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Abstract: Background: Association of induction of labor with higher
cesarian section rates is of particular concern. On the other hand, a
few trials have shown a net reduction in cesarian section rates.
Objective: To compare early and late amniotomy in terms of
frequency of cesarean delivery, intrapartum fever and mean induction
delivery interval in full term pregnant women. Methods: The
selected 190 women were randomized into two groups, Early
Amniotomy Group A (n=95) and Late Amniotomy group B (n=95),
through simple lottery method. In group A, oxytocin infusion and
amniotomy was performed within first hour. While in group B, the
oxytocin infusion (1 mU/min and increased subsequently every 30
min to 2, 4, 8 mU/min) was started but amniotomy was delayed for 4
hours. Results: The mean + standard deviation of age was 27.59 +
6.59 years, parity 2.86 £ 1.55, gestational age 39.86 = 1.59 weeks,
and Bishop score 8.42 + 1.75. The induction-to-delivery interval was
significantly shorter in the early amniotomy group compared to the
late amniotomy group (152.64 + 19.68 minutes vs. 312.22 + 71.31
minutes; p < 0.001). Vaginal delivery occurred in 61.1% of cases and
cesarean section in 38.9%, with no significant difference between the
two groups (p = 0.36). Conclusion: Early amniotomy significantly
shortens the induction-to-delivery interval without increasing
cesarean section rates or intrapartum fever. It may be considered a
safe and effective strategy for labor induction at term when
appropriate protocols are followed.

Keywords: Induction of Labour, Early and Late Amniotomy,
Intrapartum Fever.

INTRODUCTION

Induction of labor is a technique where uterine
contractions are stimulated for achieving the delivery
before the onset of spontaneous labor. Induction of
labor is considered as one of the most common
obstetrical techniques used in USA. It was reported
that during the decade of 1990s, that the rate of labor
induction increased to more than three times, from
9.5% to 31.4%.! During the period from 2014 to 2023
the percentage of labor induction in early term births
almost doubled, i.e. from 18% to 31%. At 37 weeks
gestation births by induction of labor almost
doubled, from 20.7% to 37.4%, while at 38 weeks an
upsurge of 68% was observed i.e. from 16% to 27%.?

This surge can be partly attributed to clinical
indications related to maternal or fetal health, yet it
was observed that a that marginally indicated and
elective inductions contributed significantly to this
increase.> A number of factors are responsible for this
surge including the easier access to improved and
efficient cervical ripening drugs, the desire on part of
patient as well as healthcare provider to control the
time of delivery according to the convenience, and a
shift of attitude towards marginal indications for
induction.* An increase in awareness of both patient
and healthcare provider regarding the risk of fetal
mortality associated with expectant management
closer to term or post-term have led to a surge in
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rates of induction.

A number of societies have established standardized
protocols for the induction of labor including the
American  College  of  Obstetricians  and
Gynecologists (ACOG)>%, the National Institute for
Health and Clinical Excellence (NICE)’, and the
Society of Obstetricians and Gynecologists of
Canada.®

Delivery of fetus before the spontaneous beginning of
labor is considered in instances of where
maternal/fetal risks of waiting for onset of labor are
significantly higher than the maternal/fetal risks
linked to early delivery.”! In such a scenario the
heath care provider is only left with two options i.e.
labor induction or delivery via c-section. As cesarean
delivery is often associated with a higher risk to the
patient hence induction of labor is When there are no
contraindications to labor and vaginal birth,
induction of labor is typically recommended.

In case of early delivery, the risk to maternal/fetal
health cannot be measured accurately. A number of
attributes determine this risk including gestational
age at the time of induction, status of fetal lung
maturity, degree of the clinical severity, and the
condition of cervix. It should be noted that timely
induction of labor in women with specific pregnancy
complications is advocated to optimize the maternal-
fetal outcome!'!?, however, the currently available
data is insufficient to support the benefits of
induction of labor in managing specific medical and
obstetrical conditions.'

A number of incidence where labor induction is
opted include following: Post-term pregnancy, Pre-
labor  (premature) rupture of membranes,
Preeclampsia, eclampsia, HELLP (Hemolysis,
Elevated Liver enzymes, Low Platelets) syndrome,
Fetal demise, Maternal diabetes, Fetal growth
restriction, Twins, Chorioamnionitis, Abruptio
placentae.

The most significant concerns linked to elective
(“social”) induction of labor at term are the
associated risk of higher rates of cesarean delivery,
neonatal complications lined to prematurity or early-
term delivery, and economic burden. There are,
however, a number of potential advantages to
induction of labor, including a reduced rate of term
stillbirths, macrosomia, and meconium passage.!* In
addition, with induction of labor a lower risk of
delivery enroute to the hospital in patients having a
history of rapid labor or patients with longer travel
time (>30 minutes) to hospital. Lastly, elective
induction reduces the chance of sudden disruption of
the patient's (and provider's) professional and
personal obligations.

Currently, there is expert consensus that elective
induction should not be performed before 39 weeks
of gestation; however, there are insufficient data to
recommend for or against elective induction of labor
at >39 weeks of gestation.'>!® Randomized trials with
adequate statistical power to evaluate maternal and
neonatal safety and determine neonatal benefit as a
reflection of reduced unexplained fetal death, as well
as cost-effectiveness/cost-benefit  analyses, are
needed to clarify the risks and benefits of this
approach. Until better data are available, we avoid
elective induction of labor.

Shafqat et al., 2022 compared the amniotomy with
spontaneous rupture of membranes and reported a
shorter labor in amniotomy group.!® A very limited
number of studies involving the procedure of
amniotomy has been recorded from Pakistan in
recent years. The study compares the effect of early
and late amniotomy as a therapeutic option to
shorten the induction-to-labor interval.

1. Objectives and Hypothesis
The objective of the current study is to compare early
and late amniotomy in terms of frequency of
cesarean delivery, intrapartum fever and mean
induction delivery interval in full term pregnant
women.
The hypothesis of the study includes following,
1. Early amniotomy can shorten the induction-
to-delivery interval.
2. There is no significant difference in cesarean
section rate or intrapartum fever in early
amniotomy and late amniotomy group.

3. Methods

This randomized controlled clinical trial (OBG-2011-
126-4842) was conducted at Gynae& Obs. Unit I of
Holy Family Hospital, Rawalpindi from 16-08-2015
to 16-02-2016. Patients meeting the inclusion criteria
after informed consent were randomly assigned to
early amniotomy or late amniotomy group using
simple lottery method.

a. Sample size

The sample size was calculated to be approximately
95 patients in each group using WHO sample size
calculator following measurements, Level of
significance = 5%, Power of test = 80%, Population
mean= 9.47, Test value of population mean=7.97,
Pooled SD= 3.65. Non probability consecutive
samples were collected.

b. Sample selection
Inclusion criteria
All women with following criteria were included;
Age > 18yrs, Gestational age > 37 weeks to 42,
Singleton pregnancy with vertex presentation, Intact
amniotic membranes, a Bishop score of > 6.
Exclusion criteria
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All women with conditions leading to increased
likelihood of C section; history of Maternal infection
with hepatitis B or C, Fetal growth restriction less
than 5th percentile, AFI less than 8cm or more than
25cm, Severe pre-eclampsia ( BP > 160/110 mmHg)
with proteinuria +1, Previous cesarean section , Pre
labour rupture of membranes diagnosed on per
speculum examination, Women with previous
administration of PGE2 or Misoprostol for induction
of labor (indicating failed induction), Placenta previa
diagnosed by USG, Women with any
contraindication to vaginal delivery.

c. Data collection procedure

The study was carried out at Gynecology & Obs.
Unit I of Holy Family Hospital, Rawalpindi. After
receiving approval from the ethical committee of
hospital, women admitted to the ward fulfilling the
inclusion criteria were selected for the study. Study
Procedure was explained to the participating women,
and written informed consent was taken.

The selected women were randomized into two
groups. Early Amniotomy Group A and Late
Amniotomy group B, through simple lottery method.
In group A, oxytocin infusion and amniotomy was
performed within first hour after randomization.
While in group B, the oxytocin infusion was started
but amniotomy was delayed for 4 hours.

Oxytocin administration was initiated at 1 mU/min
and increased every half an hour to 2, 4, 8 mU/min,
then increment of 2 mU/min every half an hour as
necessary depending on uterine contractions.
Partogram was maintained. Intermittent fetal heart
rate monitoring was done. The data in terms of rate
of cesarean delivery, induction-to-delivery interval
and intrapartum fever was recorded on the Performa.
d. Outcome Measures

Primary outcome: Mode of delivery / induction-
delivery interval

Secondary outcomes: Intrapartum fever, maternal
complications

e. Ethical Considerations

Ethical approval was sorted, written informed
consent was obtained from all participants and
confidentiality was maintained.

4. Data Analysis procedure:

Data was entered and analyzed using SPSS version
22.

All the categorical data like C section, patient febrile,
frequencies along with proportions was calculated.
Whereas for the continuous variable induction
delivery interval in minutes, means along with range
and standard deviation were calculated. Chi square
test and independent sample t-test were performed
for categorial and continuous variables.

To compare the proportion of ¢ section in both study
groups, chi square test at 5 % level of significance
was applied (a p-value less than 0.05 was considered
statistically significant).

Independent samples t-test was applied at 5 % level
of significance to compare the induction delivery
interval between both study groups (p-value less than
0.05 was considered statistically significant).

To compare the risks of outcomes like ¢ section and
fever in both study groups, relative risk was
estimated along with 95 % confidence intervals. 95%
confidence intervals were constructed for relative risk
and exclusion of value 1.00 was determine the
statistical significance.

Age and parity were comparable in both groups
hence were not controlled for.

RESULTS

The study recruited a total of 190 subjects divided into Early amniotomy group (n=95) and Late amniotomy group
(n=95). The baseline demographics and clinical characteristics for both groups were observed as follows (Table 1).
The minimum age was found as 18 years and maximum age was 40 years with mean + standard deviation as 27.59
+ 6.59 years (95% CI: 26.7-28.5). The minimum parity was found as 1 and maximum parity was 6 with mean +
standard deviation as 2.86 + 1.55 (95% CI: 2.64-3.08). The minimum gestational age was found as 37 weeks and
maximum was 42 weeks with mean + standard deviation as 39.86 + 1.59 weeks (95% CI: 39.63-40.09). The
minimum parity was 1 and the maximum was 6, with a mean * standard deviation of 2.86 * 1.55 (95% CI: 2.64—
3.08). The minimum Bishop score was 6 and the maximum was 11, with a mean * standard deviation of 8.42 +
1.75 (95% CI: 8.17-8.67). The minimum duration of labor was found as 4 hours and maximum duration of labor
was 16 hours with mean + standard deviation as 8.43 + 3.25 hours (95% CI: 7.97-8.89).

The primary outcome of the study included induction to delivery interval (Table 2). The minimum induction
delivery interval was found as 120 minutes and maximum induction delivery interval was 410 minutes with mean
+ standard deviation as 232.43 + 95.47 minutes (95% CI: 218.86-246.00).

The secondary outcomes of the study included intra partum fever and mode of delivery (Table 2). There were 95
(50%) patients in the early amniotomy group and 95 (50%) patients in the late amniotomy group. Intra partum
fever was found in 22 (11.6%) patients, whereas 168 (88.4%) patients did not have intra partum fever. There were
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116 (61.1%) cases of vaginal delivery and 74 (38.9%) cases of C-section. Relative risk was found to be 1.18 when
comparing mode of delivery with study group, and relative risk was 0.83 when comparing study group with the

presence of intra partum fever.

By using chi-square, it was found that there was no significant association between groups and mode of delivery
with p-value = 0.36. By using independent samples t-test, Significant difference was found in mean induction

delivery interval in both groups having p-value = 0.001.

Table 1. Descriptive Statistics of baseline demographics (n = 190)

Minimum | Maximum Mean Std. Deviation
Age 18 40 27.59 6.59
Parity 1 6 2.86 1.55
Gestational Age 37 42 39.86 1.59
Bishop Score 6 11 8.42 1.75
Induction-Delivery Interval 120 410 232.43 95.47

Table 2. Primary and Secondary Outcomes for Early and Late Amniotomy Groups (n = 190)

Outcome Group A (Early Group B (Late Total / P-value / 95%
Amniotomy) Amniotomy) Comparison CI
Induction-to- 152.64 + 19.68 312.22 £ 71.31 - <0.001
Delivery Interval
(minutes), mean *
SD
Mode of Delivery
Vaginal 61 55 116/190 x*=0.84,p=
(61.1%) 0.36
Cesarean 34 40 74/190 (38.9%) RR =1.18
(95% CI:
0.77-1.81)
Intra Partum Fever 12 10 22/190 (11.6%) RR =0.83
(95% CI:
0.38-1.81), p
> 0.05

SD: Standard Deviation; x?: Chi-square test; RR: Relative Risk; CI: Confidence Interval; p: probability value.

DISCUSSION

The aim of the present randomized controlled trial
was to evaluate the effect of early amniotomy vs late
amniotomy on the outcomes of induction of labor in
full term pregnant women in terms of rate of
cesarean delivery, mean induction delivery interval,
and rate of intrapartum fever. For this purpose, a
total of 190 full term patients were enrolled fulfilling
the inclusion and exclusion criteria by using non
probability consecutive sampling at Gynea & Obs.
Unit I of Holy Family Hospital, Rawalpindi.

In current study the cesarian section rate was almost
similar with no significant difference between both
groups. This relates to previous study where cesarean
delivery rate was comparable between groups (18%
vs. 17% among nulliparous; and 3% vs. 0% among

parous women, in early amniotomy and late
amniotomy group, respectively).20,21 The induction
to delivery interval was found to be significantly
shorter in early amniotomy (152.64 = 19.68 minutes)
as compared to late amniotomy (312.22 + 71.31
minutes), this is consistent with previous studies
where early amniotomy lead to a shorter oxytocin-
to-delivery interval (12h vs. 15h).22-24 Premature
rupture of membranes can result in rapid progression
of labor which in turn leads to reduction in overall
duration of labor. A reduced induction-to-delivery
interval can impart a significant clinical benefit,
particularly in situations where prolonged labor can
result in complications in maternal and fetal
outcomes.

Of all 190 patients Intra partum fever was found in
11.6% patients whereas it was comparable between
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both EA group (12.6%) and LA group (10.5%)
showing a non-significant difference. A previous
study reported that decrease in intrapartum fever in
EA group to LA group (3% vs. 25%) in nulliparous
women was not significant (p = 0.05).23 In the
present study, vaginal delivery occurred in 116
(61.1%) patients and cesarean section in 74 (38.9%)
patients, with no significant difference between EA
and LA groups (relative risk for cesarean: 1.18; 95%
CI. 0.77-1.81). Similarly, the incidence of
intrapartum fever was low and comparable between
groups (RR = 0.83; 95% CI: 0.38-1.81).

Previous randomized studies have documented
variable effects of early amniotomy on cesarean
section. In few studies a higher cesarean section rate
was reported in the early amniotomy group (e.g.,
25% vs. 7.9%), primarily contributed to dystocia in
most cases (15% vs. 3.3%).25,26 However, when
cesarean section deliveries were omitted, difference
in the duration of labor between early and late
amniotomy groups was found to be non-significant
(8.3 £ 3.8 hours vs. 7.7 £ 2.9 hours).27

The above studies emphasize that while in some
populations cesarean risk may increase with early
amniotomy, in our study, early amniotomy
significantly reduced induction-to-delivery interval
without increasing cesarean rates or maternal fever.
These differences among studies may be due to
varying patient selection, labor management
protocols, and definitions of failed induction or
dystocia.

Notably, earlier studies have also highlighted that
early amniotomy can lead to shorter induction-to-
delivery interval (13.3 vs. 17.8 hours, p = 0.001), but
are often related with higher risks including
chorioamnionitis (22.6% in EA vs. 6.8% in LA, p =
0.002) and fetal umbilical cord compression (12.3%
in EA vs. 2.9% in LA, p = 0.017). The benefit in
labor shortening was mainly reported in women
receiving oxytocin increments every 30 minutes (13.3
vs. 17.8 hours, p = 0.001), whereas the higher
incidence of chorioamnionitis was reported in groups
with extended oxytocin intervals (60 minutes), which
also showed a tendency toward a higher incidence of
moderate to severe variable decelerations (19.6% vs.
6.4%, p = 0.08).24

These findings recommend that although early
amniotomy can lead to shorter labor, meticulous
monitoring and personalized oxytocin protocols are
vital to avoid maternal and fetal risks. In the context
of the present study, early amniotomy safely reduced
induction-to-delivery interval without increasing
cesarean delivery or intrapartum fever, highlighting
its potential benefit in routine labor management
when appropriate protocols are followed.

Conclusion

Early amniotomy significantly shortens the
induction-to-delivery interval compared to late
amniotomy in term pregnancies undergoing labor
induction (p < 0.001). There was no significant
difference between the two groups in terms of
cesarean delivery rates or incidence of intrapartum
fever. These findings indicate that early amniotomy
is an effective and safe intervention for reducing
labor duration without increasing maternal morbidity
when appropriate labor management protocols are
followed.
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