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Abstract

We herein describe our experiences in vaginal deliveries for women with prenatally
diagnosed vasa previa (VP).

Case 1: A 29-year-old uniparous woman was referred to us at 34** gestational weeks.
Trans vaginal ultrasonography (TV-USG) showed a membranous fetal vein located
1.1cm apart from the internal cervical os. At 34¢ gestational weeks, spontaneous
rupture of membranes (ROM) occurred, and labor was naturally initiated at 36!
gestational weeks. The progression of labor was favorable and a non-anemic male
baby weighing 2290g was vaginally delivered 9.5hours after the onset of labor.

Case 2: A 32-year-old primiparous woman was referred at 392 gestational weeks.
TV-USG showed a pair of membranous fetal vein and artery located 1.0cm apart from
the internal cervical os. At 40 gestational weeks, spontancous ROM occurred and
labor was naturally initiated 2hours later. After labor augmentation with intravenous
prostaglandin F20, a non-anemic female baby weighing 2715g was vaginally delivered
22hours after the onset of labor.

These experiences and a review of past case reports suggest that an early minimally-
traumatic amniotomy, avoidance of excessive cervical manipulation, and the
shortening of the expulsive stage could contribute to the prevention of VP rupture.
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Do all cases of vasa previa need cesarean delivery? a

vaginal delivery, variable deceleration

Introduction

Vasa previa (VP) is defined as fetal vessels unsupported by either
placenta or umbilical cord coursing within the membranes in close
proximity to the internal cervical os.! The membranous fetal vessels
can either lead from the placenta to a velamentous cord insertion
(type 1) or connect the main bulk of the placenta to a succenturiate
lobe (type 2).2 The localization of the membranous fetal vessels can
be classified as overlying (located directly over the internal os) or
low-lying (located apart from the internal os but in front of the fetal
presenting part).?

It is possible for membranous fetal vessels to tear at membrane
rupture, or during cervical dilation, and cause fetal exsanguinations.*
In the multicenter study consisting of 155 pregnancies complicated
with VP, Oyelese et al.’ demonstrated that perinatal mortality rate in
VP cases diagnosed prenatally was significantly lower than in those
not diagnosed prenatally (2 perinatal deaths/61 cases vs. 53 perinatal
deaths/94 cases). Since elective cesarean sections were performed
in 69% of the cases diagnosed prenatally, and only 4% in those not
diagnosed prenatally, the authors concluded that women with VP
should be electively delivered by cesarean section at 35 gestational
weeks before the onset of labor or the rupture of membranes.’

Although the Oyelese’s results are convincing enough to draw
the above conclusion, inherent selection bias should be taken into
account. VP cases that were not prenatally diagnosed and had an
uneventful vaginal delivery would not come to be noticed and thus
were unintentionally excluded from the study. Hasegawa et al.®
reported that systematic first-trimester ultrasound detected 10 VP

cases out of 3647cases, calculating the incidence of 1/365.° This
figure is far higher than the widely accepted incidence of 1/2500
estimated from several case series,’ suggesting that the majority of VP
cases have been over looked. Therefore, while safe vaginal delivery is
clearly out of the question in the presence of overlying VP, it remains
to be determined whether all cases with low-lying VP require elective
cesarean section.”

Here, we describe our experience in two cases of prenatally
diagnosed low-lying VP where vaginal deliveries were attempted
with extreme caution. We also review past case reports that described
details of the clinical course leading to the VP rupture to find out certain
preventive measures against VP rupture during vaginal delivery.

Case report
Case |

A 29-year-old, para 1, gravidal (1 normal vaginal delivery) woman
was referred to our hospital due to the suspicion of V Pat 34 gestational
weeks. Alow-lying placenta that had been noted at 24 gestational weeks
was spontaneously resolved as pregnancy progressed, visualizing the
umbilical vessel running near the internal os. Color Doppler trans
vaginal ultrasonography (TV-USG) confirmed a membranous fetal
vein located 1.1cm apart from the internal cervical os with a cervical
length of 3.3cm (Figure 1A). Transabdominal ultrasonography (TA-
USG) showed a normally grown fetus in cephalic presentation and
the placenta attached to the posterior uterine wall. The running course
of the fetal vessels inferred from the TA-USG and TV-USG findings
is illustrated in Figure 1B. The patient was admitted to the hospital
under the diagnosis of low-lying VP type 1. After being fully informed
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of the possible risk for fetal exsanguination from VP rupture, the
patient consented to a vaginal delivery with preparation for immediate
cesarean section. At 34" weeks of gestation, spontaneous rupture of
membranes (ROM) occurred. Although the location of VP remained
unchanged in TV-USG, no abnormal uterine bleeding was noted,
and fetal heart rate tracing showed a reassuring pattern. Prophylactic
intravenous administration of ampicillin (2g/day) was instituted and
complete blood cell count and CRP was monitored every day to detect
the possible sign of intrauterine infection. Intravenous administration
of erythromycin (1g/day) was added from 357 gestational weeks
due to mild elevation of CRP (1.2mg/dl), and CRP stayed negative
after 35™ gestational weeks. Fetal well-being was confirmed by daily
fetal heart rate tracing, and the uterine cervical status was checked
every day mainly by TV-USG, rather than by internal examination,
in order to avoid the accidental injury of VP. No cervical shortening

Figure |

Figure | Clinical presentations of case |.

Copyright:
©2017 Tagaetal. 141

was noted, and the distance between the internal os and VP remained
unchanged. At 367" gestational weeks, labor was spontaneously
initiated. In TV-USG performed 2hours after the labor onset, cervical
length had shortened to 1.3cm, and VP had moved upwards outside
the observable area. The progression of labor was favorable and
9.5hours after the labor onset, and a male baby weighing 2290g
was vaginally delivered with Apgar scores of 8 at Iminute and 9 at
Sminutes. Umbilical arterial blood pH was 7.235, and the neonate was
not anemic. The partogram is shown in Figure 1C. Continuous fetal
heart tracing showed that repetitive variable deceleration coincident
with every uterine contraction (Figure 1D) persisted for 0.5hours
throughout the expulsive stage, and the placenta proved to have
velamentous insertion of the umbilical cord without ruptured vessels
(Figure 1E). The postpartum courses of mother and baby were both
uneventful and both were discharged from the hospital on the 5th day.

C %
3 23; [.'_
A
2o gt |
él Se+4
o i
Ba gadt g
:(.2 é} I i
il \
PR *
! i

0 1 2 3 4 5 & 7T B % W

(A) Color Doppler transvaginal ultrasonogram at 34" gestational weeks, showing a membranous fetal vein located |.] cm apart from the internal cervical os
with cervical length of 3.3cm. Open arrowhead indicates the internal cervical os.

(B) llustration showing the running course of fetal vessels that was inferred from the transabdominal and transvaginal ultrasonographic findings. Open arrow
indicates the velamentous insertion site of the umbilical cord. Filled arrow indicates the segment of fetal vein visualized in (A).

(C) Partogram plotting the station and cervical dilation from the labor onset until the delivery.

(D) Cardiotocogram at the time period indicated by filled arrowhead in (C). Fetal heart rate tracing shows repetitive variable deceleration coincident with
every uterine contraction. This fetal heart rate pattern persisted for 0.5hours throughout the expulsive stage.

(E) Macroscopic findings of delivered placenta and fetal membranes in case |, showing velamentous insertion of the umbilical cord (thin arrow). Note a mem-

branous fetal vein (thick arrow) running adjacent to the site of membrane rupture (dotted line).
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Case 2

A 32-year-old, para 1, gravida 0 (1 spontaneous abortion) woman
was referred to our hospital due to the suspicion of VP at 39+ gestational
weeks. Color Doppler TV-USG confirmed a pair of membranous fetal
vein and artery located 1.0cm apart from the internal cervical os with
a cervical length of 2.0cm (Figure 2A). TA-USG showed a normally
grown fetus in cephalic presentation and the placenta attached to
anterior uterine wall. The running course of the fetal vessels inferred
from the TA-USG and TV-USG findings is illustrated in Figure 2B.
The patient was admitted to the hospital under the diagnosis of low-
lying VP type 1. After being fully informed of the possible risk for
fetal exsanguinations from VP rupture, the patient consented to a
vaginal delivery with preparation for immediate cesarean section.
Since oral dinoprostone (prostaglandin E2a) for two consecutive
days (6tablets/day) and intravenous dinoprost (prostaglandin F2a) for
one day (up to 25g/minute) failed to induce effective labor pains, we
decided to wait for spontaneous onset of labor. At 40™ gestational

Figure 2

Figure 2 Clinical presentations of case 2.
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weeks, spontaneous ROM occurred, and labor was naturally initiated
2hours later. In TV-USG performed 14hours after the labor onset,
cervical length had shortened to 1.0cm and VP had moved upwards
outside the observable area. At 407 gestational weeks, intravenous
dinoprost (prostaglandin F2) was instituted 1Shours after the labor
onset to augment uterine contractions. Afterwards, the progression of
labor was favorable, and 22 hours after the labor onset, a female baby
weighing 2715g was vaginally delivered with Apgar scores of 8 at
Iminute and 8 at Sminutes. Umbilical arterial blood pH was 7.154
and the neonate was not anemic. The partogram is shown in Figure
2C. Continuous fetal heart tracing showed that repetitive variable
deceleration coincident with every uterine contraction (Figure 2D)
persisted for 3hours throughout the expulsive stage. The placenta
proved to have velamentous insertion of the umbilical cord without
ruptured vessels (Figure 2E). The postpartum courses of mother and
baby were both uneventful and both were discharged from the hospital
on the 5th day.
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(A) Color Doppler transvaginal ultrasonogram at 39+2 gestational weeks, showing a pair of membranous fetal vein and artery located 1.0 cm apart from the
internal cervical os with the cervical length of 2.0cm. Open arrowhead indicates the internal cervical os.

(B) lllustration showing the running course of fetal vessels that was inferred from the transabdominal and trans vaginal ultra sonographic findings. Open arrow
indicates the velamentous insertion site of the umbilical cord. Filled arrow indicates the segment of fetal vessels visualized in (A).

(C) Partogram plotting the station and cervical dilation from the labor onset until the delivery.

(D) Cardiotocogram at the time period indicated by filled arrowhead in (C). Fetal heart rate tracing shows repetitive variable deceleration coincident with
every uterine contraction. This fetal heart rate pattern persisted for 3hours throughout the expulsive stage.

(E) Macroscopic findings of delivered placenta and fetal membranes in case 2, showing velamentous insertion of the umbilical cord (thin arrow). Note a pair of
membranous fetal vein and artery (thick arrow) running adjacent to the site of membrane rupture (dotted line).
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Table I Clinical courses of 17 cases suffering from rupture of vasa previa
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Situation at rupture of vasa previa Delivery
. mode . .
Gestational Live birth /
Case no. Year e Ref.
weeks . stillbirth
. Cervical
Labor pain e Rupture of membranes
dilation
| 1984 39 (+) 4cm spontaneous eCS live birth °
2 1987 40 +) 2cm spontaneous eCS live birth 10
3 1987 40 +) 6-7cm spontaneous VD stillbirth 0
4 1990 40 +) 5cm artificial eCS live birth 12
5 1995 36 +) 8cm artificial VD live birth 13
6 1995 39 +) 3-4cm artificial eCS live birth 13
7 1987 39 (-) 2cm spontaneous eCS stillbirth "
8 2003 38 -) closed spontaneous eCS stillbirth *
9 2010 36 (-) 3cm artificial VD live birth s
10 1982 35 +) 6cm -) VD stillbirth 6
I 1985 38 +) 3cm artificial (1.5h before) ~ eCS live birth 7
12 1988 39 +) 3cm -) eCS live birth '8
13 1988 38 *) lem spontaneous (0.5h g live birth 9
before)
14 1990 39 ) lem -) eCS live birth 2
10cm spontaneous (5h
15 1990 34 +) (expulsive p VD live birth 2
before)
stage)
10cm spontaneous (! h
16 2012 37 +) (expulsive P ’ VD live birth z
before)
stage)
17 1991 33 ) closed spontaneous (3h eCs live birth »
(cerclage) before)

eCS, emergency cesarean section;VD, vaginal delivery, Rupture of vasa previa occurred at rupture of membranes in cases -9, during cervical dilation in cases
10-14, during the expulsive stage of labor in case 15 and 16, and after cervical cerclage in case |7

Discussion

Owing to the recent advance and prevalence of color Doppler
ultrasonography, the number of VP cases diagnosed prenatally has
increased. Nevertheless, due to Oyelese’s recommendation that
women with VP should be electively delivered by cesarean section at
35 gestational weeks,’® a trial of vaginal delivery after the diagnosis of
VP has never before appeared in English literatures. Accordingly, this
is the first report of two such cases.

A precise definition for low-lying VPvis-a-vis their distance
between the membranous fetal vessels and the internal cervical os
has yet to be determined. In placenta previa, it was demonstrated
that the risk of peripartum bleeding becomes higher when the
placental edge is located within 2cm of the internal os.® Extrapolating
from this, Rebarber et al.! proposed the same cut-off value of
2cm in the definition of low-lying VP, although there has been no
convincing evidence that perinatal mortality becomes higher when
the membranous fetal vessels are located within 2cm of the internal
os.! Moreover, analogous with cases of placenta previa, the upward
migration and resolution of a prenatally diagnosed VP throughout the
gestation has been documented.! Thus, the definitive diagnosis of VP
should be made in the third trimester. In our two cases, the distances

between the membranous fetal vessel and the internal os was 1.1cm at
34" gestational weeks in case 1 and 1.0cm at 392 gestational weeks
in case 2, leading to the diagnoses of low-lying VP.

To find out certain preventive measures against VP ruptured
using vaginal delivery, we reviewed only case reports that described
details of the clinical course leading to the VP rupture. Since 1980,
170f such cases could be identified (Table 1). In all of these cases,
VP was not diagnosed prenatally and, therefore, a determination
of overlying or low-lying type was not made. VP was ruptured at
spontaneous or artificial ROM in 9 case,” " during cervical dilation
in 5Scases,'®? and during the expulsive stage of labor in 2cases.?'?
In the one remaining case, VP was ruptured after cervical cerclage
was performed due to preterm ROM,? suggesting that excessive
cervical manipulation could induce the rupture of VP. Among the
17cases, labor pains accompanied the rupture of VP in 12cases. In
these 12cases, high intra-amniotic pressure at the time of ROM,
cervical dilation, or bearing down could be one of the reasons behind
the VP rupture. In this respect, early minimally-traumatic amniotomy
(e.g. using fine needle) as soon as the membrane becomes accessible
by vaginal inspection could relieve the increase of intra-aminiotic
pressure during uterine contractions and, thus, could also reduce the
risk of VP rupture. As might be expected, such amniotomy should be
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performed with extreme caution after confirming the location of VP
by color Doppler TV-USG. Fortunately, spontaneous ROM without
VP rupture preceded the onset of labor in both of our cases.

It is widely recognized that the upper uterine cervix is transformed
and incorporated into the lower uterine segment as labor progresses.
Accordingly, low-lying VP is expected to migrate upwards during
labor. In both of our cases, although the location of VP remained
unchanged after the spontaneous ROM, VP migrated upwards after
the onset of labor. This upward migration could contribute to the
accomplishment of the vaginal delivery without VP rupture.

Typically, a sinusoidal fetal heart rate pattern follows fetal
exsanguination from the ruptured VP.'®!*223 [n both of our cases, a
sinusoidal heart rate pattern was not observed. Instead, a repetitive
variable deceleration, which was considered to result from the
compression of VP by the fetal presenting part, persisted throughout
the expulsive stage. Such compression could herald the rupture of VP.
In fact, VP rupture that developed during the expulsive stage has been
reported.?"?? Thus, we would recommend that the expulsive stage
should be shortened using vacuum extraction or forceps.

Conclusion

We experienced vaginal deliveries in two cases of low-lying VP
that had been prenatally diagnosed. These experiences and review
of past case reports suggest that an early minimally-traumatic
amniotomy, avoidance of excessive cervical manipulation, and the
shortening of the expulsive stage could contribute to the prevention
of VP rupture. Although we might have been only lucky due to the
fact that spontaneous ROM without VP rupture preceded the onset of
labor, we believe that vaginal delivery can be safely accomplished in
certain cases of low-lying VP. More experience is necessary to identify
the characteristics of VP that allows the trial of vaginal delivery.
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