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Abstract

Perinatal mortality is a good indicator to assess the quality of intrapartum health care system.
Ultimate goal of antepartum and intrapartum health care services is achieving a satisfactory
perinatal outcome. An analytical cross-sectional study was conducted among 423 pregnant women
who were admitted for delivery at the labour room, Teaching Hospital Jaffna. Term singleton
pregnancies with cephalic presentation were included. Mothers with medical disorders,
complicated pregnancies, previous history of antepartum hemorrhages and past sections were
excluded. Interviewer administered structured data collection sheet was applied for data collection.
Mean age of the study participants was 27.97 years (SD=5.72 years). Foetal heart rate
abnormalities were not detected among 63.3% of the study participants (N=269). Pinard foetal
stethoscope was used first to detect abnormalities of 17.9% (N=28) of the participants with foetal
abnormalities. Handled Doppler machine was used to detect first foetal abnormalities in 28.2% of
the study participants (N=44). In 84 participants (53.8%) foetal abnormalities were detected at the
first time by both methods. Significantly higher percentage of participants were detected by the
handled Doppler machine than the pinard foetal stethoscope (z=2.159:p<0.05). In 53.3% of the
(N=84) mothers with complicated deliveries, foetal heart rate abnormalities were detected at the
first time by both methods. Identification of foetal heart rate abnormalities by both methods
significantly indicated the risk of proceeding to a complicated delivery (OR=2.508: 95% CI1=1.230
- 5.115). Using the handled Doppler method for foetal heart rate monitoring is more effective than
using the traditional pinard stethoscope. Predictions gathered by using both pinard foetal
stethoscope and the Doppler method were more accurate. Interruption of the physiological child
birth process can be detected beforehand with a higher probability by intrapartum foetal
monitoring.
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Introduction

Globally more than 130 million live births
occur during a single year». But
unfortunately 8 million of them do not live to
celebrate their first birthday">). In Sri Lanka
360,000-400,000 live births occur during one
year and 11/1000 of these live births end up
as perinatal deaths*>. Perinatal death is
basically defined as delivering a dead foetus
by a pregnant mother with a gestational age
more than 28 weeks or death of a neonate
during the first seven days of life that is in the
early neonatal period""®. Perinatal mortality
is a good indicator to assess the quality of
intrapartum health care system of a particular
country or an institution which provides
health care facilities”. Ultimate goal of
antepartum and intrapartum health care
services is achieving a satisfactory perinatal
outcome®. Delivery of a live non
asphyxiated baby and discharging both
mother and the new born without any
complication are expected in achieving a
good perinatal outcome®. Preparation of
pregnant women for an uncomplicated
satisfactory perinatal outcome is done during
the antenatal care!!®!V), Facilitating the child
birth after onset of labour in order to proceed
without any complication or to minimize
complications is done during the Intrapartum
care!?. One of the main challenges of
intrapartum care includes proper monitoring
of foetal wellbeing!!. This task is more
complicated with the uncomfortable situation
of the mother during child birth(21415),

If this difficult situation is not properly
managed delivering of the baby with
complications such as birth asphyxia,
obstructed labour, meconium aspiration or
death of the infant within the uterus or inside
the birth canal could occur!®!?, Intrapartum
hypoxia is identified as the third most
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common cause of neonatal deaths around the
world'™®. Estimated number of neonatal
deaths which occur due to intrapartum
hypoxia around the world is 660,0001-'?, In
addition to that 414,000 neonates are left out
with residual disability state annually .
More than one million intrauterine deaths are
estimated in developing countries®*2D. The
stillbirth prevalence is high in areas of very
low quality obstetric and neonatal care®?. It
is essential to monitor physiological
parameters of foetus during the intrapartum
period to achieve a reduction of perinatal
mortality®®. Foetal heart rate monitoring is a
well-accepted procedure to ensure foetal
wellbeing during the intrapartum period®?.
In routine clinical practice foetal heart rate
monitoring is done by midwives in the labour
room with the help of Pinard foetal
stethoscope®. Foetal heart rate monitoring
should be combined with quick and rational
management with measures of neonatal
resuscitation and necessary assistance for
delivery®®).

Methodology

Analytical  cross-sectional ~ study  was
conducted in labour room of obstetric unit at
Teaching Hospital Jaffna. All the admissions
to the obstetric unit in the study setting were
used as the sampling frame. 423 participants
were recruited. Singleton pregnancies with
cephalic presentation, POA between 37 to 41
weeks. Normal FHR and CTG at the time of
admission were included within active phase
of first stage of Labour. Multiple Gestations,
Abnormal presentation of foetus,
Oligohydroamniosis. Abnormal antenatal
CTG, Pre eclampsia, Ante partum and Intra
partum Haemorrhages, Past section and pre-
term labours were excluded from the study.
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Data collection was started at the antenatal
ward and subsequently in the labour room.
Two midwives were allocated for a single
patient. One monitored the fetal heart rate
using a Pinard while the other midwife
monitored the fetal heart rate by using the
Doppler machine. Foetal heart rate was
measured at every ten minutes during the
Passive descent phase of second stage of
labour. During the active expulsive phase of
the second stage of labour, foetal heart rate
was measured at every five minutes. All the
measurements were taken just after the
uterine contractions. Doppler measurement
was taken prior to the manual Pinard
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stethoscope. These two methods of foetal
heart rate monitoring were applied for the
same patient by two allocated midwives.
Measurements of those two midwives were
mutually exclusive from each other. When
anyone detected an abnormality it was
confirmed by using Cardiotocography
(CTG). CTG was interpreted as normal,
suspicious or abnormal. According to the unit
labour room protocols, further management
was done. Normal wvaginal delivery,
instrumental delivery or Emergency Lower
Segment Cesarean Section (LSCS) were the
procedures done. The details were entered in
to a printed pre tested data collection sheet.

Table 1; Distribution of age and parity of the participants

Number(N) Percentage (%)
Age
<20 46 10.8
21-25 113 26.6 X2=68.4
26-30 118 27.8 P<0.001
31-35 107 25.2
>36 41 9.6
Parity
1 238 56.0
2 146 34.4 X2=320.61
3 35 8.2 P<0.001
>4 6 1.4
Total 425 100

More than 40 years old mothers and
teenagers were among the study participants.
Minimum reported age was 17 years and the
maximum reported age was 43 years (Mean
=27.97: SD=5.72). Study participants were
described in five age categories and
distribution of study participants among these
age categories was significant (X2
=68.4%:p<0.001). Majority of the study
participants represented the 21 to 30 years
age group (N=231:54.35%). Majority of

them were primi gravidae mothers
(N=238:56.0%). Distribution of the study
participants according to the parity was
significant (X?=320.6:p<001). (Table 1)
Abnormalities were not detected among
63.3% of the study participants (N=269).
Pinard foetal stethoscope was used first to
detect abnormalities of 17.9% (N=28) of the
participants  with  foetal heart rate
abnormalities.
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Table 2; Distribution of event detection rate

Detected event Number (N) Percentage (%0)
Uneventful 269 63.3
Method of detection
First detected Only Pinard 28 17.9 Z=2.159
Only Doppler 44 28.2 P<0.05
Both methods 78 53.8

The Doppler study done at the same moment higher percentage of participants were

appeared normal. Handled Doppler machine
was used to detect first foetal heart rate
abnormalities in 28.2% of the study
participants (N=44). In 84 participants
(53.8%) foetal heart rate abnormalities were
detected at the first time by both methods.
When considered individually, significantly

detected by the handled Doppler machine
than the pinard foetal stethoscope
(z=2.159:p<0.05).(Table 2) Majority of the
participants had experienced delivery of live
non-asphyxiated baby at the end of the labour
(N=313:73.6%).

Table 3: Distribution of Ultimate result of the labour

Outcome Number(N) Percentage (%)
LNA Baby delivered 313 73.6
EM /LSCS 22 5.1
Meconium Stained Liquor 63 14.8
Birth Asphyxia 8 1.8
SCBU admissions 12 2.8
Other 07 1.6
Total 425 100

22 participants had undergone Emergency
Cesarean section due to labour complications
(5.1%). AIll of these complications were
detected by the pinard or Doppler methods

significantly different between primi mothers
and  multiparous  mothers  (p<0.05).
Participants whose labour was augmented
had experienced prolong labour than who

during labour by health care workers. None went for delivery without induction
of the participants experienced intrauterine (p<0.05).(Table 4)
deaths.(Table 3) Mean duration of labour was
Table 4; Distribution of duration of labour
Mean P value
Parity Primi gravidae 8.66 <0.001
Multigravida 4.21
Labor Augmentation Labour induction 6.73 <0.001
Without induction 5.79
Maternal Age Age > 30 years 6.61 0.095
Age< 30 years 5.87
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Table 5; Association of foetal heart rate monitoring methods and complicated labour
outcome

Abnormality detection LNA Baby Delivery with Total
Complication

Not detected by any methods 269 - 269
Detected by any/both methods 45 111 156
Pinard Only 28 - 28
Doppler only - 44 44

Both 17 67 84

In 14.33% (N=45) of the mothers who had a first time by the pinard stethoscope, all those
healthy live birth without any obstacle, participants delivered live non asphyxiated
doppler or pinard stethoscope detected foetal babies without any complication. However
heart rate abnormalities. 111 participants in foetal heart rate abnormalities were detected
the study sample delivered their newborns in all the mothers who experienced
with complications. All those participants complicated deliveries by the handled
were detected with foetal heart rate Doppler method. In 17 mothers foetal heart
abnormalities either with both methods or rate abnormalities were detected for the first
with a single method during the period of time by both methods, but they delivered live
labour. Not detecting a foetal heart rate non asphyxiated babies without any
abnormality during labour was identified as a complication. 67 mothers who had
positive factor for proceeding with a live non complicated deliveries were detected with
asphyxiated baby delivery. Although a foetal foetal heart rate abnormalities by both
heart rate abnormality was detected for the methods. (Table 5)

Table 6; Distribution of combined application of foetal heart rate monitoring tools and
labour outcome

oASt\:: %ﬁ; LNA Baby Total
Test Results
Both test positive 67 17 84
Both test negative 44 28 72
Total 111 45 156
Odds Ratio = 2.508: 95% Confidence Interval =1.230 - 5.115
In 53.3% of the (N=84) mothers with abnormalities by both methods significantly
complicated deliveries, foetal heart rate indicates the risk of proceeding to a
abnormalities were detected at the first time complicated delivery (OR=2.508: 95% ClI
by both methods. According to these results, =1.230 - 5.115).(Table 6)

identification of foetal heart rate
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Discussion

Valaries Smith et al, after a systematic review
in 2012, has concluded that electronic fetal
monitoring in the labour room should be
studied in detail. Findings of the present
study accompany with those
recommendations. It showed clearly a
successfulness by using the handed Doppler
machine for electronic fetal monitoring
during the study. There were no
uncomplicated deliveries, from whom were
being detected as abnormalities by electronic
foetal monitoring. Sinclair et al in his study
conducted in 2001, has concluded that for a

safe birth CTG monitoring is not mandatory.
But according to our study findings the
requirement of CTG cannot be excluded.
Munro et al in 2002, according to his study
has concluded that maternal anxiety is
generated by using EFM and that gives rise
to use of pain relief methods. This aspect was
not considered during the present study. If
pharmacological pain relief methods are
being used, complicated child deliveries can
be expected. This will generate an extra
service burden.

According to Maude et al in 2014,
intermittent auscultations can improve the
labour outcome by 12%, when compared to
foetal condition monitoring by using a CTG
alone. Present study also accompanies the
advantages of this intermittent monitoring
methods. In the study sample all the
complicated deliveries were predicted either
by the handed Doppler or the Pinard
stethoscope.

According to the randomized controlled trial
that has done by Vintzileos et al, it is clear
that reducing the perinatal mortality is
positively associated with the electronic
foetal monitoring. Even though there were no
comparative findings to this present study,
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majority of those who had undergone
electronic foetal monitoring had surgical
interventions. On the other hand, Vintzileous
also mentioned that mothers who had
undergone electronic foetal monitoring had
more Emergency LSCS. In the present study
every mother who had an emergency LSCS
had been detected as having a FHR
abnormality during the 1% stage of labour by
using a handed Doppler initially.

The advantages of handed Doppler is shown
by a comparison study with a study sample of
1255 full termed singleton pregnancies which
was studied by Mohammad Nyomi.
According to them there was a well
identifiable  association  between the
electronic foetal monitoring and perinatal
morbidity and mortality outcomes. They
have recommended to promote ultrasound
foetal heart rate monitoring in the developing
countries. Yet recommending ultrasound
monitoring techniques and procedures in a
country such as Sri Lanka could be
practically difficult. Therefore, it is clear that
combined use of the Pinard stethoscope and
the electronic foetal monitoring technique is
much appropriate according to the present
study findings.

The main objective of labour is to have a live
and healthy off spring. Whether labour is a
completely natural process there can be
various pathophysiological complications
during the process. Yet due to the advanced
technology and implementation of various
strategies of modern medicine we have been
able to minimize those complications.

Fetal distress is a dangerous notifiable
complication which can occur during labour
process. Fetal distress is considered as the
lowering of foetal heart rate than the normal
level or increasing than the normal when
foetus is ready to be delivered. There are two
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main ways to detect foetal distress which are
being used in labour rooms. Those methods
are first, CTG and secondly, listening to the
fetal heart rate. Yet the CTG is practically
difficult to use continuously or use in small
time intervals frequently. So more readily
and widely used method is monitoring fetal
heart rate. The more traditional way is
listening to the FHR wusing a Pinard
stethoscope. But now there is a handed
Doppler machine which is commonly used.
According to this study findings all the
participants who were detected as having a
fetal heart rate abnormality, only by using a
Pinard stethoscope, had an uncomplicated
delivery. So, a hypothesis can be postulated
as there is a false red-light sign when using a
Pinard measurement. All the participants
who were diagnosed as having a fetal heart
rate abnormality, initially by using a Doppler
machine had complicated delivery which
favours the above hypothesis. Even though
above all, there were participants who had
live non asphyxiated baby deliveries as well
as complicated deliveries, who were
diagnosed of having fetal heart rate
abnormalities by using both methods.
Majority showed complicated deliveries. So
it is indicated that, these methods can be used
as a prediction for complicated delivery, yet
the accuracy of these methods are to be
evaluated further.

On the other hand, from the mothers who
were detected as having FHR abnormalities,
only 22(14.1%) had undergone emergency
LSCS. This implicates that from the mothers
who were diagnosed of having fetal HR
abnormalities, majority had undergone
normal vaginal delivery. But precautions can
be taken for those complications which were
assumed. So it is practical and more accurate
to take decisions by using both methods to
diagnose, than depending on stethoscope
findings only.
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Handed Doppler machine is a smaller device
when compared to the Pinard stethoscope,
also much easier to use. Yet it should be used
much more carefully because it is not durable
as the Pinard stethoscope. Also handed
Doppler machine does not cause subjective
variations when it comes to measure an
abnormity in FHR as in the Pinard
stethoscope. This means that the
measurements taken by the Pinard will totally
depend on the person who is using it. When
using the handed Doppler machine this can
be prevented. But more accurate way to
come for a diagnoses is, using both strategies
in a parallel way.

It could be difficult to adopt to a digital
method, for health care professionals who
have been using the Pinard for a longer time
period. Daily usage of Handed Doppler
machine could be unpopular due to several
implications such as maintenance difficulties
as it is an electronic device and requires
application of trans-conducting gel on
subjects. However, using any method to
predict complications during delivery is
highly advantageous as taking precautions
are invaluable. Handed Doppler is not an
expensive device comparatively, also does
not need much more complex training. When
it comes to taking measurements, handed
Doppler does not cause subjective variations.
Because of that, promoting use of handed
Doppler in Sri Lankan labour rooms is clearly
advantageous. But the Pinard stethoscope
which is used at present, should not be
removed as combining of both methods for
the assessment will give a better prediction
for early detection. Also, it does not cause
technical difficulties when both methods are
used simultaneously.

Conclusions
Predictions gathered by using both pinard
foetal stethoscope and the Doppler method
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are more accurate. Further studies should be
conducted regarding the use of handled
Doppler monitoring method as a highly
sensitive and diagnostic test during the
intrapartum period. Future attention should
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