
Medicine Science 2014;3(3):1343-51                   Early vs. Late Amniotomy in Labor Induction 

Original Investigation                                                       doi: 10.5455/medscience.2014.03.8132 

 

www.medicinescience.org | Med-Science 1343 

 

 

The Impact of Early Versus Late Amniotomy on Duration of Labor, 

Maternal and Neonatal Outcomes in Iraqi Primigravida with Spontaneous 

Labor 
 

Faris Anwer Rasheed
1
, Alyaa Aziz Ahmed

2
, Saad Abdulrahman Hussain

3 

1 
1 Department of Obstetrics and Gynecology, Al-Kindy Medical College, University of 

Baghdad, Baghdad, Iraq 

2 
Department of Obstetrics and Gynecology, Al-Elweyia Maternity Teaching Hospital, Baghdad, 

Iraq 

3
 Department of Pharmacology and Toxicology, College of Pharmacy, University of Baghdad, 

Baghdad, Iraq 

 

 

Abstract 

Amniotomy is defined as the artificial rupture of the amniotic membrane for a primary aim to 

speed up contraction and shorten the length of labor. The present study aims to evaluate the 

impact of early vs. late amniotomy on duration of labor, neonatal and maternal outcomes in 

Iraqi primigravida with spontaneous labor. In this randomized, single blinded prospective study, 

that is carried out in Al-Elweyia Maternity Teaching Hospital from March to December 2011, 

210 women admitted for spontaneous labor were randomized to early amniotomy (EA; n=105) 

and late amniotomy (LA; n=105) groups. Oxytocin was administired in both groups when 

inefficient uterine contractions present one hour after amniotomy. The primary outcome includes 

duration of labor and the rate of cesarean section, secondary outcomes included both maternal 

and neonatal outcomes. The results show that, EA shortens significantly the duration of 1st stage 

of labor (5.1 vs. 7.8 hr), increases C/S rate (33.3% vs. 15.2%) and the rate of chorioamnionitis 

(12.38% vs. 3.81%), with increase in frequency of oxytocin augmentation compared to LA 

group. Other parameters are not significantly affected. In conclusion, although early amniotomy 

was associated with increase in C/S and chorioamnionitis rates, it significantly decreases the 

total duration of labor compared to late amniotomy. 
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Introduction 

Prolonged labor is most common among nulliparous women and mostly attributed to excessive 

pain and absence of birth experiences [1,2]. It is also frequently associated with fetal distress and 

considered as one of the main indications for an emergency caesarean section [3,4]. Active 

management of labor includes early amniotomy, oxytocin augmentation, when the progress of 

labor deviates from the alert line and personal support to the laboring woman [5]. The active 

management decreases duration of labor and the incidence of labors that last more than 12 hours. 

It also thought to decrease the caesarean section rate, though not proved in previously reported 

data [6,7]. The rate of labor induction is increasing with time [8], and elective labor induction 

became more popular, and mostly associated with improved neonatal outcomes in certain 

circumstances. Accordingly, the overall rate of induction will unlikely decrease in the near future 

[9,10]. On the other hand, two to three fold increases in the risk of cesarean delivery was 

reported with induction of labor, and has contributed to the increase in cesarean rates over the 

last two decades [11]. Although many reports have offered evidence for the improvement in 

methods for labor induction [12,13], there is always a critical need for additional tools to refine 

induction practice. Amniotomy has been evaluated in the context of spontaneous labor, but the 

available data does not allow clear suggestions for its use [14]. Amniotomy is commonly used 

during induction of labor in combination with oxytocin infusion. However, there is a lack of data 

on both effectiveness and ideal timing of this procedure. Many studies compared early versus 

late amniotomy in combination with oxytocin infusion [15,16]; the results showed marked 

variations regarding the outcome, including shorter labor, risk of chorioamnionitis, and rate of 

cesarean delivery for dystocia. The specific aim of the present study was to compare between 

early and late amniotomy, defined as artificial rupture of the membranes, regarding both mother 

and fetal outcomes in Iraqi primigravida with spontaneous labor. 

Materials and Methods 

This prospective, single-blinded, randomized controlled study was performed at AL-Elweyia 

Maternity Teaching Hospital in Baghdad from March 2011 to December 2011. The Obstetrics 

and Gynecology committee of the Iraqi Board for Medical Specialization and the hospital 

administration approved the study protocol. Inclusion criteria for this clinical study were 

nulliparity, singleton, term gestation (37 completed weeks), vertex presentation, established 

spontaneous labor (defined as the presence of regular uterine contractions associated with 
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progressive cervical effacement and dilatation), 60-70% effacement and no contraindication to 

amniotomy. Exclusion criteria include induction of labor, preterm labor, premature rupture of 

membrane (PROM), chronic or pregnancy induces illness, intrauterine death and multiple 

pregnancies. The eligible patients asked to sign informed consent before participation. Patients 

who consented were randomly assigned to either early amniotomy group (EA), defined as 

artificial rupture of the membrane done at ≤ 3 cm, or late amniotomy group (LE), where rupture 

performed at ≥ 4 cm cervical dilatation. Random assignment was accomplished centrally. We 

used a permuted block randomization procedure to formulate assignment lists to assure close to 

equal numbers of subjects in each treatment group. A uniform block size of 5 was used. In EA 

group (n =105), ARM was performed when cervical dilatation ≤ 3 cm and oxytocin infusion 

performed if no efficient contractions occur 1 hr after amniotomy. In the LA group (n =105), 

AMR was done when cervical dilatation ≥ 4 cm, while oxytocin infusion started also when no 

efficient contractions detected 1.0 hr after amniotomy. We used oxytocin infusion according to 

the obstetric ward protocol, when inefficient uterine contractions present 1.0 hr after amniotomy. 

Progress of labor was followed according the WHO partograph adopted in our labor ward. 

Women who were assigned to EA group had artificial rupture of the membranes immediately 

after randomization; the progress in labor was considered inadequate when no efficient uterine 

contraction were noticed during 1.0 hr after membrane rupture. Augmentation with oxytocin was 

initiated at a rate of 2 mU/min. The rate of infusion was increased by 2 mU/min every 30 min, 

until at least 3 contractions/10 min appeared, or a change in cervical examination occurs up to 40 

mU/min. Women who were assigned to LA group were started oxytocin infusion at a dose 

similar to that utilized in EA group. Vaginal examination was repeated every 2 hrs or less to 

assess the progress of labor, cervical dilatation and effacement, station of the head and liquor 

color. Vital signs and fetal heart rate were also recorded. The main outcome of the study includes 

both mother and fetal outcomes. Mother outcome includes duration of 1st, 2nd and 3rd stages of 

labor, rate of C/S, post-partum hemorrhage (PPH), chorioamnionitis (which is diagnosed 

clinically in the setting of maternal fever, uterine tenderness, maternal and fetal tachycardia), and 

the need for blood transfusion. Meanwhile, fetal outcome includes the Apgar score (at 1 minute 

and 5 minutes), weight of baby and the need for neonatal intensive care unit (NICU) admission. 

Statistical analysis 

The analysis of data was performed by intention to treat using the Chi-square test and Fisher’s 

exact test for comparison of proportions and Student’s t-test for comparison of means. The 
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MINITAB version 13 software was utilized for statistical analysis. P value <0.05 was considered 

significant. 

Results 

Table 1 shows the patient characteristics of both groups; they were comparable with no 

significant differences regarding maternal age (P= 0.190), body weight (P= 0.599), gestational 

age (P= 0.451) at delivery and cervical dilatation on admission (P= 0.21). However, only the 

requirement for augmentation with oxytocin infusion was significantly greater in the EA group 

(90.5% vs. 76.2%, P= 0.005) compared with LA group. Table 1 also shows that the total duration 

of labor in LA group was significantly longer (35.1%, P= 0.007) compared to that reported in EA 

group. Similarly, the duration of 1st stage of labor in the LA group was also significantly longer 

(53%, P= 0.01) compared to that reported in the EA group. Meanwhile, Table 1 shows that 

duration of the 2nd and 3rd stages of labor are not significantly different in both groups (P= 

0.07).  

Table 1. The characteristics and duration of different stages of labor of the pregnant women in 

the two study groups 

P value 
Late Amniotomy 

(n=105) 

Early Amniotomy 

(n=105) 
Characteristic 

0.190 21.89±4.86 21.01±4.79 Maternal age (years) 

0.599 74.41±7.53 74.96±7.68 Maternal weight (Kg) 

0.451 38.01±2.88 37.46±2.48 Gestational age at delivery (weeks) 

0.21 2.45±0.59 2.27±0.64 Cervical dilatation on admission  (cm) 

0.005 80 (76.2%) 95 (90.5%) Oxytocin augmentation needed 

0.007 8.55±1.30 6.33±1.65 Total duration of labor   (hrs) 

0.01 7.80±1.32 5.10±1.73 
Duration of 1

st
 stage of labor  

(admission-full dilatation)     (hrs) 

0.07 0.48±0.30 0.65±0.242 Duration of 2
nd

stage of labor   (hrs) 

0.07 8.55±1.30 6.33±1.65 Duration of 3
rd

 stage of labor  (min) 

Values are presented as mean±SD; n=number of patients. 

In Table 2, the total rate of cesarean section (C/S) in EA group was significantly higher 

compared to that reported in LA group (33.3% vs. 15.2%, P= 0.002). Regarding the causes of the 

requirement for C/S, Table 2 shows that when failure to progress considered, the rate of C/S was 
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significantly higher in EA group (20.9% vs. 9.5%, P= 0.044) compared to LA group. However, 

when the factor of fetal distress was considered, no significant differences were reported in the 

rate of C/S between the two groups (P= 0.14).  

Table 2. The C/S rate in the two pregnant women study groups 

P value 

Late 

Amniotomy 

( n=105) 

Early 

Amniotomy 

( n=105) 

Characteristics 

0.002 
16 

(15.24%) 

35 

(33.33%) 
Cesarean Section (Total) 

0.044 
10 

(9.53%) 

22 

(20.95%) 
Cesarean section due to failure to progress 

0.14 
6 

(5.71%) 

13 

(12.38%) 
Cesarean section due to fetal distress 

Values are presented as number and %; n=number of subjects; ROM: Rupture of Membrane. 

Regarding the maternal outcome, Table 3 shows that the rate of post-partum hemorrhage (PPH) 

was not significantly different in both EA and LA groups (14.2% vs. 6.7%, respectively; P= 

0.104). Meanwhile, the rate of chorioamnionitis was significantly higher in EA group compared 

to that reported in LA group (12.4% vs. 3.8%, respectively; P= 0.036). Similarly, there is no 

significant difference regarding the requirement for blood transfusion in both groups (P= 0.102).  

Table 3. Maternal outcomes in the two study groups of pregnant women 

P value 
Late Amniotomy 

( n=105) 

Early Amniotomy 

( n=105 ) 
Characteristics 

0.104 
7 

(6.7%) 

15 

(14.3%) 
PPH 

0.036 
4 

(3.8%) 

13 

(12.4 %) 
Chorioamnionitis 

0.102 
5 

(4.8%) 

12 

(11.4%) 

Blood transfusion 

 

 

Values are presented as number and %; n=number of subjects; PPH: post-partum hemorrhage. 
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Table 4. Neonatal outcomes (Apgar score and NICU admission) in the two study groups 

P value 
Late Amniotomy 

( n=105) 

Early Amniotomy 

( n=105) 
Characteristics 

 

0.101 

 

78(74.3%) 

 

27(25.7%) 

67(63.8%) 

 

38(36.2%) 

Apgar  score (1 min) 

≥7 

 

<7 

 

0.594 

 

87(82.9%) 

 

18(17.2%) 

84(80%) 

 

21(20%) 

Apgar score (5 min) 

≥7 

 

<7 

0.784 21(20%) 23(21.9%) NICU admission 

 

Values are presented as number and %; n=number of subjects; NICU: Neonatal Intensive Care Unit. 

 

Concerning neonatal outcomes, Table 4 shows that the Apgar score values (1 min and 5 min) 

were not significantly different in both groups (P= 0.101 and 0.594, respectively). Moreover, the 

rate of admission to the NICU in both groups was also not significantly different (P= 0.784). 

Discussion 

The primary aim of amniotomy is to speed up uterine contraction and therefore shortens the 

length of labor [17]. In the present study, we assess the influence of EA versus LA on the 

duration of labor, maternal and neonatal outcomes in primigravida with spontaneous labor. 

According to the available literatures, there are discrepancies regarding the influence of 

amniotomy on the duration of labor. Our results indicated that the total duration of labor was 

shortened by about 2 hrs, mostly within the 1st stage of labor, in EA group compared to those 

reported in LA group. This finding was in tune with that reported by others, where 2-4 hr 

decrease in duration of labor was obtained in larger scale trials [15,18]. Moreover, the decrease 

in the duration of 1st stage confirms that reported by Li et al., who achieved a 1.5 hr decrease in 

the duration of 1st stage after early amniotomy [19]. Meanwhile, Levy et al. and Smyth et al. 

indicated that duration of labor during early amniotomy was not significantly different compared 

to that reported after late amniotomy [16,20]. One can explain such discrepancies on the bases of 

the modifications that may be followed during the process of spontaneous delivery in each study. 

Although these differences in duration of labor may seem to be an intermediate outcome, it can 
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be considered (in certain circumstances) as a good surrogate for both maternal and neonatal 

outcomes. In this regard, it has been well reported that the length of labor is correlated directly 

with maternal chorioamnionitis, postpartum fever, and neonatal infection [21,22], and a 2-hr 

difference in duration of labor could be of significant importance for resource utilization at the 

institutional level. This difference in time to delivery across many inductions may encourage a 

decrease in the staff of a labor and delivery unit, in addition to the expected enhancement in 

patient satisfaction with shorter labors. Oxytocin augmentation of uterine contractions is widely 

used to treat slow labor, although the exact timing of initiation varies widely. In the present 

study, augmentation with oxytocin was considered for all participants only when inefficient 

uterine contractions present 1.0 hr after amniotomy. The results showed that requirement for 

oxytocin in EA group was significantly higher than that in LA group. This result was in tune 

with the finding of Lee et al., where more frequent oxytocin augmentation was reported during 

early amniotomy [23]. In the present study, the rate of C/S was higher in EA group compared to 

LA group. This may be primarily due to higher frequency of arrest of dilatation and descent, 

which affect the natural progress in the late phase of labor. This result was compatible with the 

other observations, where the rate of C/S was significantly higher in EA than LA approach 

[19,23]. This can be explained in that the absence of hydrostatic pressure of the fetal membranes 

after early amniotomy could result in slow progress of labor, or the EA procedure itself may be 

associated with CPD. However, our data in this regard did not confirm the previous results that 

indicate either a decrease in the rate of C/S [24] or no significant changes [25]. The shorter 

duration of labor must be weighed against both maternal and neonatal safety concerns. 

Regarding the maternal outcomes, the reported rate of chorioamnionitis in the present study was 

significantly higher in EA group than LA group. Although the level of significance was very low 

(P= 0.036), other investigators reported even higher rate during EA [15]. Meanwhile, there are 

many other reports disagreed with the present finding, where the rate of chorioamnionitis was 

not significantly changed at the different approaches of performing amniotomy [18,23]. Taken 

together, the reported numeric difference in chorioamnionitis did not associated with an increase 

in the rate of suspected neonatal sepsis or NICU admission, and there were no serious maternal 

or neonatal consequences because of chorioamnionitis. However, future studies should 

emphasize on the expected occurrence of chorioamnionitis with EA. In developed countries, 

many trials did not recommend amniotomy to accelerate labor [6,14]. However, in developing 

countries like Iraq, the practice of amniotomy seems to be justified, especially in public 

hospitals, where labor rooms filled with patients with limited number of medical staff. This 
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situation creates many difficulties for medical and paramedical staff when doing proper patient 

monitoring for long periods. In these circumstances, amniotomy may be advantageous in 

decreasing overall monitoring time. In conclusion, although early amniotomy was associated 

with increase in C/S and chorioamnionitis rates, it significantly decreases the total duration of 

labor compared to late amniotomy. 
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