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ABSTRACT: This randomized controlled trial (RCT) was undertaken to evaluate the effect of
vibroacoustic stimulation (VAS) on the fetal heart rate tracng mode of delivery and perinatal
outcomes, when cardiotocographs (CTG) showed non-reassuring features during labour. In this
RCT, 60 women beyond 30 weeks’ gestation in labour having non reassuring CTG for 20 min were
recruited in either study group (VAS group) or control group (non-VAS group). Women in the study
group received VAS for 3 sec up to 3 occasions at an interval of 1 to 3 min while the control
group received no VAS. There were significant improvement of baseline variability and
acceleration in both VAS and control group during second 20 min (P<0.001). Although these
improvements were more evident in VAS group, the difference between the two groups were not
statistically significant (P>0.05). However, in VAS group, there was 3 min less testing time
required to achieve reassuring CTG features (2.6 versus 5.6 min), and a tendency to have less
cesarean delivery (60% versus 55.2%; p>0.05). Perinatal outcomes were similar in both groups.
There is a trend toward less number of caesarean section in VAS group, probably because of
early and more acquisition of reassuring CTG features. Therefore, this study suggests that VAS is
potentially beneficial in women with suspicious CTG. Considering the procedure simple, safe and
less expensive, it would be prudent to use VAS during CTG monitoring, especially in low resource
countries, where facilities for fetal blood sampling is not widely available.
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INTRODUCTION: Since its introduction, Cardiotocography [CTG] is widely used for fetal
monitoring before its efficacy has been evaluated by Randomised Controlled Trial [RCT].
Cochrane reviewl, mostly from developed countries suggests that intrapartum CTG is associated
with high rate of caesarean section without significant reduction of perinatal mortality [PNM] .This
is implicated due to a high false positive rate of CTG (abnormal CTG findings, when baby is
healthy), which often fails to differentiate the cause of non-reassuring CTG - a healthy fetus in
quiet sleep from a sick fetus with substantial compromise. Around 15% CTG are non-reassuring
during labour.

Both invasive (e.g. Fetal Blood Sampling [FBS] for pH estimation and lactate
estimation) and non-invasive (e.g. Vibro-acoustic stimulation [VAS], fetal ECG, pulse oximetry) are
used as an adjunct to confirm fetal status - healthy or in jeopardy. As FBS is an invasive and
technically challenging procedure and it has many contraindications, recent attempts have been
made to use VAST as an adjunct to assess fetal status in labour. This simple, non-invasive and
inexpensive procedure, which produces sound wave to awaken a healthy fetus in sleep cycle and as
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a consequence produces visible CTG changes in the form of acceleration and increased variability
in healthy fetus. Unfortunately there is little evidence from RCT regarding efficacy of this test?,
especially in lower resource settings where sophisticated costly techniques are not widely available.

Therefore we planned to assess efficacy of VAST in women who showed non-reassuring
CTG during labour in setups, where CTG are often used intermittently but not as a continuous fetal
monitoring, because of resource constraints.

MATERIALS AND METHODS: This randomized controlled trial (from Aug 2007 to Aug 2008) was
conducted in the department of Obstetrics and Gynecology in collaboration with the department
of Neonatology, Institute of Postgraduate Medical Education and Research and S.S.K.M. Hospital,
Kolkata. Pregnant women beyond 30 weeks’ gestation admitted in labour ward were monitored
initially with CTG (Series 50 IP-2, Philips; Boeblingen, Germany) according to clinical indication.
Before CTG, she was properly counseled about the trial. If CTG showed non-reassuring features for
>20 minutes, an informed consent was taken.

In this study, the CTG trace is defined as non-reassuring if it fulfills one of the following
criteria in 20 minutes record: 1) No acceleration, 2) Variability <5 beats per minute (bpm), and 3)
Baseline 100-109. (RCOG criteria 20013, FIGO 19874). Women with following conditions were
excluded: Multifetal pregnancies; presence of any fetal malformation; women who require
immediate delivery such as abruptio placentae, suspected scar dehiscence or cord prolapse; in
cases where there is evidence of normal or pathological CTG; and exposure to narcotic drugs within
4 hours.

A total of 60 women have been randomized into either study group (VAS group) or
control group (non-VAS group) according to random number table. Women in the study group,
after a quiet period of 20 minutes of CTG showing non-reassuring features (RCOG 2001),
received fetal VAS for 3 seconds up to 3 occasions at an interval of 1 to 3 minutes with a
commercially available battery operated VAS device [Fetal Acoustic Stimulator, EMCO, Bangalore,
India] with 75 db sound intensity at 1.0 meter and frequency of 75 Hz. The control group having
similar CTG findings received no VAS. Both the groups were further monitored for at least 20
minutes with CTG tracing, provided there was no clinical indication for immediate intervention.

Primary outcome measures included: changes in baseline, variability>5, number of
acceleration or deceleration and method of delivery (rate of normal delivery, operative vaginal
delivery and caesarean sections) among two groups. Caesarean sections and operative vaginal
delivery due to fetal distress were analyzed. Perinatal outcome which included Apgar score <3
and <7 at both 1 minute and 5 minute, requirement for neonatal resuscitation, need for transfer
to NICU, evidence of HIE, multi-organ dysfunction and perinatal mortality were compared
between two groups. Need for consumable CTG papers between two groups and its average cost
were also studied between two groups.

Nominal data have been expressed, as percentage and comparison between two groups
were done by Chi-squire test with Yates' correction and Fisher’s exact test and P < 0.05 was
considered significant. Continuous variables were expressed as mean +/- standard deviation (SD)
and comparisons made by Student t-test.

OBSERVATIONS: This was a RCT which included 60 pregnant women beyond 30 weeks’
gestation admitted in the labour ward. After randomization, one woman has left against medical
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advice before delivery. As the outcome measures of this pregnancy have remained unknown,
the final outcome analysis of the study group contains data for 29 women. Figure 1 shows the
CONSORT (consolidated standards of reporting trials) flow diagram of participants through the
present randomized controlled trial.

The control and study groups were comparable in the age, parity, education,
socioeconomic status, nutrition and antenatal complications.

Majority of the women in both control and study group were included at term i.e.
beyond 37 weeks of gestation. Majority (52.5%) of these women had cardiotocography because
of reduced fetal movement. Other indications include presence of meconium stained liquor,
oligohydramnios, postdated pregnancy and other clinical apprehension regarding fetal status.
However, indications of CTG were not significantly different between the control and study group.
Of this 59 women included in the study 44(74.58%) women had both reduced variability (<5
bpm) and absent acceleration as criteria for inclusion. Only 9 (15.25%) women had absence of
acceleration as an entry criterion. At the entry point the cardiotocographic features between the
two groups were similar (p>0.05). However, in the study group there were significant
improvements of variability compared to controls.

Although caesarean section rate was higher in the control group (60.00% versus 55.17%;
p>0.05), the overall mode of delivery was not significantly different between the study and control
group. Furthermore the duration of hospital stay was similar between control and study groups
(9.6 £ 8.7 versus 9.4 + 7.4 days; p>0.05).

Most infants had good Apgar score at 1 min (27), and didn’t require any special
resuscitative measures. However, one-fourth of the neonates from both groups required
admission at NICU. Average stay of the neonates at NICU was around 7 days more in the control
group compared to the study group (11.5 Vs 4.7 days). There are three perinatal deaths - one
stillbirth and two early neonatal deaths.

DISCUSSION: Fetal ability to respond to sound or vibroacoustic stimulation has been
recognizeds. Ultrasound studies have suggested that the fetal response to sound stimulation is

h week of

analogous to the newborn startle reflex and that is a consistent phenomenon from the 28"
pregnancyé. It is possible that unlike healthy fetuses, compromised fetuses might not react to
sound stimulation with startle movements. The usefulness of fetal acoustic stimulation in the
intrapartum period was considered to be clinical application of a screening technique?.

Due to its high sensitivity, this test may serve as a rapid screening test in early labour for
detecting high-risk cases for intrapartum fetal distress. The positive predictive value is low,
therefore, in the absence of response further assessment is necessary such as fetal scalp blood
pH with more demands on time and, personnel and greater cost in performing the test.

Some researchers have raised safety concerns of the stress induced by VAS, such as fetal
heart rate deceleration® or potential cochlear damage from increased intrauterine sound levels®.
Other studies!® have shown no evidence of auditory nerve or brain stem damage. They have
shown that for equal sound pressure, sound intensity and sound vibration are about 4000 times
less in amniotic fluid, compared to that produced in air. Therefore it appears that the potential
clinical benefit of VAS outweighs any theoretical risk currently associated with the technique.

We have performed a Randomized controlled trial (RCT) in a group of 60 pregnant women
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to evaluate efficacy of VAS in non-reassuring fetal heart rate trace in labour. In both control and
study group majority of the women were recruited in latent phase of labour and around one-
third of women was in active phase of labour. The effects of VAS on the change of fetal heart rate
trace, mode of delivery and perinatal outcome have been evaluated. The probable costs saving due
to shortened testing time of CTG have also been assessed.

Effect of VAS on CTG features: VAS played a crucial role in improvement of variability (80% in
the study group; 66.67% in the control group), a hallmark of fetal well-being. This is concordant
with the earlier studies!l. However frequencies of acceleration (67.86% in study group versus
62.96% in the control group) are almost similar in two groups. In addition achievement of normal
features of CTG tracings has been achieved 3 minutes earlier than the control group [5.6 minutes
(SD 4.85) in the control group versus 2.6 minutes (SD 2.47) in the study group]. Similar
observations that vibroacoustic stimulation decreases testing time during cardiotocography were
found in some earlier studies!2. Furthermore these 3 minutes of saving is likely to save minimum 1
unit of CTG paper (10 min of CTG trace at a paper speed of 1cm/ min, and perforations located at
10 min interval), and that will save approximately Indian rupee 40 to 60 (US$ 1 approximately) per
participant in this study.

Effect of VAS on mode of delivery and maternal outcome: Majority of the women (60% in the
control group and 55% in the study group) were delivered by LSCS. Although, there is no
significant difference between study and control group in respect to mode of delivery (P=0.73),
this could be due to small sample size. However, in the present study, there is 5% reduction of
LSCS in VAS group - which has an important clinical relevance, although it has not reached
statistical significance.

Effect of VAS on perinatal outcome: Majority of the women in both control and study group were
included at term i.e. beyond 37 weeks of gestation. The mean birth-weight of the control group
was around 150 gless compared to study group (2440g Vs 2597g; P=0.71) because relatively
more women were preterm (34 weeks to < 37 weeks of gestation) inthe control group compared
to study group (20.51% vs 6.90%). There is no significantdifference in the Apgar score between
the two groups. Approximately, one-fourth of the neonates from both groups required admission
at NICU. Average stay of the neonates at NICU was more in the control group compared to the
study group, which could be attributed to more preterm babies in the control group. The perinatal
mortality between the control and study group was not significant (P>0.05).

CTG was introduced with the objective of reducing perinatal mortality and morbidity due
to perinatal asphyxia. In unselected population its value in reducing perinatal mortality is still
not realized because the studies were carried out in the western countries where perinatal
mortality is very low (8 per 1000 live birth), and a large sample size (>50°000) will be required
to address the issue. Here, VAS as an adjunct to CTG will require a bigger sample size to address
the issue related to perinatal mortality and morbidity. As there is limited information available
on the perinatal outcomes relating VAS?, it is extremely difficult to calculate exact sample size in
the context of developing countries. Our present study having a small sample size can’t address
this issue adequately. However, it was evident that average NICU stay of the babies in the Study
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group was reduced by 60% (4.7 Vs 11.5 days).This difference could be attributed to more number
of preterm babies in the control groups. Therefore, it would be premature to attribute reduction
of NICU stay of the newborn to the use of VAS in the study group. Previous studies? highlighted
a number of areas where the randomized controlled trials didn’t evaluate important issues such
as perinatal outcome following VAS. In our RCT, we found insignificant differences between
control and study groups in respect to perinatal outcome. Our observation is concordant with
earlier studies?2.
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Figure 1: CONSORT flow diagram of participants through randomized controlled trial

*1 woman excluded as she left against medical advice

Control group (No VAS) N=30 Study group (VAS) N=29

Age (Mean, SD) 25.3,5.01 25.79,4.46
Parity

Nulliparous 21(70) 24(83)

Primiparous 6(20) 5(17)

Multiparous 3(10) 0(0)
Education

Nil 5(17) 5(17)

Class V or less 3(10) 1(4)

High school or more 22(73) 23(79)
Socioeconomic

Poor 15(50) 9(31)

Low middle 14(47) 16(55)

Upper middle 1(3) 4(14)
Antenatal Complications

PIH 2(7) 4(14)

GDM 3(10) 1(3)

Hypothyroid 0(0) 1(3)

Heart disease 1(3) 1(3)

Others 1(3) 0(0)
Nutrition

Mean weight (Kg, SD) 61.63,8.3 63.93,7.1

Mean Hb (G/d], SD) 10.55,1.0 10.83,1.2

Table 1: Characteristics of the women in the control and the study group

Percentages in the parentheses
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There were no significant differences between two groups (P>0.05)
Control group (No VAS) N=30 Study group (VAS) N=29

Gestational age

Mean (wks), SD 37.7; 2.78 37.98; 2.57
30 to 34 wks 4(13) 3(10)
>34 to <=37 wks 8(26) 2(7)
>37 wks 18(61) 24(83)
Birth-weight (g)
Mean, SD 2440; 742 2597; 604
Birth weight (g)
<1500 4(13) 2(7)
1500 to <2500 9(30) 8(28)
2500 17(57) 19(65)
APGAR score
<7 at 1min 3(10) 3(10)
=7 at 1 min 27(90) 26(90)
<7 at 5 min 3(10) 2(7)
>7 at 5 min 27(90) 27(93)
NICU admission 8 (26.67) 7 (25)
Average NICU stay in days
(Mean, SD) 11.5,14.95 4.7,5.79
Reasons for admission
HIE 3(10) 3(10)
MAS 1(3) 1(3)
Hyperbilirubinemia 3(10) 2(7)
Others 1(3) 1(3)
Perinatal death 2(7) 1(3)

Table 2: Perinatal outcome of the women in the control and the study group.

Percentages in the parentheses

* HIE= Hypoxic ischemic encephalopathy

*MAS= Meconium aspiration syndrome. These babies also developed stage 1
HIE
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