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Synopsis: Despite a lack of consensus on the definition of vasa previa, most 

obstetricians in Australia and New Zealand support targeted screening for vasa 

previa. 

 

ABSTRACT  

Objectives: To define current obstetric opinion and clinical practice regarding the 

prenatal diagnosis of vasa previa in Australia and New Zealand. A
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Methods: A population-based cross-sectional survey of Fellows of the Royal 

Australian and New Zealand College of Obstetricians and Gynaecologists was 

conducted from April to May, 2016. Descriptive analysis was used to define factors 

influencing opinion and practice regarding definition of vasa previa, attributable risk 

factors, and the value of screening. 

Results: Overall, 453 respondents were included in the study. Two-thirds (304/453; 

67.1%) defined vasa previa as exposed fetal vessel(s) running over or within 2 cm of 

the internal os. A higher proportion of ultrasound specialists (30/65; 46.2%) preferred 

a broader definition as compared with generalists (115/388; 29.6%; P<0.001). 

Overall, Fellows were supportive (342/430; 79.5%) of both reporting ultrasound-

based risk factors at the 20-week anomaly scan and targeted screening (298/430; 

69.3%). Only 77/453 (17.0%) respondents recognized all five “known” risk factors for 

vasa previa. 

Conclusions: There was a lack of consensus regarding the definition and diagnosis 

process for vasa previa. There was also a knowledge gap in risk factors for vasa 

previa that would inform a targeted screening policy. Nevertheless, support for 

targeted screening was strong from obstetricians who responded. 

 

1 INTRODUCTION 

Prenatal diagnosis of vasa previa (VP) is an important determinant of perinatal 

outcome [1-4]. Failure to diagnose VP is associated with high rates of perinatal 

mortality (40%–60%) [2,5] and morbidity [1-6]. Poor outcomes are related to 

unanticipated rupture of fetal vessels that run unprotected across the supracervical 

site through the chorionic membrane, rather than being supported by the placenta or 

the umbilical cord [6].  

 

Vasa previa is most effectively diagnosed by transvaginal ultrasound using color 

Doppler [7], which has been shown to have sensitivity, specificity, and positive and 

negative predictive values of 100%, 99.8%, 83%, and 100% respectively. 

Nevertheless, there remains controversy over the use of universal rather than 

targeted screening [8].  

 

The prevalence of VP has been reported as 1 per 1600–5000 deliveries [2,8]. This 

low prevalence means the positive predictive value of universal screening is likely to 
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be poor, and there is the potential to do harm through unnecessary interventions 

such as corticosteroid administration, hospital admission, and iatrogenic preterm 

cesarean delivery. Conversely, 17% of women with VP have no established risk 

factors such as velamentous cord insertion, low-lying placenta, succenturiate or bi-

lobed placenta, in vitro fertilization (IVF), or multiple gestation. These women would 

therefore not be identified through targeted screening [9].  

 

Universal VP screening is not recommended nationally or internationally [10-13], but 

targeted screening is currently recommended by the Society of Obstetricians and 

Gynaecologists of Canada [13] and the Royal Australian and New Zealand College 

of Obstetricians and Gynaecologists (RANZCOG) [10]. The aim of the present study 

was to determine opinion and clinical practice regarding the prenatal diagnosis of VP 

in Australia and New Zealand (ANZ) and explore factors that may influence the 

views and/or practice of clinicians.  

 

2 MATERIALS AND METHODS 

The present population-based cross-sectional survey was carried out among 

RANZCOG Fellows between April and May, 2016. The study was approved by the 

Human Research Ethics Committee of the University of Technology Sydney, 

Sydney, Australia. Participants were advised that completion and online submission 

of the survey implied consent.  

 

The anonymous self-administered online questionnaire was emailed to 2026 

RANZCOG Fellows who currently practice obstetrics/obstetric ultrasound, together 

with an invitation to participate in the study. A “reminder” email was sent 2 weeks 

later.  

 

The survey was designed after conducting a comprehensive literature review [5,14-

20], and informed by a previous international survey [21] and qualitative work [22] on 

VP. Content and face validation [23] were performed through two rounds of 

assessment by five Australian and five international experts who independently 

reviewed the survey for content, clarity, relativeness, and representativeness (Figure 

1). The survey (Survey Gizmo, Version 4, Colorado, USA) included 26 questions 

(Supplementary File S1).  
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Respondents were grouped into three groups: those do not perform ultrasound; 

those who perform office ultrasound or have extensive experience in performing 

ultrasound but no formal certificate; and those who are ultrasound specialists (i.e., 

possess a Diploma of Diagnostic Ultrasound, Certification in Obstetrical and 

Gynecological Ultrasound, or Certification in Maternal Fetal Medicine). 

 

Universal screening was defined as screening of all women during their anomaly 

scan at 18–20 gestational weeks; targeted screening was defined as screening of 

only those women with known VP risk factors. The respondents’ knowledge of five 

known VP risk factors [9] was assessed and reported as a score of 0–5. The scores 

were treated as continuous data and a “mean awareness score” was calculated. The 

respondents’ response to four different statements regarding VP diagnosis was 

assessed by using four individual seven-point Likert scale questions ranging from 

“strongly disagree” to “strongly agree.”  

 

Data were analyzed by using SPSS version 23 (IBM, Armonk, NY, USA). Categoric 

data were analyzed by using Pearson ฀2

 

 test. Continuous data were analyzed by 

using analysis of variance. A P value of less than 0.05 was considered statistically 

significant. 

3 RESULTS 

Of the 559/2026 (27.9%) Fellows who responded to the survey invitation, 71 did not 

meet the inclusion criteria (Figure 2). Among the 488 respondents who were eligible, 

453 completed the survey. Most Fellows (384/453; 84.8%) performed some obstetric 

ultrasound (Table 1). There were 65 ultrasound specialists and 69 obstetricians who 

did not perform obstetric ultrasound. The median age was 50 years (SD, 10.4 years; 

range, 31–82 years). The median duration of practice was 14 years (range, <1 to 

53 years).  

 

There was little consensus over the definition of VP (Figure 3). One-third (159/453; 

35.1%) preferred the definition “exposed fetal vessels running directly over the 

internal os”, whereas two-thirds (304/453; 67.1%) chose a definition describing a 

vessel running over or within 2 cm of the internal os. A higher proportion of imaging 
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specialists preferred the broader definition (30/65; 46.2%) relative to those who used 

imaging only as part of their own prenatal care (107/319; 33.5%) or those who did 

not perform their own imaging (8/69; 11.6%; P<0.001). Overall, 83/453 (18.3%) 

respondents reported that any vessel running through the membrane in the lower 

segment should be included; however, the proportion of respondents preferring this 

definition was higher among those who did not perform ultrasound (15/69; 21.7%) 

than among ultrasound specialists (7/65; 10.8%; P=0.001).  

 

Opinion varied over the gestational age at which a formal VP diagnosis could be 

made (Figure 4). One-quarter (111/453; 24.5%) reported that a diagnosis could be 

made at the 20-week ultrasound, but almost half (211/453; 46.6%) reported that a 

diagnosis could be made only during the third trimester. There was a range of views 

about whether a third trimester diagnosis could be made as early as 28 or as late as 

36 weeks. Opinion varied by the level of ultrasound performed by the respondents: 

27/65 (41.5%) ultrasound specialists reported that a diagnosis could be made at 18–

20 weeks, but only 8/69 (11.6%) respondents who did not perform ultrasound held 

this view (P=0.001). 

 

Respondents recognized several risk factors for VP. There was a high level of 

consensus recognizing the association with velamentous cord insertion (394/453; 

87.0%), succenturiate/bi-lobed placenta (393/453; 86.8%), or placenta previa/low-

lying placenta at 18–20 weeks (350/453; 77.3%) as risk factors for VP. Other risk 

factors were less frequently recognized including multiple pregnancy (170/453; 

37.5%) and IVF (140/453; 30.9%). Only 77 (17.0%) respondents identified all five of 

these risk factors (mean awareness score [M], 3.19; range, 0–5; 95% confidence 

interval [CI], 3.08–3.31). There was a significant difference in the awareness of risk 

factors between ultrasound specialists (M, 3.55; 95% CI, 3.20–3.91) and those who 

did not perform ultrasound (M, 2.90; 95% CI, 2.55–3.25; P=0.010).  

 

Several participants mentioned factors that are not typically associated with VP, 

including previous cesarean delivery (96/453; 21.2%), placenta accreta (78/453; 

17.2%), previous uterine surgery (56/453; 12.4%), cord presentation (50/453; 

11.0%), advanced maternal age (30/453; 6.6%), and breech presentation (22/453; 

4.9%). 
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Most (340; 78.5%) of the 433 respondents indicated that a bi-lobed/succenturiate 

lobed placenta was routinely reported at the 20-week scan, but only 201 (46.4%) 

indicated that placental-cord insertion site was routinely reported. Some respondents 

were unsure whether a bi-lobed/succenturiate lobed placenta (n=28; 6.5%) or cord 

insertion site (n=31; 7.2%) was routinely reported at the 20-week scan in their facility. 

Nevertheless, 342 (79.5%) of the 430 respondents thought that the cord insertion 

site should be reported at the 20-week scan (Table 2). More clinicians based in rural 

(31/34; 91.2%) and regional (97/118; 82.2%) communities responded that placental-

cord insertion type should be reported at the 18–20 weeks scan relative to clinicians 

in metropolitan areas (214/278; 77.0%), although the difference was not significant 

(P=0.180). 

 

Two-thirds (298/430; 69.3%) of the respondents agreed with targeted VP screening 

(Table 2). Most (350/429; 81.6%) reported that, in circumstances where the placenta 

was low-lying at the 20-week scan, VP should be ruled out in the third trimester. A 

higher proportion of ultrasound specialists supported targeted screening (47/63; 

74.6%) relative to general obstetricians (251/367; 68.4%), but a lower proportion of 

specialists advocated screening in the third trimester for women who had a low-lying 

placenta in the second trimester (48/63 [76.2%] vs 302/366 [82.5%]). However, 

neither of these differences was statistically significant (P=0.400 and P=0.246, 

respectively). Senior obstetricians (≥20 years consultant experience) were less likely 

to support targeted screening (90/154; 58.4%) than those with less experience 

(208/276; 75.4%; P<0.001), as were those who did not perform ultrasound (37/65; 

56.9%) when compared to those who performed ultrasound (261/365; 71.5%; 

P=0.036). 

 

Sixty-two of the 65 ultrasound specialists reported about their practice on universal 

or targeted screening for VP. Most (49; 79.0%) would screen either universally (28; 

45.2%) or in a targeted manner (21; 33.9%). For universal screening, they reported 

using color Doppler transabdominally (11; 17.7%), color Doppler transvaginally (9; 

14.5%), or color Doppler transabdominally for women with no risk factors but color 

Doppler transvaginally for women with risk factors (8; 12.9%). For targeted 

screening, they performed transvaginal color Doppler ultrasound (11; 17.7%), 
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applied color Doppler transabdominally (9; 14.5%), or performed transvaginal 

ultrasound (1; 1.6%). During the third trimester, 81.7% (49/60) reported that they 

would exclude VP in women who previously had a low-lying placenta by performing 

transvaginal color Doppler ultrasound (37; 61.7%), applying color Doppler 

transabdominally (11; 18.3%), or performing transvaginal ultrasound (1; 1.7%).  

 

4 DISCUSSION 

To our knowledge, the present survey is the first to address VP screening and 

diagnosis practice among obstetricians in ANZ. The study showed little consensus 

over (1) the precise definition of VP, (2) when a diagnosis can be achieved, and (3) 

who merits targeted screening. Only two-thirds of respondents defined VP as an 

exposed fetal vessel running over or within 2 cm of the internal os. A significantly 

higher proportion of ultrasound specialists, as compared with generalists, chose a 2-

cm cutoff as opposed to directly over the internal os. Overall, the level of awareness 

regarding VP diagnosis was higher among ultrasound specialists. Younger 

obstetricians had greater confidence in ultrasound diagnosis as compared with those 

who had been practicing for more than 20 years. 

 

The lack of consensus about the definition of VP is not surprising given a lack of 

clarity in the literature and among international experts regarding VP. There is a wide 

range of definitions for VP, including exposed fetal blood vessels over the internal os 

[14] or cervix [16,17]; within 1 cm [18], 2 cm [15], 3 cm [6], or 4 cm of the internal os 

[8]; close to the internal os [19]; within the lower uterine segment in front of the fetal 

presenting part [20]; or arterial vessels close to the internal os [12]. There is currently 

no expert international consensus or data defining the level of risk of rupture of VP 

according to these varied definitions to inform the optimal cutoff. The positive 

predictive value will always be low when screening for a low-prevalence condition; 

however, the implications of a false-positive diagnosis of VP would be significant for 

the affected families and health system. Increasing the distance from the internal os 

for diagnosis would increase sensitivity very slightly, but might also increase the 

false-positive rate (with attendant morbidity). Given the lack of robust data, there is a 

need for international consensus on the definition of VP. 
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Current guidelines in Australia and Canada recommend targeted screening using 

transvaginal color Doppler ultrasound [10,13]. The present study found that two-

thirds of obstetricians agree with targeted screening, and 79% of ultrasound 

specialists have adopted screening for VP either universally or in a targeted manner. 

However, only 45% of ultrasound specialists use the recommended method for 

screening, and 32% apply color Doppler during transabdominal scanning. These 

findings suggest a need for education to standardize targeted screening and ensure 

that practice is aligned with current guidelines. Nevertheless, the study demonstrated 

a significant change in practice among the profession over the years. In 2006, a UK 

survey of 128 obstetricians recommended against targeted screening [21]. In that 

study, 5 (4%) obstetricians reported that placental-cord insertion type was routinely 

reported at the 20-week scan, and only 42 (33%) indicated that their hospital trust 

offered transvaginal color Doppler ultrasound for identification of VP, although 

practice may have changed in the 10 years since that study. In the present survey, 

most (313/430; 73%) obstetricians supported universal screening for placental-cord 

insertion, and almost half (201/433; 46%) indicated that this was routinely reported in 

their practice. These findings suggest that there may be a move to accept targeted 

screening for VP. 

 

Implementation of targeted screening requires awareness of the risk factors. Despite 

the apparent improvement in recognition of risk factors for VP (1.5% in the UK 

survey [21] vs 17% in the present survey), there seem to be knowledge gaps: IVF, 

which is associated with a 1 in 208 incidence of VP [16], was recognized as a risk 

factor by only one-third of respondents. Introducing a policy of targeted screening will 

fail unless risk factors are accurately identified. Although universal screening will 

improve sensitivity, the decrease in positive predictive value will have a significant 

impact through unnecessary intervention and healthcare costs.  

 

Screening, whether targeted or universal, is feasible at 18–20 weeks when a routine 

scan is offered to all pregnant women. As the potential outcome of ruptured VP 

includes perinatal death, any screening test needs to be highly sensitive. False-

negative cases have been reported, but mainly in retrospective case series where 

VP was assessed in the third trimester [14], or the focus was on the use of 

transvaginal ultrasound to predict cervical length [16]. In contrast, prospective series 
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have shown very high sensitivity; for example. Rebarber et al. [15] reported “no 

known” false negatives in a series of 27 573 prospective transvaginal color Doppler 

screening scans [15].  

 

The concept of VP screening remains controversial. Screening is not recommended 

in the United Kingdom [11], whereas obstetric colleges in Australia and Canada 

recommend targeted screening [10,13]. A previous economic analysis suggested 

that only targeted screening would be cost-effective [24]. However, it did not take 

into account a recent change in practice, whereby many sonographers and 

obstetricians now include transvaginal ultrasound assessment of the cervix in the 

routine second trimester scan to assess risk of preterm delivery [25]. Vasa previa 

might be reliably ruled out during this examination without an apparent increase in 

cost. Non-economic costs related to the impact of perinatal mortality and morbidity 

[4], and women’s views regarding VP screening also need to be considered. A 

qualitative study reported that women felt grateful for prenatal diagnosis of VP, and 

those who did not have prenatal diagnosis queried the health system for not 

providing screening [22].  

 

Screening to detect exposed fetal vessels in the lower uterine segment, reporting the 

distance of the vessels from the internal os, and following up women postpartum to 

investigate perinatal outcomes might ultimately make the definition of VP clearer. 

Large prospective multi-center studies are needed to link the ultrasound findings of 

20-week anomaly scans with perinatal outcomes to accurately assess the 

performance of screening strategies and the effect of intervention on maternal, 

perinatal, and cost outcomes. 

 

The study has some limitations. First, the results cannot be generalized to all 

obstetricians because the participants were from ANZ. Second, not all obstetricians 

in ANZ completed the survey, and the number of RANZCOG Fellows who currently 

practice obstetrics and/or obstetric ultrasound in ANZ is unknown.  

 

The strengths of the survey include its preparation: the survey content was 

considered to be valid by an international expert panel. Another strength is the 

unprecedented sample size for a survey on this topic. Notably, 40% of the Fellows 
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who had CMFM or COGU accreditation responded. The lower response rate of other 

Fellows might reflect many factors, such as being less familiar with VP, having less 

confidence about the role of prenatal diagnosis (a topic subject to debate and 

controversy), or feeling that participation might cause distress (e.g., if they had 

previously been involved in an adverse outcome). 

 

In conclusion, the study has demonstrated that support for targeted screening is high 

among a group of obstetricians in ANZ. However, there is a lack of consensus 

regarding the definition and process to diagnose VP. There is a knowledge gap in 

risk factors for VP that would inform a targeted screening policy. Introducing targeted 

educational activities and screening tools might enhance clinical practice on the 

diagnosis, and ultimately improve perinatal outcomes for women with VP. 
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Figure 1 Process of developing the vasa previa survey. Abbreviations: RANZCOG, 

Royal Australian and New Zealand College of Obstetricians and Gynaecologists. 

 

Figure 2 Flowchart showing participants in the survey. The survey was addressed to 

Fellows who currently practice obstetrics and/or obstetric ultrasound, the exact 

number of which is unknown. The response rate was expected to be higher than 

reported. The invited RANZCOG Fellows included those who have a sub-specialty 

Certification in Obstetrical and Gynaecological Ultrasound (n=41) and Maternal Fetal 

Medicine (n=55). Abbreviations: RANZCOG, Royal Australian and New Zealand 

College of Obstetricians and Gynaecologists. 

 

Figure 3 Views on the definition of vasa previa within each group of respondents. 

Abbreviations: IO, internal os; US, ultrasound. *Other includes those who preferred 

not to answer or chose other.  

 

Figure 4 Views on gestational age for accurate diagnosis of vasa previa within each 

group of respondents. Abbreviations: US, ultrasound. *Other includes respondents 

who preferred not to answer or chose “other.”  

 

 

Supporting materials legends 

File S1 Participant questionnaire. 
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Table 1 Characteristics of obstetricians in Australia and New Zealand (n=453).

Characteristic 

a 

Total (n=453) Do not perform 

obstetric US 

(n=69) 

Perform obstetric US (n=384) 

Perform office 

US (n=319)

US 

specialist 

(n=65)

b 
c 

Country of practice     

Australia 388 (85.7) 51 (73.9) 281 (88.1) 56 (86.2) 

New Zealand 65 (14.3) 18 (26.1) 38 (11.9) 9 (13.8) 

Age group, y  d    

<40 74 (16.5) 9 (13.0) 57 (18.0) 8 (12.7) 

40–49 134 (29.8) 11 (15.9) 105 (33.1) 18 (28.6) 

50–59 142 (31.6) 23 (33.3) 95 (30.0) 24 (38.1) 

≥60 99 (22.0) 26 (37.7) 60 (18.9) 13 (20.6) 

Duration of practice as 

consultant, y 

    

<5 99 (21.9) 12 (17.4) 73 (22.9) 14 (21.5) 

5–9 67 (14.8) 8 (11.6) 54 (16.9) 5 (7.7) 

10–19 120 (26.5) 6 (8.7) 101 (31.7) 13 (20.0) 

20–29 96 (21.2) 18 (26.1) 53 (16.6) 25 (38.5) 

≥30 71 (15.7) 25 (36.2) 38 (11.9) 8 (12.3) 

Location of practice     
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Metropolitan 293 (64.7) 40 (58.0) 201 (63.0) 52 (80.0) 

Regional 125 (27.6) 24 (34.8) 90 (28.2) 11 (16.9) 

Rural 35 (7.7) 5 (7.2) 28 (8.8) 2 (3.1) 

Type of practice     

Public 181 (40.0) 36 (52.2) 125 (39.2) 20 (30.8) 

Private 88 (19.4) 12 (17.4) 67 (21.0) 9 (13.8) 

Both public and private 184 (40.6) 21 (30.4) 127 (39.8) 36 (55.4) 

Abbreviation: US, ultrasound. 

aValues are given as number (percentage).  

bIncludes obstetricians who perform ultrasound in their office (n=272), or have extensive experience in ultrasound but no formal 

certificate (n=47). 

cUS specialists are obstetricians who have a Diploma of Diagnostic Ultrasound (n=28), Certification in Obstetrical and 

Gynaecological Ultrasound (n=15), or Certification in Maternal Fetal Medicine (n=22). 

d

 

Missing data due to error in data entry (4; 0.9%). 

 

 

Table 2 Views of obstetricians towards targeted screening for vasa previa (n=453)

How much you agree or 

disagree with the statements 

a 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree nor 

disagree 

Somewhat 

agree 

Agree Strongly 
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Placental cord insertion type 

should be identified at 18–20-

wk morphology scan

15 (3.5) 

b 

22 (5.1) 25 (5.8) 55 (12.8) 72 (16.7) 159 (37.0) 82 (19.1) 

Placental cord insertion type 

should be reported at 18–20-

wk morphology scan when it is 

technically possible

16 (3.7) 

b 

18 (4.2) 15 (3.5) 39 (9.1) 68 (15.8) 186 (43.3) 88 (20.5) 

Vasa previa should be 

excluded among women with 

risk factors for vasa previa at 

the 18–20-wk morphology 

scan

14 (3.3) 

b 

25 (5.8) 28 (6.5) 65 (15.1) 76 (17.7) 146 (34.0) 76 (17.7) 

At the 32–34-wk scan, vasa 

previa should be excluded 

among women who previously 

had placenta previa or low-

lying placenta in the second 

trimester

7 (1.6) 

c 

17 (4.0) 12 (2.8) 43 (10.0) 45 (10.5) 180 (42.0) 125 (29.1) 

aValues are given as number (percentage).  

bData were missing for 23 (5.1%) respondents.  

cData were missing for 24 (5.3%) respondents.  
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Pilot Test with Australian Experts 

6) Identify Australian Expert review team (three obstetricians, one senior obstetric 

sonographer, and one consumer group representative). 

7) Email the online survey with study aims and objectives to the experts, asking them to 

review the content of the survey and provide written comments.  

8) Conduct interview face-to face or by phone to discuss the comments. 

9) Review comments and modify survey questions.    

  

Development Stage 

1) Comprehensive literature review  

2) Identification of four content domains (definition, risk factors, diagnosis, management) 

3) Construct questions under each domain 

4) Build the survey online (Survey Gizmo) 

5) Review, and modify 

  

Judgement Stage with International Experts 

10) Identify International Expert review team (five senior obstetricians from Canada, 

Denmark, Japan, the United Kingdom, and the United States). 

11) Develop content validation survey online (Survey Gizmo), which used Likert 4-point 

scale to ŵeasure experts’ opiŶioŶ to the study questions.  

12) Email the content validation survey to the experts, together with the study aims and 

objectives. They were asked to review the survey questions for clarity, relativeness, and 

representativeness; and indicate whether each question is: 1) not relevant, 2) 

somewhat relevant, 3) quite relevant, or 4) highly relevant. Experts were asked to 

identify any question that was poorly worded and write their preferred wording in the 

text box provided. They were also asked to write any extra question(s) that they 

believed had to be added to the survey to ensure representative content is assessed by 

the instrument.  

13) Calculate content validity index. Of 19 questions, 15 received an item content validation 

of 1.0 and remained unchanged. Four received an item content validation of 0.8; 2 

were revised and 2 removed. Four additional questions were added as recommended.  

14) The survey was reviewed by the RANZCOG Continuing Professional Development 

committee who requested one additional question. 

15) Incorporate changes to finalise the survey. 
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Total Fellows received email invitation 

N=2,004 

Did not meet inclusion criteria; n=71 

   - do not practice obstetrics/obstetric  

   ultrasound 

    l d) 

Total surveys completed  

N=453 

 

Email not received by intended 

respondents; n=22 

 

Total responses 

N=559 

Response rate: 27.9% 
b
 

Total RANZCOG Fellows 
a
 

N=2,026 

Excluded; n=35 

   - Did not complete the survey 

    

Total eligible responses  

N=488 
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