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Abstract
Introduction

Vasa praevia(VP) is a rare condition in which the fetal vessels run through the free placental
membranes . It is associated with significant perinatal morbidity and mortality. The risk
factors associated with VP are placenta praevia, velamentous cord insertion (VCI), bi-lobed
placenta, succenturiate lobes, procedures such as in vitro fertilization (IVF) and multiple
pregnancies.

Objective: To analyse the existing literature evidence on the risk factors and role of prenatal
screening in VP.

Materials and methods: Databases such as Pub Med, MEDLINE, the Cochrane Library,
UpToDate, EBSCO host, and Trip medical database have been searched for systematic
reviews, meta-analysis, randomized control trials, case reports, case-control and cohort
studies on incidence, associated risk factors and role of prenatal screening in VP.

Results: Following the initial search of the afore-mentioned databases, 229 articles were
found related to the terms that were searched. With further perusal of articles ,113 of most
relevant articles were selected for the literature review. From the short listed literature
we have found that the most common risk factors are velamentous insertion of cord, low
cord insertion and singleton pregnancies that started off as multiple gestation. The role
of ultrasound with colour doppler in diagnosing VP was established in the literature and
targeted screening and elective delivery has been found to improve the fetal outcome.

Conclusion: A majority of cases with VP are associated with one or more high risk factors
such as VCI, bilobed, succenturiate placenta, IVF, multiple pregnancies, low lying placenta
in second trimester cord insertion in the lower third of the uterus. Prenatal screening of VP
allows for safe delivery of the baby electively prior to labour. A universal targeted screening
protocol for VP could be the way forward in future obstetric practice.
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Introduction

Vasa praevia (VP) is a rare condition in which the fetal vessels run
through the free placental membranes. These vessels are unprotected
by placental tissue or Wharton’s jelly of the umbilical cord.! There are
two types of VP, Type 1 is with velamentous insertion of the umbilical
cord, where the cord gets inserted into the membranes, and in Type 2,
vessels run through the membranes between the lobes of a bi-lobed
placenta.>? Certain pregnancy related factors are implicated in the
development of this condition. The factors found to be associated with
the increased incidence of VP are placenta praevia, velamentous cord
insertion, bi-lobed placenta, succenturiate lobes, procedures such as
in vitro fertilization (IVF) and multiple pregnancies.* In a systematic
review of 325 cases, these risk factors were found to be present in
83% of VP cases.’

The incidence of VP has been found to be 1:2500 pregnancies,
with 1:513 to 1:6000 in naturally conceived pregnancies, and a much
higher incidence amounting to 1:293 in those who have undergone
IVF treatment.®® Following either spontaneous or artificial rupture of
membranes, trauma to the vessels lead to the exsanguination of fetal
blood, eventually resulting in perinatal morbidity or mortality.’

The perinatal mortality rate associated with VP was calculated
to be 60%.!° The challenges faced by the health care providers and

the patient in regards to this condition is its rarity and the variation
in opinion regarding prenatal screening and management. VP can
be diagnosed prenatally with the help of ultrasonography. Adverse
perinatal outcomes can be mitigated by prenatal diagnosis and early
elective delivery. However, currently, there is no general consensus
regarding the need for routine prenatal screening in high risk cases
due to the paucity of available evidences.

Studies have determined that if the condition is left undetected,
the fetal mortality rate is 44%, and if it is detected prenatally, the fetal
survival rate is 97%."

In this literature review, we aim to analyse the existing evidence
on the associated risk factors of VP, prenatal screening in high risk
individuals and the appropriate management required to reduce fetal
morbidity and mortality.

Materials and methods

Search strategy

The search for materials for this literature review was started
on the 14th of November 2020. Various literatures addressing vasa
praeiva, risk factors, prenatal diagnosis using ultrasonography and
its management were analysed. The data bases used were PubMed,
Medline, EBSCO, Cochrane and Trip database.
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The various terms used for the search were ‘vasa previa’, ‘vasa
praevia’, ‘velamentous’, ‘bilobed placenta’, ‘succenturiate placenta’
, ‘in vitro fertilization’, ‘fetal outcome’, ‘prenatal screening’ multiple
pregnancy and ‘abnormal placentation’. The literature included
systematic reviews, meta -analysis, case control and cohort studies
(both prospective and retrospective), clinical guidelines and literature
reviews. We have excluded articles in languages other than English
and those that were published before the year 2000. This restriction
was put in place to ensure that only the most recent publications were
included to offer the best relevant results which can be considered for
application in current obstetric settings.

Data review and analysis

Following the initial search of the afore-mentioned databases,
229 articles were found related to the terms that were searched. With
further perusal of articles ,113 of most relevant articles were selected
for the literature review. There were no randomized controlled trials,
however, 2 metanalysis, 7 systematic reviews and 33 reviews were
included. The remainder were cohort and case control studies and case
reports.

Discussion and literature review
Risk factors

Velamentous cord insertion. (VCI): is the most common risk factor
associated with VP and its coexistence is known to cause significant
perinatal morbidity and mortality. In VCI, the cord attaches to the
membranes surrounding the placenta rather than inserting into the
substance of placenta leaving umbilical vessels unprotected and
vulnerable to both iatrogenic and spontaneous rupture of membrane
resulting in fetal exsanguination and sudden fetal death. In a
prospective population based cohort study the coexistence of VCI and
VP was noted in 62% of cases.'” A recent systematic review on VCI
noted that the proportion of VP cases with concomitant VCI ranged
from 20/49 (40.8%) to 3/3 (100%), with a median reported percentage
of 76%" and the same study also highlighted the fact that though the
chances of VP coexisting with VCI is significantly high , the chances
of VIC coexisting with VP is found only in minority of cases. In
the literature, the association of VP with VCI ranges from 1.8% to
10.7%.1415

Resolved Placenta praevia or low lying placenta in second
trimester: A study that analysed the outcomes of pregnancies with
low-lying placenta diagnosed at second trimester sonography had
found that 98.4% of cases has resolved with 1.6% of cases persisting
as either low lying (within 2cm from the internal os) or placenta
praevia at term. Among them that persisted, 15% of cases were found
to be VP.!° A retrospective study of the incidence of VP in a series of
12,063 deliveries, found that the second trimester placenta praevia is
a high risk factor for VP with an odds ratio of 22.86.!7 A population-
based study comparing all singleton pregnancies of women with and
without placenta praevia had noted that placenta praevia is associated
with a number of adverse outcomes, one of which is VP (0.5 vs.
0.1%; p <0.001)."® According to a systematic review, 63 women with
placenta praevia needed to be screened in order to detect a single
case of VP.Y A prospective population-based cohort study noted that
sixty percent of cases of VP are associated with low lying placenta in
second trimester.'

In vitro fertilization (IVF) is a risk factor for VP as the assisted
reproductive techniques are associated with increased incidence of
placental and umblical cord abnormalities due to higher incidence of
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multiple pregnancies among [VF pregnancies. Retrospective studies
have shown that the incidence of VP in assisted conception varies from
10% to 41%.%*?' The incidence of VP in IVF pregnancies is quoted as
1 in 293 while the overall incidence of VP is lin 6000 deliveries.”**
The reason for increase in incidence of VP or placental abnormalities
in assisted reproduction are considered to be due to high estradiol in
the endometrium at the time of implantation.’** It was also noted
that conception with fresh embryo transfer are at risk of placental
abnormalities rather than frozen embryo transfer, which again points
towards the high concentration of estradiol in stimulated cycles.?® The
overall incidence of VP is increasing due to many factors but mostly
due to increasing assisted conception owing to major advances in the
assisted reproduction and increasing access and availability to these
reproductive techniques globally.

Placental structural abnormalities: Bilobed and succenturiate
placenta: Morphological abnormalities is regarded as a perquisite
for VP along with velamentous insertion of cord. The frequency of
maternal age more than or equal to 35 years and history of using in
vitro fertilization in patients complicated by succenturiate lobes of
placenta were significantly higher than those in control patients (p <
0.01).?” According to a systematic review it was found that women
with a bilobed or succenturiate placenta had an increased risk of VP
compared to women with a normally developed placenta (common
OR 71; 95% CI 14-349, heterogeneity 12 = 0%). Same study also
pointed out that 37 women with a bilobed or succenturiate placenta
needed to be screened to detect one case of VP."?According to a
retrospective study the association between VP and bilobed or
succenturiate placenta had an odds ratio of 22.1."

Multiple pregnancy: According to a systematic review on prenatal
diagnosis and management of VP in twin pregnancies, the incidence
of VP diagnosed antenatally was 11.0%. VCI was the most common
associated finding.”® A literature review indicates that the estimated
incidence of VCI was 0.4-11% in singleton pregnancies and higher
incidence in twin pregnancies (1.6-40%)."*A retrospective cohort
study found that there was a statistically significant difference in the
prevalence of VP in pregnancies that started as multiple gestations
but continued later as singletons compared to multiple pregnancies
(8.0% vs. 0.2% respectively, p < 0.0001 OR 41.1). Therefore the
authors recommended that it may be prudent to consider all twins at
the beginning of pregnancy to be at risk for VP, irrespective of the
actual number of live fetuses at later stages of gestation.”

Cord insertion in the lower third of uterus in first trimester: is
considered as a high risk factor. A case control study found 2.2%
of cases of low cord insertion in first trimester were diagnosed
with VP when compared to controls (p = 0.001).° The authors have
recommended that screening sonography in the late first or early
second trimesters and follow up in the second trimester of cases with
low cord insertion is a useful way to detect VP. A case control study on
analysis of the ultrasonographic findings predictive of VP noted that a
low cord insertion in the uterus was found in 90%of cases with VP.?

Role of prenatal screening

It has been established that an undiagnosed VP can endanger
the fetus and may result in either intrauterine fetal death, neonatal
death or hypoxic ischemic encephalopathy with its long term and
short term consequences. The literature in the past had presented
this condition as an unpreventable obstetric tragedy due to lack of
awareness regarding the risk factors, rarity of the condition mostly
with a retrospective diagnosis, lack of advanced imaging modalities
and paucity of evidence regarding screening.’!:
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Over the years the imaging technology and training has improved
exponentially with increased awareness of the implications of VP.
Despite the global aim of decreasing the rate of stillbirths, there is
no universal consensus regarding routine screening or a targeted
screening in order to diagnose VP prenatally. This lack of consensus
may be due to impact of screening on the manpower and economic
resources, debatable diagnostic accuracy of ultrasound, knowledge
gap and lack of training among health care providers and paucity of
level 1 evidence regarding the positive impact of prenatal diagnosis
of VP due to rarity of this condition. If VP is not diagnosed prenatally
56% of affected babies will die while survival rate increases
approximately by 100% with prenatal screening.?’ A multicentric
retrospective cohort study of 136 cases have suggested that outcomes
in antenatally diagnosed cases of VP were excellent.?!

A systematic review of accuracy of ultrasound in the diagnosis
of VP found that transvaginal colour Doppler performed during the
second trimester detected all cases of VP (sensitivity, 100%, specificity
99.0-99.8%). They concluded that the accuracy of ultrasound in the
diagnosis of VP is high when performed transvaginally in combination
with colour Doppler."

A retrospective study done in 2019 highlighted the fact that a 2
step routine prenatal screening for VP at 11-13 weeks & 20 — 22
weeks could have prevented stillbirth in 10.6%of stillbirths in that
population.*? A retrospective review of prenatal detection of VP and
its subsequent impact on neonatal outcomes in two 10-year periods
(1988-1997 versus 1998-2007) revealed that VP were diagnosed
prenatally in 10 (52.6%) cases. In cases without prenatal diagnosis,
there was a higher proportion of neonates with 1’ Apgar score less than
or equal to 5 and cord blood pH <7 compared with cases diagnosed
prenatally (66.7% versus 10%, p </= 0.05, and 33.3% versus 0%,
p < 0.05, respectively). The prenatal detection rate of VP increased
from 25 to 60% between the 2 time periods (p > 0.05), whereas
perinatal mortality decreased from 25% to 0% and 1’ Apgar scores
</=5 decreased from 50 to 33.3% which was statistically significant.*®
The author concluded that the prenatal sonographic screening using
targeted scans for VP in women at risk or as part of routine mid-
gestation scanning may significantly impact its obstetric outcome.

A retrospective descriptive study of 35 cases of VP, showed that
routine ultrasound screening for VP will lead to good outcomes and
prevent perinatal mortality.** Another cohort study also suggested
that the prenatal diagnosis of VP during screening ultrasound using
transvaginal scan with colour doppler appears easy to perform and
can improve obstetrical and neonatal outcomes.This study had only 8
cases of VP out of 18000 deliveries but no neonatal adverse outcome
noted in these prenatally diagnosed cases.** A survey of opinion and
practice regarding prenatal diagnosis of VP among obstetricians from
Australia and New Zealand suggest that most of the obstetricians
strongly support targeted screening.’

A study of 68 cases that investigated the diagnosis and
management of VP showed that 87% of cases had a risk factor for
VP and recommended that a targeted screening would improve the
perinatal outcome.*’ However there are documentation of cases of
VP without risk factors have been documented and the incidence
of VP without risk factors ranged from 6%- 14.3% of cases.***’ Pre
existing guidelines of Society of Obstetricians and Gynaecologists
of Canada (SOGC) and Royal Australian and New Zealand College
of Obstetricians and Gynaecologists recommends targeted screening
in high risk cases.*®* A systematic review concluded that though the
data on the diagnosis and management of VP in twin pregnancies are
limited but there is enough evidence to warrant guidelines for targeted
screening.?®
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Taking into consideration the benefit of prenatal screening and
its implication on cost effectiveness, it would be advantageous if a
universal consensus regarding targeted screening is proposed As the
World Health Organization has called for ending preventable still
births, targeted screening for VP can be one of the steps that can
be taken globally to mitigate still births and to improve perinatal
outcome*

Conclusion

From the literature review, it has been established that the perinatal
mortality is high if VP is not diagnosed prenatally. Majority of cases
with VP are associated with one or more high risk factors such as VCI,
bilobed, succenturiate placenta, IVF, multiple pregnancies, low lying
placenta in second trimester and cord insertion in the lower third of
the uterus. The gold standard for diagnosing VP is considered to be
transvaginal sonography with colour Doppler due to its high accuracy.
Prenatal screening of VP allows for safe delivery of the baby electively
prior to labour. A universal targeted screening protocol for VP could
be the way forward in future obstetric practice.
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