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ABSTRACT
Objective: To compare the frequency of abnormal fetal heart rate in continuous versus discontinuous use of oxytocin infusion
for augmentation of labour.
Study Design: Comparative cross sectional study.
Place and Duration of Study: Department of Obstetrics and Gynaecology, Combined Military Hospital Lahore, from Feb to
Aug 2018.
Methodology: After fulfilling the inclusion criteria, 76 patients were equally divided in two groups A and B. In both groups, at
3 cm dilatation, intravenous infusion of 5 IU oxytocin in 500 cc normal saline was initiated at infusion rate 3.3mIU/minute
Carditocography was initiated 10 minutes before infusion and then continued. An increment in infusion of 3.3mIU/minute
was done every 20 minutes till 4 to 5 contractions in 10 minutes were achieved. After this, no more increment was done. The
maximum rate was 30mIU/minute. Once cervix was 5 cm dilated, infusion was continued in group A and discontinued in
group B for 2 hours. Fetal heart rate was noted on cardiotocography from 20 minutes before initiation of infusion till 2 hours
after 5cm.
Results: Age of the patients was 25.4 ± 3.5 years in group A and 26.1 ± 2.4 years in group B. Mean gestation age was 39.2 ± 1.1
weeks in group A and 38.6 ± 1.3 weeks in group B. Group A had significantly more abnormal fetal heart rate compared to
group B (p=0.016).
Conclusion: Discontinuous oxytocin infusion in labour showed significantly less abnormal fetal heart rate compared to
continuous oxytocin infusion (p=0.016).
Keywords: Fetal, Heart rate, Oxytocin, Uterine contraction.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by-nc/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

promoting stronger and more effective contractions.

Labor is a physiological process by which onset of
uterine contractions cause dilatation and effacement
of the cervix1. Onset of contractions is governed by
a number of physiological changes including increase
in prostaglandins, rise in oxytocin and expression of
oxytocin receptors. These factors act on a cellular level
causing increase in intracellular calcium which activates the enzyme myosin light chain kinase (MLCK) which stimulates interaction between myosin and actin.
Subsequently cross-bridges form causing contraction.

The progression of labor depends on the three P’s:
the passage (pelvis), the passenger (fetus), and the
power (the contractions)2.

An effective contraction lasts 60 seconds and intra
uterine pressures reaches up to 50 mmHg2. If the
response is less than adequate, the process can be augmented by natural or synthetic agents, such as oxytocin and prostaglandins. The choice is governed by
Bishop’s score. If there is favorable Bishop’s score, oxytocin augments contractions effectively by increasing
the influx of calcium into the myometrial cells thus
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So apart from uterine contraction, cervical dilatation, descent and position of the fetus in the pelvis
are assessed as well. Out of these, only uterine contraction is manageable with use of oxytocin.
Based on Friedman’s recommendations, a cervical
dilatation of 1-1.5 cm per hour between 4-10cm of
cervical dilatation has been expected as a standard 3,4.
Oxytocin has been used for treating protracted labour
since long. Its use is generally preceded by amniotomy
which causes an increased release of prostaglandins
from the amniotic fluid which increase the uterine
contractions in frequency and intensity5,6.
The concept of “active management of labor” was
first published in 1984 by O’Driscoll. It meant adhering
to a strict definition of onset of labor, early amniotomy
and oxytocin if the progress of labor did not follow
Friedman’s curve7. In the following decade, active
management of labor was widely implemented.
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The World Health Organization (WHO) has
always considered oxytocin augmentation to be a
major intervention that should have a valid indication 8.
Oxytocin causes fetal and maternal side effects. Common maternal side effects of oxytocin are headache,
nausea, vomiting, hypotension, and reflex tachycardia
and fetal side effect is fetal heart rate abnormalities9.
The reason is that increased frequency of uterine contractions may interrupt blood flow to the fetus leading
to poorer oxygenation of the fetal blood cells and
eventually cause fetal asphyxia3. This is associated
with variable and late decelerations .These complications increase the risk of caesarean section10. For this
reason ,fetal heart rate and uterine contractions must
be monitored in all labours where augmentation is
being done with oxytocin10.
There has been some interest of obstetricians in
giving oxytocin as a discontinuous infusion as frequency of abnormal fetal heart rate has been shown to
be much lower in women who receive discontinuous
oxytocin regimen (51%) compared to those who receive continuous infusion (20%). Similarly uterine hyperstimulation is seen in 12% compared to 2% in discontinuous infusion group1. These effects of discontinuous infusion have not been associated with longer
durations of labour.
Since fetal heart rate abnormalities are a frequent
indication for caesarean sections, the use of discontinuous infusion may decrease the rate of caesrean
section without lengthening the duration of labour10.
The rationale of our study was to see if discontinuous oxytocin use is associated with fewer heart
rate abnormalities compared to continuous oxytocin
which is generally given in the labour rooms and is
associated with higher rates of intervention to ensure
fetal well being.If less fetal heart rate abnormalities are
associated with it, it can be advocated as a better way
to augment labour.
METHODOLOGY
The comparative cross sectional study was
conducted in department of Obstetrics and Gynaecology, Combined Military Hospital, Lahore, from
February 2018 to August 2018.
Sample size of 76 (38 patients in group A and 38
patients in group B) was calculated with 80% power of
test and 95% confidence interval while taking expected
frequency of abnormal fetal heart rate to be 20% with
discontinuous and 51% with continuous oxytocin infusion for augmentation of labor 13 (SOFTWARE USED

EPI INFO BY CDC ,USA). Non probability, convenience sampling technique was used. Patients included
were primigravida presenting at gestational age of 3742 weeks as per dating scan, with ages in the range
of 18-35 years undergoing labor augmentation with
oxytocin, who signed written informed consent to participate in the study. Those excluded were with abnormal fetal cardiac activity (absent variability, bradycardia, decelerations) noted upon cardiotocography 10
minutes before starting oxytocin infusion, abnormal
fetal lie (other than vertex presentation of fetus 20
minutes before active phase of labour as per obstetric
ultrasound), suspected weight of fetus >4kg as per
obstetric ultrasound before active phase of labour
(ultrasound was performed by radiologist at CMH
Lahore at time of admission), those taking anti-hypertensive therapy as per history and clinical record and
those having preeclampsia (systolic blood pressure
>140mmHg) as per history and clinical record.
After approval from ethics review committee
of the hospital (IERB number 000384), patients who
fulfilled the inclusion criteria were counselled and
explained the details of the study. After informed
consent, patients were divided into two groups:
 Group A: Continuous Oxytocin
 Group-B: Discontinuous oxytocin
A total of 76 cases were included in the study.
Patients were divided in two groups (38 cases in each
group). Group-A: continuous oxytocin infusion and
Group-B: discontinuous oxytocin infusion. In both
groups intravenous infusion was started at 3 cm dilatation with 5 IU oxytocin in 500 cc normal saline. Initial
infusion rate was 3.3mIU/minute .An increment of 3.3
mIU/minute was done every 20 minutes. The objective
was to achieve adequate contractions (up to 5 contractions 45 in 10 minutes). Once adequate contractions
were achieved, no more increment was done in infusion rate. The maximum rate was 30mIU/minute.
Group A was given infusion for 2 hours after 5cm
cervix dilatation and in group B, infusion was discontinued for 2 hours after 5cm cervix dilatation was
achieved.
Fetal heart rate was noted in the patients from 10
minutes before start of oxytocin infusion with Cardiotocography (CTG) in both groups till 5 cm dilatation
and further noted for 2 hours. Further management of
labour and fetal heart rate monitoring was continued
as indicated till delivery.
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All the data, including demographic data, were
noted on a preformed proforma.

Table-III: Stratification for gestational age.
Abnormal Fetal
Heart Rage
Gestational
Group
Age (week)
Yes
No
n (%)
n (%)
Group-A
10 (41.6) 14 (58.3)
37-39
Group-B
7 (25.9)
20 (74)
Total
17 (33.3) 34(66.66)
Group-A
8 (57.1)
6 (42.8)
39.1-42
Group-B
1 (9)
10 (90.9)
Total
9 (36)
16 (64)

All the vaginal examinations were done by the
same resident and all the CTG were performed on the
same machine by the same resident to eliminate bias
and confounding variables were controlled by exclusion.
Data wasanalyzed by SPSS-20. Numerical variables i-e maternal age and gestational age were presented
by mean ± SD.
Categorical variables i.e abnormal fetal heart rate
was presented as frequency and percentage. Chi-square test was applied. The frequency of abnormal fetal
heart rate was compared between two groups. The pvalue ≤0.05 was taken as significant.
Data were stratified for maternal age and gestational age to deal with effect modifiers. Post stratification chi-square was applied taking p-value of <0.05
statistically significant.
RESULTS
A total of 76 patients were included in the study.
Mean age of the patients was 25.4 ± 3.5 and 26.1 ± 2.4
year in group-A and B, respectively. In group-A mean
gestation age was 39.2 ± 1.1 and in group-B 38.6 ± 1.3
week.
Abnormal fetal heart rate (decreased heart rate
variability, early, late, variable deceleration) was found
in 47.4% (18) in group A and 21% (8) in group B. Abnormal fetal rate was significantly more common in
group-A as compared to group-B (p=0.016) (table-I).
Stratification with regard to age and gestational
age was also carried out (table-II & III).
Table-I: Abnormal fetal heart rate.
Abnormal
Group-A
Group-B
Fetal Heart
(Continuous
(Discontinuous
Rate
Oxytocin), n (%)
Oxytocin) n (%)
Yes
18 (47.4)
8 (21)
No
20 (52.6)
30 (79)
Total
38 (100)
38 (100)
p-value = 0.016
Table-II: Stratification for age.
Abnormal Fetal Heart
Age
pRage
Group
(Year)
value
Yes, n (%)
No, n (%)
Group-A
8 (44.4)
10 (55.5)
18-25
0.026
Group-B
1 (7.6)
12 (92.3)
Total
9 (29.03)
22 (70.9)
Group-A
10 (50)
10 (50)
26-35
0.130
Group-B
7 (28)
18 (72)
Total
17 (37.7)
28 (62.2)

pvalue
0.234

0.013

DISCUSSION
Oxytocin infusion used to manage slowly progressing labours has been associated with fetal heart
rate abnormalities . These are a matter of concern as
they lead to increased rate of caesarean sections. Researchers and clinicians are advocating judicial use of
oxytocin. A few researchers are recommending discontinuous use of oxytocin to decrease these abnormalities. In our study, abnormal fetal heart rate was 47.4%
in group with continuous oxytocin infusion and 21% in
group with discontinued oxytocin infusion. This difference between two groups was statistically significant
(p=0.016). Our findings are comparable with the study
of Bor et al who reported 51% fetal heart rate abnormalities with continuous oxytocin and 20% with discontinuous13. They suggested that discontinued use of oxytocin can improve labour outcome. However, another
group of researchers have reported much less (40%)
rate of fetal heart rate abnormalities associated with
oxytocin use. The rate, though less than what we
found, is considerable14.
Boie et al found a significant rate of fetal heart
rate abnormalities with continuous oxytocin infusion
in systematic review of Cochrane database. Based on
their review, they recommended that oxytocin infusion
should be discontinued in active labour so that fetal
heart rate abnormalities can be prevented (RR 0.15,
95% CI 0.05 to 0.46, 3 trials, 486 women, moderate-level
certainty)15.
Oxytocin associated CTG abnormalities were
found in 60% cases by Helbeig et al in inter-institutional survey of oxytocin augmentation of labour16. These
rates were much higher than those in our study however they included absent accelerations as a fetal heart
rate abnormality whereas we only included decreased
variability and early and late decelerations.
Oxytocin increases uterine activity and it leads to
fetal hypoxemia which is depicted on CTG as fetal
heart rate abnormalities. Hobson et al noted a 51% rate
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of fetal heart rate abnormalities with oxytocin when
uterine contraction frequency was >5 in 10 minutes.
This was different from our study where with <5 contractions, 47.4% fetal heart rate abnormalities were observed. Hobson et al observed that absent acceleration
was the most common finding but in our study decreased fetal heart rate variability and early, late decelerations were observed in all 47.4% cases17.
Oxytocin cause fetal heart rate abnormalities due
to repeated interruption of blood flow to placental bed
during prolong uterine contractions. For this reason,
It should be considered only in patients with ripe
cervix18. Both fetal heart and uterine contractions must
be monitored continuously in all augmented labours
where oxytocin is being used19,20. Since uterine hyperstimulation (when contractions are >5 in 10 minutes)
increases the rate of abnormal fetal heart rate, discontinuing infusion once labour is established may be a
useful prophylactic measure to prevent fetal heart rate
abnormalities. However, there are not enough studies
on when to stop oxytocin during labour21.
Most studies conducted so far on oxytocin use in
labour have focused on rate of caesarean section and
duration of labour. To the best of our knowledge very
scarce date is available regarding frequency of abnormal fetal heart rate in labour augmented with continuous versus discontinuous oxytocin infusion.
The strength of our study is that it has gathered
data from daily obstetric practice of busy labour room.
It also focuses on fetal heart rate abnormalities whereas
most studies before this have focused on duration of
labour as primary outcome with use of oxytocin. This
study will provide data to support limited oxytocin
use in labour to decrease fetal heart rate abnormalities.
CONCLUSION
When labour was being augmented with oxytocin
infusion, its discontinued use showed significantly less
abnormal fetal heart rate as compared to continuous
use.
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