et al. published in 2006 and 2011. Therefore, 

the 2012 study was not deemed of additional value.  

The two studied risk factors in the first trimester include a low cord insertion 

in the uterine cavity and a velamentous cord insertion.  

Low cord insertion is defined by Hasegawa et al. (Derisbourg et al., 2021; 

Hasegawa et al., 2006; Hasegawa et al., 2012; Hasegawa et al., 2011) as the 

insertion of the umbilical cord in the lower one-third of the uterine cavity. 

The incidence of low cord insertion was similar in all three prospective 

cohort studies: 11%, 10.6% and 11.9% respectively (Derisbourg et al., 2021; 

Hasegawa et al., 2006; Hasegawa et al., 2011). Lower third cord insertion is 

not only associated with vasa previa, but also with low-lying placenta in 

second and third trimester and with velamentous and marginal cord insertion 

at birth (Hasegawa et al., 2006; Hasegawa et al., 2011). The relative risk for 

vasa previa in case of a first trimester low cord insertion is 9.3 (Hasegawa et 

al., 2006; Hasegawa et al., 2011). 

Velamentous cord insertion at the inferior part of the placenta between 11-

13 weeks gestation was described as risk factor for vasa previa by Zhang et 

al. (2020) and detected in 0.3% of the study population (Zhang et al., 2020).  

From 9 weeks onwards a low cord insertion is detectable, whereas a 

velamentous cord insertion is detectable from 11-13 weeks gestational age 

onwards (Derisbourg et al., 2021; Hasegawa et al., 2006; Hasegawa et al., 

2011; Zhang et al., 2020). Before 11 weeks, the trophoblast covers most of 

the uterine cavity and umbilical cord insertion into the placenta may be 

difficult to determine. Therefore, Hasegawa et al. (2006) proposed to 

determine the position of the insertion of the cord in the uterine cavity instead 

of insertion in the placenta. After 11 weeks of gestational age Sepulveda et 

al. (2006) demonstrated the feasibility to determine a velamentous cord 

insertion (Sepulveda, 2006).  

Except for Hasegawa et al. (2011) and Derisbourg et al. (2021) who reported 

on vasa previa in mid-trimester, the other cohorts documented the outcome 

at the time of delivery. Hasegawa et al. (2012) described no changes in 

diagnosis between 20 weeks and just prior to delivery (Hasegawa et al., 

2012).  

Zhang et al. (2020) followed vasa previa cases detected in the mid-trimester 

and only 1 in 22 cases resolved at 24 weeks (Zhang et al., 2020).  

Hasegawa et al. (2011) tried to identify maternal risk factors for lower cord 

insertion in the first trimester. Multiparity, previous dilatation and curettage, 

multiple gestations, maternal age > 40y, smoking, alcohol drinking and in 

vitro fertilization were the examined possible risk factors but no associations 

were found (Hasegawa et al., 2011). 

3.3 Incidence and detection rate (table 3) 

The incidence of vasa previa in the included studies varies between 0.08 and 

0.31%.  

The incidence of vasa previa in the studies of Hasegawa (2006, 2011, 2012) 

and Derisbourg et al. (2021) was almost three times higher than in the series 

by Zhang et al. (2020).  

A high sensitivity for vasa previa is noted with the sonographic assessment 

of the umbilical cord in the first trimester. Two out of three studies report 

100% sensitivity for a low cord insertion in the first trimester as screening 

test for vasa previa, whereas one study reports a remarkably lower sensitivity 

of 25%.  

A 76.2% sensitivity and even higher specificity for detecting vasa previa has 

been associated with velamentous cord insertion in the first trimester (Zhang 

et al., 2020). The positive predictive value for vasa previa is almost ten times 

higher for velamentous insertion than for a low cord insertion in the uterine 

cavity (Zhang et al., 2020).   
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Table 2: Summary of data extraction (VP: vasa previa, RF: risk factor)

Discussion  

Although vasa previa is a rare obstetrical condition, the associated high fetal 

morbidity and mortality, may justify an appropriated screening. We 

performed a meticulous and broad search to evaluate the current evidence for 

the use of first trimester sonography in vasa previa screening. 

The studies included in our SR report a slightly higher incidence of vasa 

previa than other papers, reporting 0.02% and 0.22% incidence figures (3, 

24). The latter lower incidence figures may be due to underreporting in 

retrospective series, in which some vasa previa cases may have been missed 

at cesarean section (Hasegawa et al., 2012). The study design of the included 

studies in our SR had a low risk for selection bias. The incidence reported in 

our SR may therefore be considered more reliable for the overall pregnant 

population. 

Adequate and clinically relevant risk screening for vasa previa should be 

non-invasive, easy and performant with a high sensitivity and a reasonable 

specificity, meaning the test should not miss any vasa previa, while the 

number of the group stratified as high risk should be acceptable. First 

trimester screening provides the opportunity to identify a high-risk 

population for this rare entity. Most of the studies in this SR report a 

significant association between first trimester sonographic assessment of the 

umbilical cord insertion and vasa previa later in pregnancy, yet results are 

conflicting. 

The first trimester sonographic assessment of the cord implantation in the 

uterine cavity may meet the condition of a suited risk stratification tool. 

According to our SR, one in ten pregnancies would be stratified as higher 

risk and referred for mid-trimester transvaginal ultrasound scan. In case of a 

lower cord insertion, vasa previa will eventually be diagnosed in 0.5-2.9% 

(table 3). The latter positive predictive value (PPV) of 0.5-2.9% for low cord 

insertion is remarkable lower than the PPV of 16% reported in the meta-

analysis of Ruiter et al. (2016) (Ruiter et al., 2016). The explanation for this 

difference is found in the inclusion of the study of Hasegawa et al. (2010), 

which was not included in our SR. This study reports on low cord insertion 

in the mid-trimester instead of the first trimester, which results in a much 

higher PPV in the meta-analysis of Ruiter et al. (2016) (Hasegawa et al., 

2010). 

Furthermore, the undeniable difference in sensitivity between the studies of 

Hasegawa et al. (2006, 2011) and Derisbourg et al. (2021) must be clarified 

in the future.   

The second sonographic risk factor in the first trimester is velamentous 

insertion, but only investigated as screening tool in one study. The two-step 

screening model from Zhang et al. (2020) is the first screening model which 

includes first trimester velamentous insertion and shows a higher detection 

rate than other second trimester risk factors. The latter author reporting 

sensitivity of 57% and 38% respectively for low-lying placenta and bilobed 

placenta in the second trimester as screening method for vasa previa, in 

contrast with a sensitivity of 76.2% with first trimester assessment (Zhang et 

al., 2020).  

This method combined with appropriate monitoring and delivery would 

decrease overall stillbirths by 10%. They made this assumption by 

calculating the potential stillbirths in cases of non-detecting the vasa previa 

at all (Zhang et al., 2020). 

Evaluation of the umbilical cord insertion in the first trimester is easy. 

Detection of the insertion of the umbilical cord becomes more difficult with 

progressing gestational age, viz 72% detection in the third trimester, versus 

95% in the early second trimester (Padula et al.). Furthermore, Bohiltea et al. 

(2022) argues evaluation in the first trimester hardly requires extra time, viz 

less than 30 seconds, while it may be lifesaving (Bohîlțea et al., 2022; 

Hasegawa et al., 2006; Sepulveda, 2006). 

The limitations of this SR are the low number of studies fulfilling inclusion 

criteria and the conflicting results. Although the search syntax was developed 

to be as broad as possible; the limited studies hinder us to draw precise 

conclusions. Derisbourg et al. (2021) reports a remarkably low sensitivity in 

contrast with the two studies of Hasegawa et al. (table 3). The sonographic 

assessment in the cohort by Derisbourg et al. (2021) was performed by 38 

different sonographers. Part of them had been informed at a meeting at the 

start of the study while the other had the protocol mailed to them. This may 

illustrate the importance of a proper teaching program for the sonographers 

on how to perform a first trimester ultrasound scan including the assessment 

of the umbilical cord insertion.  

Author (year of 

publication) 
Incidence VP Test PPV NPV TP (n) FN (n) Sensitivity Specificity 

Hasegawa (2006) 0.31% 
Low cord 

insertion 
2.9% 100% 1 0 100% 89.3% 

Hasegawa (2011) 0.23% 
Low cord 

insertion 
2.2% 100% 3 0 100% 89.6% 

Hasegawa (2012) 0.27% 
Low cord 

insertion 
- 100% 10 0 - - 
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Derisbourg (2021) 0.25% 
Low cord 

insertion 
0.5% 99.8% 1 3 25% 88.2% 

Zhang (2020) 0.08% 
Velamentous 

insertion 
20.3% 99.9% 16 5 76.2% 99.8% 

Table 3: Positive predictive value (PPV), negative predictive value (NPV), FN (false negative), TP (true positives), sensitivity and specificity of first 

trimester screening for vasa previa. 

A general limitation in studies about vasa previa is the lack of postnatal 

confirmation of the diagnosis. Examination of the membranes and placenta 

in relation with the cervical os is not always feasible. The reported numbers 

of vasa previa are based on sonographic assessment in second or third 

trimester and therefore reliant on the experience and skills of the 

sonographer.   

In the future, we need large multicentric prospective studies using a strict 

protocol on the added value of low cord insertion and velamentous cord 

insertion in the first trimester as predictive marker for vasa previa. Providing 

a high sensitivity is confirmed, this marker creates opportunities for risk 

stratification of the unselected population of pregnancies.   

Furthermore, the benefit of early risk stratification in the first trimester above 

screening at the mid-trimester scan is yet unknown. Screening at mid-

trimester by determining placental cord insertion followed by transvaginal 

ultrasound if marginal or velamentous cord insertion was detected (7.7%) 

seemed to be feasible and efficient. Although the confirmation of the screen-

positive group and follow-up of the screen-negative group was limited. From 

the 21 cases of prenatal detected vasa previa; 16/21 cases could be confirmed 

postnatally and only 11/18 cases were confirmed in the third trimester. 

(Gross, Markota Ajd, Specht, & Scheier, 2021) 

Conclusion  

First trimester sonographic assessment of the umbilical cord insertion is 

feasible and may allow for stepwise risk stratification for vasa previa 

highlighting a high-risk population. If classified as high risk, focused follow-

up with diagnostic transvaginal ultrasound with doppler evaluation in the 

second trimester would be indicated. Although the incidence is low, vasa 

previa is a life-threatening condition for the fetus. Therefore, we suggest 

validation of the evaluation of the placental umbilical cord insertion in the 

first trimester as risk stratification tool for vasa previa.  

Statements 

Acknowledgement 

C. Van Meel, Information Specialist Research - Group Biomedical Sciences, 

KU Leuven, Belgium 

Statement of Ethics 

An ethics statement is not applicable because this study is based exclusively 

on published literature.   

Study approval statement: This study protocol did not need 

approval by the ethical committee by the University Hospital Leuven after 

submitting a questionnaire. 

Consent to participate statement: Informed consent was not 

needed because of the use of published literature.  

Conflict of Interest Statement 

The authors have no conflicts of interest to declare. 

Funding Sources 

The authors have no funding sources for this research. 

Author Contributions 

Karlijn De Vocht: identification studies, writing original draft 

Kobe Dewilde: conceptualization, identification studies, writing review and 

editing 

Thierry Van den Bosch: conceptualization, writing review and editing 

Anne Pexsters: writing review 

Data Availability Statement 

All data generated or analyzed during this study are included in this article 

and its supplementary material files. Further enquiries can be directed to the 

corresponding author. 

References 

1. AIUM-ACR-ACOG-SMFM-SRU Practice Parameter for the 

Performance of Standard Diagnostic Obstetric Ultrasound 

Examinations. (2018). J Ultrasound Med, 37(11), E13-e24.  

2. Bethune, M., Alibrahim, E., Davies, B., & Yong, E. (2013). A 

pictorial guide for the second trimester ultrasound. Australas J 

Ultrasound Med, 16(3), 98-113.  

3. Bilardo, C. M., Chaoui, R., Hyett, J. A., Kagan, K. O., Karim, J. 

N., Papageorghiou, A. T., . . . Nicolaides, K. H. (2023). ISUOG 

Practice Guidelines (updated): performance of 11-14-week 

ultrasound scan. Ultrasound Obstet Gynecol, 61(1), 127-143.  

4. Bohîlțea, R. E., Dima, V., Ducu, I., Iordache, A. M., Mihai, B. 

M., Munteanu, O., . . . Vlădăreanu, R. (2022). Clinically Relevant 

Prenatal Ultrasound Diagnosis of Umbilical Cord Pathology. 

Diagnostics (Basel), 12(2).  

5. Degirmenci, Y., Steetskamp, J., Macchiella, D., Hasenburg, A., 

& Hasenburg, A. (2022). Vasa previa: A rare obstetric 

complication-A case series and a literature review. Clin Case Rep, 

10(3), e05608.  

6. Derisbourg, S., Boulay, A., Lamy, C., Barlow, P., Van 

Rysselberge, M., Thomas, D., . . . Daelemans, C. (2021). First 

trimester ultrasound prediction of velamentous cord insertions: a 

prospective study. J Matern Fetal Neonatal Med, 34(16), 2642-

2648.  

7. Erfani, H., Haeri, S., Shainker, S. A., Saad, A. F., Ruano, R., 

Dunn, T. N., . . . Shamshirsaz, A. A. (2019). Vasa previa: a 

multicenter retrospective cohort study. Am J Obstet Gynecol, 

221(6), 644.e641-644.e645.  

8. Gagnon, R. (2017). No. 231-Guidelines for the Management of 

Vasa Previa. J Obstet Gynaecol Can, 39(10), e415-e421.  

9. Gross, A., Markota Ajd, B., Specht, C., & Scheier, M. (2021). 

Systematic screening for vasa previa at the 20-week anomaly 

scan. Acta Obstet Gynecol Scand, 100(9), 1694-1699.  

10. Hasegawa, J., Farina, A., Nakamura, M., Matsuoka, R., Ichizuka, 

K., Sekizawa, A., . . . Okai, T. (2010). Analysis of the 

ultrasonographic findings predictive of vasa previa. Prenat Diagn, 

30(12/13), 1121-1125.  

11. Hasegawa, J., Matsuoka, R., Ichizuka, K., Fujikawa, H., 

Sekizawa, A., & Okai, T. (2007). Umbilical cord insertion to the 

lower uterine segment is a risk factor for vasa previa. Fetal Diagn 

Ther, 22(5), 358-360.  

12. Hasegawa, J., Matsuoka, R., Ichizuka, K., Otsuki, K., Sekizawa, 

A., Farina, A., & Okai, T. (2006). Cord insertion into the lower 

third of the uterus in the first trimester is associated with placental 

doi:10.1002/jum.14831
doi:10.1002/jum.14831
doi:10.1002/jum.14831
doi:10.1002/j.2205-0140.2013.tb00106.x
doi:10.1002/j.2205-0140.2013.tb00106.x
doi:10.1002/j.2205-0140.2013.tb00106.x
doi:10.1002/uog.26106
doi:10.1002/uog.26106
doi:10.1002/uog.26106
doi:10.1002/uog.26106
doi:10.3390/diagnostics12020236
doi:10.3390/diagnostics12020236
doi:10.3390/diagnostics12020236
doi:10.3390/diagnostics12020236
doi:10.1002/ccr3.5608
doi:10.1002/ccr3.5608
doi:10.1002/ccr3.5608
doi:10.1002/ccr3.5608
doi:10.1080/14767058.2019.1670797
doi:10.1080/14767058.2019.1670797
doi:10.1080/14767058.2019.1670797
doi:10.1080/14767058.2019.1670797
doi:10.1080/14767058.2019.1670797
doi:10.1016/j.ajog.2019.06.006
doi:10.1016/j.ajog.2019.06.006
doi:10.1016/j.ajog.2019.06.006
doi:10.1016/j.ajog.2019.06.006
doi:10.1016/j.jogc.2017.08.016
doi:10.1016/j.jogc.2017.08.016
doi:10.1111/aogs.14205
doi:10.1111/aogs.14205
doi:10.1111/aogs.14205
doi:10.1002/pd.2618
doi:10.1002/pd.2618
doi:10.1002/pd.2618
doi:10.1002/pd.2618
doi:10.1159/000103296
doi:10.1159/000103296
doi:10.1159/000103296
doi:10.1159/000103296
doi:10.1002/uog.2839
doi:10.1002/uog.2839
doi:10.1002/uog.2839


J. Women Health Care and Issues                                                                                                                                                                        Copy rights@ Karlijn De Vocht 

 
Auctores Publishing LLC – Volume 6(4)-164 www.auctoresonline.org  
ISSN: 2642-9756   Page 7 of 8 

and umbilical cord abnormalities. Ultrasound in Obstetrics and 

Gynecology, 28(2), 183-186.  

13. Hasegawa, J., Nakamura, M., Ichizuka, K., Matsuoka, R., 

Sekizawa, A., & Okai, T. (2012). Vasa previa is not infrequent. 

Journal of Maternal-Fetal and Neonatal Medicine, 25(12), 2795-

2796.  

14. Hasegawa, J., Nakamura, M., Sekizawa, A., Matsuoka, R., 

Ichizuka, K., & Okai, T. (2011). Prediction of risk for vasa previa 

at 9-13 weeks' gestation. J Obstet Gynaecol Res, 37(10), 1346-

1351.  

15. Jauniaux, E., Alfirevic, Z., Bhide, A. G., Burton, G. J., Collins, S. 

L., & Silver, R. (2019). Vasa Praevia: Diagnosis and 

Management: Green-top Guideline No. 27b. Bjog, 126(1), e49-

e61.  

16. Javid, N., Hyett, J. A., Walker, S. P., Sullivan, E. A., & Homer, 

C. S. E. (2019). A survey of opinion and practice regarding 

prenatal diagnosis of vasa previa among obstetricians from 

Australia and New Zealand. Int J Gynaecol Obstet, 144(3), 252-

259.  

17. Klahr, R., Fox, N. S., Zafman, K., Hill, M. B., Connolly, C. T., & 

Rebarber, A. (2019). Frequency of spontaneous resolution of vasa 

previa with advancing gestational age. Am J Obstet Gynecol, 

221(6), 646.e641-646.e647.  

18. Nohuz, E., Boulay, E., Gallot, D., Lemery, D., & Vendittelli, F. 

(2017). Can we perform a prenatal diagnosis of vasa previa to 

improve its obstetrical and neonatal outcomes? J Gynecol Obstet 

Hum Reprod, 46(4), 373-377.  

19. Ochiai, D., Endo, T., Oishi, M., Kasuga, Y., Ikenoue, S., & 

Tanaka, M. (2021). Vasa previa with fetal vessels running 

transversely across the cervix: a diagnostic pitfall. Ultrasound 

Obstet Gynecol, 58(3), 485-486.  

20. Oyelese, Y., Catanzarite, V., Prefumo, F., Lashley, S., Schachter, 

M., Tovbin, Y., . . . Smulian, J. G. (2004). Vasa previa: The 

impact of prenatal diagnosis on outcomes. Obstet Gynecol, 103(5 

I), 937-942.  

21. Padula, F., Laganà, A. S., Vitale, S. G., Mangiafico, L., D'Emidio, 

L., Cignini, P., . . . Giorlandino, C. Ultrasonographic evaluation 

of placental cord insertion at different gestational ages in low-risk 

singleton pregnancies: a predictive algorithm. (2032-0418 

(Print)).  

22. Pavalagantharajah, S., Villani, L. A., & D'Souza, R. (2020). Vasa 

previa and associated risk factors: a systematic review and meta-

analysis. Am J Obstet Gynecol MFM, 2(3), 100117.  

23. Pinar, H., Goldenberg, R. L., Koch, M. A., Heim-Hall, J., 

Hawkins, H. K., Shehata, B., . . . Reddy, U. M. (2014). Placental 

Findings in Singleton Stillbirths. Obstet Gynecol, 123(2), 325-

336.  

24. Ruiter, L., Kok, N., Limpens, J., Derks, J. B., de Graaf, I. M., Mol, 

B. W., & Pajkrt, E. (2015). Systematic review of accuracy of 

ultrasound in the diagnosis of vasa previa. Ultrasound Obstet 

Gynecol, 45(5), 516-522.  

25. Ruiter, L., Kok, N., Limpens, J., Derks, J. B., Graaf, I. M., Mol, 

B. W. J., . . . de Graaf, I. M. (2016). Incidence of and risk 

indicators for vasa praevia: a systematic review. BJOG: An 

International Journal of Obstetrics & Gynaecology, 123(8), 1278-

1287.  

26. Salomon, L. J., Alfirevic, Z., Berghella, V., Bilardo, C. M., 

Chalouhi, G. E., Da Silva Costa, F., . . . Lee, W. (2022). ISUOG 

Practice Guidelines (updated): performance of the routine mid-

trimester fetal ultrasound scan. Ultrasound Obstet Gynecol, 59(6), 

840-856.  

27. Sauerbrei, E. E., & Davies, G. L. (1998). Diagnosis of vasa previa 

with endovaginal color Doppler and power Doppler sonography: 

report of two cases. J Ultrasound Med, 17(6), 393-398.  

28. Sepulveda, W. (2006). Velamentous insertion of the umbilical 

cord: A first-trimester sonographic screening study. Journal of 

Ultrasound in Medicine, 25(8), 963-968.  

29. Zhang, W., Geris, S., Al-Emara, N., Ramadan, G., Sotiriadis, A., 

& Akolekar, R. (2021). Perinatal outcome of pregnancies with 

prenatal diagnosis of vasa previa: systematic review and meta-

analysis. Ultrasound Obstet Gynecol, 57(5), 710-719.  

30. Zhang, W., Geris, S., Beta, J., Ramadan, G., Nicolaides, K. H., & 

Akolekar, R. (2020). Prevention of stillbirth: impact of two-stage 

screening for vasa previa. Ultrasound Obstet Gynecol, 55(5), 605-

612.  

Supplementary data 1:  

Pubmed:  

("Vasa Previa"[Mesh] OR "Vasa Praevia*”[tiab] OR “vasa previa*”[tiab] 

OR ("Pregnancy Complications "[Mesh:NoExp] AND "umbilical 

cord"[Mesh:NoExp]) OR “velamentous cord insertion”[tiab] OR 

“velamentous insertion”[tiab] OR “marginal placental cord insertion”[tiab] 

OR “marginal cord insertion”[tiab] OR “umbilical cord insertion”[tiab]) 

AND ("Ultrasonography, Prenatal"[Mesh:NoExp] OR 

“Ultrasonography”[Mesh:NoExp] OR “Ultrasonograph*"[tiab] OR 

“ultrasound"[tiab] OR “Ultrasonic"[tiab] OR “sonograph*”[tiab] OR 

“echograph*”[tiab] OR “diagnos*"[tiab] OR "Prenatal 

Diagnosis"[Mesh:NoExp] OR “imag*”[tiab] OR “screen*”[tiab] OR 

“risk”[tiab] OR “risks”[tiab] OR “predict*”[tiab] OR “prenatal”[tiab]). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

doi:10.1002/uog.2839
doi:10.1002/uog.2839
doi:10.3109/14767058.2012.712570
doi:10.3109/14767058.2012.712570
doi:10.3109/14767058.2012.712570
doi:10.3109/14767058.2012.712570
doi:10.1111/j.1447-0756.2011.01525.x
doi:10.1111/j.1447-0756.2011.01525.x
doi:10.1111/j.1447-0756.2011.01525.x
doi:10.1111/j.1447-0756.2011.01525.x
doi:10.1111/1471-0528.15307
doi:10.1111/1471-0528.15307
doi:10.1111/1471-0528.15307
doi:10.1111/1471-0528.15307
doi:10.1002/ijgo.12747
doi:10.1002/ijgo.12747
doi:10.1002/ijgo.12747
doi:10.1002/ijgo.12747
doi:10.1002/ijgo.12747
doi:10.1016/j.ajog.2019.06.040
doi:10.1016/j.ajog.2019.06.040
doi:10.1016/j.ajog.2019.06.040
doi:10.1016/j.ajog.2019.06.040
doi:10.1016/j.jogoh.2017.02.009
doi:10.1016/j.jogoh.2017.02.009
doi:10.1016/j.jogoh.2017.02.009
doi:10.1016/j.jogoh.2017.02.009
doi:10.1002/uog.23133
doi:10.1002/uog.23133
doi:10.1002/uog.23133
doi:10.1002/uog.23133
doi:10.1097/01.AOG.0000123245.48645.98
doi:10.1097/01.AOG.0000123245.48645.98
doi:10.1097/01.AOG.0000123245.48645.98
doi:10.1097/01.AOG.0000123245.48645.98
doi:10.1016/j.ajogmf.2020.100117
doi:10.1016/j.ajogmf.2020.100117
doi:10.1016/j.ajogmf.2020.100117
doi:10.1097/AOG.0000000000000100
doi:10.1097/AOG.0000000000000100
doi:10.1097/AOG.0000000000000100
doi:10.1097/AOG.0000000000000100
doi:10.1002/uog.14752
doi:10.1002/uog.14752
doi:10.1002/uog.14752
doi:10.1002/uog.14752
doi:10.1111/1471-0528.13829
doi:10.1111/1471-0528.13829
doi:10.1111/1471-0528.13829
doi:10.1111/1471-0528.13829
doi:10.1111/1471-0528.13829
doi:10.1002/uog.24888
doi:10.1002/uog.24888
doi:10.1002/uog.24888
doi:10.1002/uog.24888
doi:10.1002/uog.24888
doi:10.7863/jum.1998.17.6.393
doi:10.7863/jum.1998.17.6.393
doi:10.7863/jum.1998.17.6.393
doi:10.7863/jum.2006.25.8.963
doi:10.7863/jum.2006.25.8.963
doi:10.7863/jum.2006.25.8.963
doi:10.1002/uog.22166
doi:10.1002/uog.22166
doi:10.1002/uog.22166
doi:10.1002/uog.22166
doi:10.1002/uog.21953
doi:10.1002/uog.21953
doi:10.1002/uog.21953
doi:10.1002/uog.21953


J. Women Health Care and Issues                                                                                                                                                                     Copy rights@ S. Chhabra. et all 

 

 
Auctores Publishing LLC – Volume 6(4)-164 www.auctoresonline.org  
ISSN: 2642-9756   Page 8 of 8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI: 10.31579/2642-9756/164

 

 

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 

 

At Auctores, research is always in progress. 

 

Learn more https://www.auctoresonline.org/journals/women-health-care-and-

issues  

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=48
https://www.auctoresonline.org/journals/women-health-care-and-issues
https://www.auctoresonline.org/journals/women-health-care-and-issues

