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Objectives. To investigate whether early artificial amniotomy (AROM) <4 cm in nulliparous women admitted for induction of labor
was associated with an increased rate of chorioamnionitis and cesarean section or a decreased time to vaginal delivery. Study Design.
A retrospective cohort study was performed on nulliparous women with a term, singleton gestation and intact membranes who
presented for induction of labor (January 2008 to December 2011). Chorioamnionitis was defined using ICD9 codes. Results. 1,567
women were enrolled; 25.4% underwent early AROM. Overall, the prevalence of chorioamnionitis was 12.4%, the rate of cesarean
section was 32.2%, and the time from 4 cm cervical dilation to vaginal delivery was 413 min. Compared to women without AROM
<4 cm, early AROM did not affect overall chorioamnionitis rates (10.2 versus 13.2%, P = 0.12) but was associated with an increased
cesarean section rate (40.2 versus 29.5%, P < 0.001). However, among those who delivered vaginally, AROM < 4 cm decreased the
rate of chorioamnionitis (8.4 versus 14.6%, P = 0.01), which persisted when controlling for potential confounders (OR 0.55, 95%
CI 0.33-0.92), and decreased the time from 4 cm dilation to vaginal delivery (329 versus 472 min, P < 0.001). Conclusions. Our

findings do not suggest that early AROM is associated with an increased rate of clinical chorioamnionitis.

1. Introduction

Induction of labor is becoming more common with over
23% of pregnant women being induced in 2010 [1]. Women
who undergo an induction of labor have increased rates of
maternal and neonatal morbidity [2] making research on safe
and efficacious induction agents a priority.

Artificial rupture of membranes (amniotomy) is included
in the active management of labor in multiparous women
[3] and may shorten the duration of labor in nulliparous
women who present in spontaneous labor [4-7]. Similarly, a
few studies evaluating the use of early artificial amniotomy as
an induction agent in nulliparous women have demonstrated
potential benefits such as a decreased time to delivery.
However, the reports on the effect of early amniotomy on
complications such as chorioamnionitis vary [8-11].

Research on interventions that impact rates of chorioam-
nionitis is important as chorioamnionitis has been associated

with significant maternal and neonatal morbidity includ-
ing postpartum hemorrhage, maternal and neonatal sepsis,
longer hospital stays, and the infant’s future development of
cerebral palsy [12, 13]. While there is a known increase in
the rate of chorioamnionitis in patients exposed to premature
spontaneous rupture of membranes [14, 15], none of the
randomized controlled trials on early artificial rupture of
membranes have been powered to detect differences between
the rates of chorioamnionitis in the early and late amniotomy
groups as their primary outcome [8-11]. Therefore, our
primary objective was to assess whether exposure to early
artificial amniotomy, defined as a cervical dilatation < 4 cm,
was associated with an increased rate of chorioamnionitis in
nulliparous women undergoing an induction of labor at term
as compared to women without this exposure.

Prior studies have noted a decreased time to delivery
of between two and four hours with early amniotomy but
have shown conflicting results on the rate of cesarean section
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[8-11]. Therefore, our secondary objective was to compare
the length of time to vaginal delivery and the rate of cesarean
section between the two groups.

We hypothesized that patients exposed to early artificial
amniotomy would have an increased rate of chorioamnioni-
tis, a decreased time to vaginal delivery, and an increased risk
of cesarean section.

2. Materials and Methods

We performed a retrospective cohort study at a single, urban,
tertiary care center including patients who presented for
delivery between January 2008 and December 2011. The
cohort consisted of pregnant women who had not had a prior
delivery and who were admitted for induction of labor with
intact membranes and a term (gestational age > 37 0/7 weeks),
singleton fetus. We excluded women who presented with a
cervical dilation > 4 cm, who had spontaneous rupture of
membranes at a cervical dilation < 4 cm, who were diagnosed
with chorioamnionitis prior to admission, or who had a
delivery by cesarean section without a trial of labor. To
study our prespecified secondary outcome of time to vaginal
delivery, we excluded patients who delivered by cesarean
section.

Of note, women with spontaneous rupture of membranes
at <4 cm were excluded from our study because they did
not have the opportunity to be exposed to our intervention,
early artificial amniotomy. However, women who presented
with intact membranes and a cervical exam < 4cm and
subsequently underwent spontaneous rupture of membranes
at >4 cm were included in the late amniotomy group along
with women with artificial amniotomy at >4 cm.

Early artificial amniotomy was defined as a cervical
dilation < 4 cm at the time of amniotomy. Timing of amni-
otomy at our institution is determined by the covering
providers, a resident physician in conjunction with an attend-
ing physician. The attending physicians staffing our labor
floor include both general obstetricians and maternal fetal
medicine specialists. Four centimeters was chosen because
it was previously thought to be the cervical exam differen-
tiating latent and active labor based on the Friedman curve
[16]. Although recent studies have demonstrated that active
labor in nulliparous women might not occur until a more
advanced cervical exam [17], 4 cm is likely the earliest that
this transition would occur and therefore remains a cut-point
at which an intervention such as amniotomy could positively
or negatively impact the labor process.

At our institution, chorioamnionitis is strictly defined as a
maternal temperature > 38°C and at least one of the following:
maternal tachycardia (>100 beats per minute), fetal tachy-
cardia (=160 beats per minute), and/or fundal tenderness.
The diagnosis of chorioamnionitis and the criteria by which
this diagnosis is made are documented by the diagnosing
physician in the medical chart.

All patients at our institution with chorioamnionitis
are treated with ampicillin sulbactam or, in the setting
of a penicillin allergy, with gentamicin and clindamycin.
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All women undergoing a cesarean section receive cefa-
zolin (or gentamicin/clindamycin) prior to skin incision.
Patients diagnosed with chorioamnionitis prior to receiving
a cesarean section are continued on ampicillin sulbactam (or
gentamicin/clindamycin) for 24 hours after the procedure.
Endometritis is treated with ampicillin sulbactam (or gen-
tamicin/clindamycin). Women in our practice are universally
screened for group B streptococcus (GBS) infections during
prenatal care and antibiotics for GBS prophylaxis during
labor are administered according to ACOG guidelines [18].
Positive GBS status does not affect the timing of amniotomy
at our institution.

Our primary outcome was the rate of chorioamnionitis
as identified using ICD-9 codes. The data abstractors who
identified the diagnosis of chorioamnionitis were trained
professionals looking for physician documentation of clinical
chorioamnionitis. Our secondary outcomes included the
time to vaginal delivery, the rate of cesarean section, the
rate of postpartum endometritis, neonatal 5-minute APGAR
scores, and neonatal admission to the intensive care nursery.
In the subpopulation of women who delivered vaginally, time
to vaginal delivery was defined as time from the first cervical
exam of 4 cm dilation to vaginal delivery. At our institution,
endometritis is defined as the presence of both a maternal
temperature > 38°C at least 24 hours after delivery and fundal
tenderness. Endometritis was identified using ICD-9 codes.

2.1. Data Collection. Relevant obstetric information for all
patients who delivered at our institution between January
2008 and December 2011 was charted in an electronic
obstetric system (Centricity Perinatal database) and delivery
information during this time was entered by the delivering
physician into a separate electronic database (BabyTracker).
Demographic information, indication for induction of labor,
and delivery details were extracted from these two databases.
ICD-9 codes were used for the diagnosis of chorioamnionitis
and endometritis and for the identification of relevant mater-
nal medical conditions as this information is not routinely
recorded in either the Centricity Perinatal or BabyTracker
databases. The total number of cervical exams, cervical exams
at specific time points, and the use of a fetal scalp electrode
and/or an intrauterine pressure catheter were unable to be
electronically extracted; thus they were obtained from a
retrospective review of the Centricity Perinatal database.
At our institution, the nurse records the cervical exam
in Centricity Perinatal database at the bedside while the
provider is performing the exam. When there was no cervical
exam recorded at exactly 4 cm dilation, the approximate time
when patient reached 4 cm dilation was extrapolated based
on the cervical dilation at the preceding and subsequent
cervical exams. Cervical consistency and position are not
routinely recorded with cervical exams and thus no Bishop
scores could be calculated.

2.2. Statistical Methods. We performed a priori sample size
calculations, powered to our primary outcome of chorioam-
nionitis. Based on unpublished data from our institution,
we assumed a prevalence of chorioamnionitis at term of
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approximately 5%, a Type I error rate of 5%, 80% power,
and an enrollment ratio of 1: 4 between those exposed versus
those not exposed to early artificial amniotomy. Under these
assumptions, we estimated that we would need approximately
1,570 patients to detect a 2-fold difference in the rate of
chorioamnionitis between exposure groups.

We compared categorical data with chi-squared tests,
continuous data with Student’s t-tests, or nonparametric
comparison of medians as appropriate and determined the
odds of chorioamnionitis controlling for confounders with
multivariable logistic regression. STATA version 10.1 (College
Station, TX) was used to perform all analyses. A P value of
<0.05 was considered significant for all analyses.

This study was approved by the Institutional Review
Board at the University of Pennsylvania.

3. Results

A total of 16,608 women delivered at our university between
January 2008 and December 2011, of whom 1,567 met
inclusion criteria and were included in our analyses. 398
women (25.4%) were classified as exposed to early artificial
amniotomy, while 1,169 women (74.6%) were classified as
unexposed. The median cervical dilation at amniotomy was
3cm (IQR 3.0-3.5) in the early amniotomy group com-
pared to 4.5cm (IQR 4.0-5.2) in the group without early
amniotomy. All of the women in the early amniotomy group
had an artificial amniotomy, while 80.4% of women in the
alternate group had an artificial amniotomy and 19.6% had
a spontaneous amniotomy at >4 cm dilation.

The groups were well balanced with regard to demo-
graphics and preexisting medical conditions (Table 1). Both
groups had similar indications for induction of labor includ-
ing maternal (hypertensive disorders, diabetes, advanced
maternal age > 40 years, and elective or another maternal
medical condition), fetal (intrauterine growth restriction,
oligohydramnios, polyhydramnios, or nonreassuring fetal
status), and concurrent maternal and fetal indications for
induction. Rates of maternal GBS positive status were similar
in each group. The rates of each induction method and labor
intervention were compared and were remarkable for higher
rates of need for cervical ripening, specifically prostaglandin
use, and placement of a fetal scalp electrode and/or an
intrauterine pressure catheter in the early amniotomy group.
The proportion of women receiving early amniotomy varied
by year: early amniotomy was more prevalent in 2008 and
2011 compared to 2009 and 2010.

Overall, the rate of chorioamnionitis was 12.4% and did
not change with exposure to early artificial amniotomy (10.2
versus 13.2%; P = 0.12) (Table 2). However, within the cohort
of women who delivered vaginally, there was a statistically
significant 57.5% decrease (8.4 versus 14.6%, P = 0.01) in
the rate of chorioamnionitis in the early amniotomy group.
This decrease did not translate into an increase in the rate of
chorioamnionitis among those in the early amniotomy group
who underwent a cesarean section (12.7 versus 9.7%, P = 0.3).

Associations between demographic variables of inter-
est and chorioamnionitis are included in Table 3. Location

of prenatal care and the use of epidural anesthesia were
associated with increased rates of chorioamnionitis, while
use of intrauterine pressure catheters, fetal scalp electrodes,
maternal GBS positive status, and need for cervical ripening
were not. Although no variables were associated with both
early amniotomy and chorioamnionitis, we identified vari-
ables that were associated with either early amniotomy or
chorioamnionitis as potential confounders. Controlling for
these potential confounders (intrauterine pressure catheter,
fetal scalp electrode, induction agent, year of delivery,
and epidural use), the association between early artificial
amniotomy and chorioamnionitis persisted in the subset who
delivered vaginally (OR 0.56, 95% CI 0.34-0.93) (Table 5).
This association between early artificial amniotomy and
chorioamnionitis was not significant in the overall popula-
tion when controlling for potential confounders associated
with chorioamnionitis (P < 0.1) including location of
prenatal care, gestational age, use of epidural, meconium
stained amniotic fluid, and cervical ripening (OR 0.76, 95%
CI 0.52-1.10) (Table 5).

Associations between early amniotomy and relevant sec-
ondary outcomes are listed in Table 2. 1,062 women (67.8%)
had a vaginal delivery. Among those with a vaginal delivery,
the overall time from 4cm cervical dilation to delivery
was 413 minutes. Early amniotomy at <4 cm dilation was
associated with an approximately 2 hours and 20 minutes
decreased time from 4 cm dilation to delivery (P < 0.001).

The overall rate of cesarean section was 32.2%. The rate
of cesarean section was higher among those exposed to early
artificial amniotomy (40.2 versus 29.5%; P < 0.001). When
comparing the indication for cesarean section (Table 4),
early artificial amniotomy was associated with fewer cesarean
sections performed for active phase labor dystocia (defined as
arrest of active phase or arrest of descent) and more cesarean
sections for nonreassuring fetal status or latent phase labor
dystocia (defined as failed induction or failure to progress),
but none of these differences were statistically significant.
Among patients with a cesarean section, neonatal weight was
112 grams lower in the early compared to the late amniotomy
group (P = 0.02). The overall rate of endometritis was
1.3%. The rate of endometritis was increased in the early
amniotomy group (2.3 versus 0.9%, P = 0.04); however, the
absolute risk remained low.

There were no significant differences in median 5-minute
APGAR scores (9 versus 9, P = 0.13) or the rate of admission
to the neonatal intensive care nursery (14.3 versus 14.2%, P =
0.95) between the exposed and unexposed groups (Table 2).

4, Discussion

Our study is the first to evaluate the rate of chorioamnionitis
as the primary outcome in nulliparous women undergoing
an induction of labor at term comparing those exposed
versus those not exposed to early artificial amniotomy. We
found that early artificial amniotomy did not increase the
rate of chorioamnionitis. In addition, this intervention more
than halved the rate of chorioamnionitis among those who
delivered vaginally. Although maternal GBS positive status
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TABLE 1: Association between demographic variables and amniotomy exposure.
Variable Early amniotomy Late amniotomy P value*
N =398 N =1,169
Maternal age, yr 23 (19-29) 22 (19-28) 0.48
African American race, n (%) 98 (26.3) 310 (28.3) 0.48
Chronic hypertension or preeclampsia, # (%) 127 (31.9) 336 (28.7) 0.23
Pregestational or gestational diabetes, # (%) 27 (6.8) 56 (4.8) 0.12
Obesity, 7 (%) 23 (8.3) 104 (8.9) 0.72
HIV, 1 (%) 0 0
Lupus, 7 (%) 2(0.5) 0 0.06
Smoking, 7 (%) 8(2) 22 (1.9) 0.83
Location of prenatal care, 1 (%)
Private practice 251 (63.9) 744 (65.2)
Medicaid practice 134 (34.1) 368 (32.3) 0.71
No prenatal care 8(2.0) 29 (2.5)
Gestational age at delivery, wk 39.6 (39.0-41.0) 40.0 (39.1-41.0) 0.07
Neonatal weight, gms 3275 (2895-3610) 3220 (2856-3556) 0.10
Indication for induction, n (%)
Maternal 27 (51.9) 227 (52.7)
Fetal 25 (48.1) 198 (48.9) 0.68
Both 0 6 (1.4)
Method of Induction, n (%)
Pitocin 329 (82.7) 962 (82.3) 0.87
Prostaglandin 224 (56.6) 576 (49.4) 0.01
Foley bulb 79 (20.0) 216 (18.5) 0.53
Multiple methods 227 (57.3) 606 (52.0) 0.06
Any cervical ripening 266 (67.2) 710 (60.9) 0.03
Epidural anesthesia, 71 (%) 366 (94.1) 1,084 (94.1) 0.99
Maternal GBS positive, 1 (%) 135 (36.1) 377 (34.2) 0.50
Number of vaginal exams, 7 (%) 8 (6-11) 8 (6-10) 0.47
Meconium stained amniotic fluid, n (%) 64 (16.4) 217 (18.7) 0.30
Fetal scalp electrode, 1 (%) 181 (45.5) 395 (33.8) <0.001
Intrauterine pressure catheter, n (%) 232 (58.3) 533 (45.7) <0.001
Year of delivery, n (%)
2008 133 (33.6) 230 (19.7)
2009 98 (24.8) 267 (22.9) ~0.001
2010 55 (13.9) 334 (28.6)
2011 110 (27.8) 337 (28.9)
Cervical dilation at amniotomy (cm) 3 (3.0-3.5) 4.5(4.0-5.2) <0.001

*Categorical data analyzed with chi-square tests and data reported as N (%).

Continuous data analyzed with nonparametric comparison of medians and reported as median (interquartile range).

and IUPC use have been associated with increased rates of
chorioamnionitis in other studies [19, 20] we did not find this
association in our study.

We also demonstrated that early artificial amniotomy
significantly decreased the time to vaginal delivery by more
than 2 hours. Not only is this relevant for labor floor turnover,
but also this may decrease the rate of unstudied maternal
morbidities among those for whom expedited delivery is
most critical.

Prior randomized controlled trials evaluating early arti-
ficial amniotomy and induction of labor have been powered
to primary outcomes of either time to delivery [8, 11] or the

rate of cesarean section [9, 10]. Of these, only two studies
specifically looked at outcomes in nulliparous women [8,
9]. Neither of these studies showed a significant difference
in the rate of chorioamnionitis between groups, although
Gagnon-Gervais et al. showed a trend toward a decrease in
the rate of intrapartum fever (6 versus 25%, P = 0.05) [9]
while MacOnes et al. showed a nonsignificant increase in
chorioamnionitis (115 versus 8.5%, P = 0.22) [8]. Although
our 12.5% overall rate of chorioamnionitis is higher than
the 5% average rate of chorioamnionitis for all patients who
deliver at our institution (unpublished data), it is comparable
to those rates of chorioamnionitis in studies with a similar
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TABLE 2: Association between amniotomy exposure and maternal outcomes.

Early amniotomy

Late amniotomy

Outcome P value®
N =398 N =1,169
Chorioamnionitis, n (%) 40 (10.2) 149 (13.2) 0.12
Rates of chorioamnionitis based on mode of delivery, n (%)
Vaginal delivery 20 (8.4) 117 (14.6) 0.01
Cesarean section 20 (12.7) 32(9.7) 0.30
Mode of delivery, n (%)

Cesarean section 160 (40.2) 345 (29.5) <0.001
Operative vaginal delivery 31(7.8) 117 (10.0) 0.19
Time to vaginal delivery, minutes 329 (216-493) 472 (313-700) <0.001

Fetal weight (gms)
Vaginal delivery 3172 (2828-3444) 3192 (2828-3528) 0.33
Cesarean section 3332 (2856-3696) 3444 (3065-3752) 0.02
Endometritis, n (%) 9(2.3) 11 (0.9) 0.04
Cord prolapse, 1 (%) 1(0.3) 2(0.2) 0.56
Neonatal 5-minute APGARs 9(9-9) 9(9-9) 0.13
Admission to intensive care nursery, 7 (%) 57 (14.3) 166 (14.2) 0.95

*Categorical data analyzed with chi-square tests and data reported as N (%).

Continuous data analyzed with nonparametric comparison of medians and reported as median (interquartile range).

population [8, 9]. Similarly, our rates of admission to the
neonatal intensive care nursery (14.3 versus 14.2%) are also
comparable to rates noted by MacOnes et al. (13.6 versus
15.0%) [8].

Previously published data is inconsistent regarding the
association between early amniotomy and the risk of cesarean
section [8-11]. While we found an overall increased rate
of cesarean section, this could not be attributed to an
increase in cesarean sections performed for either dystocia
or nonreassuring fetal status. Although macrosomia can be
associated with increased cesarean section rates, there was
no difference in neonatal weights in the early versus late
amniotomy groups. The 112-gram decrease in neonatal weight
in the women in the early amniotomy group who underwent
a cesarean section, although statistically significant, is not
clinically relevant.

Our study has several strengths. First, based on a
PUBMED search of the words “amniotomy” or “artificial
rupture of membranes” along with either “fever;” “chorioam-
nionitis,” “nulliparous,” or “induction of labor;” which was
performed in March 2012 and reaffirmed in March 2014, our
study is the largest cohort of nulliparous women studied to
date and the first to be powered to the rate of chorioam-
nionitis as the primary outcome. In addition, all patients
were enrolled from a single institution thereby increasing the
consistency of care between patients. Finally, our decrease in
time to delivery is similar to that seen in other studies on early
amniotomy in nulliparous induction of labor: 2.3 hours [8]
and 4.1 hours [9]. Our rates of chorioamnionitis and neonatal
intensive nursery admission are also similar to these studies
[8, 9] supporting the reproducibility of our findings.

Our study was not without weaknesses. The retrospective
nature makes it impossible to prove causation, only an asso-
ciation, between early artificial amniotomy and outcomes of
interest. As patients were not randomized, the decision to

perform amniotomy was based upon provider preference and
may be performed not only as part of normal labor induction
butalso during the management of preexisting nonreassuring
fetal status or labor dystocia. This provider bias may have
influenced our results, particularly the increased rate of
cesarean section. It is noteworthy that prior randomized
controlled trials have not found an increase in cesarean
section rates when amniotomy is used as an induction agent
[8,9, 11], except when performed immediately after induction
with a foley balloon and in the absence of regular contractions
[10]. Provider bias is also evident in the variation in the rate
of early artificial amniotomy by year. Maternal-fetal medicine
specialists covered the labor floor with greater frequency
prior to 2009 and again in 2011; from 2009 to 2010 there was
greater generalist and laborist coverage.

Our definitions of chorioamnionitis and endometritis
were derived from ICD-9 codes rather than culture proven
infections. However, given the uniformity of the definition
employed by providers in making this diagnosis and the data
abstraction by trained professionals, we believe our findings
should still be generalizable.

We defined length of labor as time from a cervical dilation
of 4 cm to delivery. The time from use of first induction agent
to delivery might be a more uniform way of evaluating the
effect of early amniotomy on the length of labor; however,
it was difficult to determine the start time of induction in
a retrospective fashion. Despite this limitation, we do not
believe that the amount of time that each group labored
before 4cm dilation should differ significantly and thus
impact our results.

Finally, as with other studies on early amniotomy, we
lack good indicators of neonatal outcomes. We only analyzed
short-term outcomes such as APGAR scores and nursery
acuity, but rates of neonatal sepsis and poor neurodevelop-
mental outcomes would be better measures of the true risks
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TABLE 3: Association between demographic variables and chorioamnionitis.
Variable Chorioamnionitis No chorioamnionitis P value®
N =189 N =1,333
Maternal age, yr 22 (19-28) 22 (19-29) 0.50
African American race, n (%) 52 (28.9) 341 (27.4) 0.67
Chronic hypertension or preeclampsia, 11 (%) 55(29.1) 403 (30.2) 0.75
Pregestational or gestational diabetes, 7 (%) 6(3.2) 76 (5.7) 0.15
Obesity, 1 (%) 11 (5.8) 121 (9.1) 0.13
HIV, n (%) 0 0
Lupus, n (%) 0 2(0.15) 1.0
Smoking, 7 (%) 3 (L.6) 27 (2.0) 1.0
Location of prenatal care, n (%)
Private practice 110 (60.1) 857 (65.6)
Medicaid practice 64 (35.0) 423 (32.4) 0.03
No prenatal care 9 (4.9) 26 (2.0)
Gestational age at delivery, wk 40.1(39.0-41.1) 40.0 (39.0-41.0) 0.07
Neonatal weight, gms 3248 (2856-3584) 3304 (2940-3528) 0.75
Indication for induction, # (%)
Maternal 66 (34.9) 504 (37.8)
Fetal 121 (64.0) 821(61.6) 0.59
Both 2 (L1) 8(0.6)
Method of induction, n (%)
Pitocin 157 (83.1) 1,097 (82.3) 0.79
Prostaglandin 97 (51.3) 677 (51.0) 0.93
Foley bulb 39 (20.6) 247 (18.6) 0.50
Multiple methods 102 (54.0) 706 (53.2) 0.84
Any cervical ripening 115 (60.9) 832 (62.7) 0.63
Epidural anesthesia, 11 (%) 183 (97.3) 1,267 (93.6) 0.04
Maternal GBS positive, 11 (%) 53(29.8) 441 (35.5) 0.14
Number of vaginal exams, # (%) 8 (6-10) 8 (6-11) 0.12
Meconium stained amniotic fluid, n (%) 43 (22.5) 238 (17.5) 0.10
Fetal scalp electrode, 1 (%) 67 (35.5) 489 (36.7) 0.74
Intrauterine pressure catheter, 7 (%) 82 (43.4) 658 (49.4) 0.12
Year of delivery, n (%)
2008 50 (26.5) 306 (23.0)
2009 40 (21.2) 318 (23.9) -
2010 46 (24.3) 333 (25.0) ’
2011 53 (28.4) 373 (28.0)
*Categorical data analyzed with chi-square tests and data reported as N (%).
Continuous data analyzed with nonparametric comparison of medians and reported as median (interquartile range).
TABLE 4: Indication for cesarean section.
Indication Early amniotomy Late amniotomy P value*
N =160 N =345
Labor dystocia, 7 (%)
Arrest of active phase 32 (20) 93 (27.0)
Arrest of descent 23(14.4) 59 (17.1)
Failure to progress 13 (8.1) 22(6.4)
Failed induction of labor 12 (7.5) 12 (3.5)
Nonreassuring fetal heart tracing (NRFHT), # (%)
NRFHT/fetal intolerance of labor 74 (46.3) 126 (36.5)
NRFHT with concurrent diagnosis of arrest 4(2.5) 26 (7.5) 0.8
Cord prolapse 1(0.6) 2(0.6)
Other, 1 (%)
Malpresentation 0 2(0.6)
Elective 1(0.6) 2(0.6)
Placenta previa 0 1(0.3)

*Categorical data analyzed with chi-square tests and data reported as N (%).
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TABLE 5: Multivariable logistic analyses. Association between early amniotomy and chorioamnionitis, controlling for potential confounders.

Variable Odds ratio 95% CI P value
Association with chorioamnionitis, among those with vaginal delivery

Early amniotomy 0.56 0.34-0.93 0.02

Confounders
Intrauterine pressure catheter 0.83 0.54-1.28 0.41
Fetal scalp electrode 0.86 0.54-1.38 0.54
Epidural anesthesia 0.94 0.69-1.27 0.68
Year of delivery 0.95 0.81-1.11 0.53
Any cervical ripening 0.90 0.62-1.30 0.58

Association with chorioamnionitis, among all patients

Early amniotomy 0.76 0.52-1.10 0.15

Confounders
Location of prenatal care 1.33 1.00-1.76 0.04
Gestational age at delivery 1.02 0.96-1.08 0.61
Epidural anesthesia 0.99 0.98-1.01 0.51
Meconium stained amniotic fluid 0.99 0.97-1.01 0.44
Any cervical ripening 0.92 0.67-1.26 0.60

or benefits of early amniotomy. Unfortunately, due to the fact
that neonatal data is captured under the infant’s name and
medical record number, which cannot be linked to maternal
data at our institution, abstracting this information from
chart review was beyond the scope of this study.

Our findings suggest that early artificial amniotomy does
not increase the rate of chorioamnionitis but does decrease
the time to vaginal delivery. This should be considered when
managing patients for whom a decreased length of labor may
be critical.

5. Conclusions

In nulliparous women undergoing an induction of labor, early
artificial amniotomy does not increase the rate of clinical
chorioamnionitis.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

Acknowledgments

The authors would like to acknowledge Stacey Hoftman,
James Kriebel, and Amy Kronberger for their help acquiring
data from ICD-9, BabyTracker, and Centricity Perinatal
databases, respectively.

References

[1] J. A. Martin, B. E. Hamilton, S. J. Ventura, M. J. K. Osterman,
E. C. Wilson, and T. J. Mathews, “Births: final data for 2010,
National Vital Statistics Reports, vol. 61, no. 1, pp. 1-72, 2012.

[2] A. B. Caughey, V. Sundaram, A. J. Kaimal et al., Maternal
and Neonatal Outcomes of Elective Induction of Labor. Evidence

N

[10

(11]

Report/Technology Assessment no. 176. (Prepared by the Stan-
ford University-UCSF Evidenced-Based Practice Center under
Contract no. 290-02-0017), Agency for Healthcare Research and
Quality, Rockville, Md, USA, 2009.

K. O’Driscoll, M. Foley, and D. MacDonald, “Active manage-
ment of labor as an alternative to cesarean section for dystocia,”
Obstetrics and Gynecology, vol. 63, no. 4, pp. 485-490, 1984.

W. D. Fraser, R. Sauve, 1. J. Parboosingh, T. Fung, R. Sokol, and
D. Persaud, “A randomized controlled trial of early amniotomy,”
British Journal of Obstetrics and Gynaecology, vol. 98, no. 1, pp.
84-91, 1991.

W. D. Fraser, S. Marcoux, J.-M. Moutquin, and A. Christen,
“Effect of early amniotomy on the risk of dystocia in nulliparous
women,” The New England Journal of Medicine, vol. 328, no. 16,
pp. 1145-1149, 1993.

The UK Amniotomy Group, “A multicenter randomized trial of
amniotomy in spontaneous first labour at term,” British Journal
of Obstetrics and Gynaecology, vol. 101, no. 4, pp. 307-309, 1994.
T.J. Garite, M. Porto, N. J. Carlson, P. J. Rumney, and P. A. Reim-
bold, “The influence of elective amniotomy on fetal heart rate
patterns and the course of labor in term patients: a randomized
study;,” American Journal of Obstetrics and Gynecology, vol. 168,
no. 6, pp. 1827-1832, 1993.

G. A. MacOnes, A. Cahill, D. M. Stamilio, and A. O. Odibo, “The
efficacy of early amniotomy in nulliparous labor induction: a
randomized controlled trial,” American Journal of Obstetrics &
Gynecology, vol. 207, no. 5, pp. 403.e1-403.e5, 2012.

K. Gagnon-Gervais, E. Bujold, M.-H. Iglesias et al., “Early
versus late amniotomy for labour induction: a randomized
controlled trial;” The Journal of Maternal-Fetal & Neonatal
Medicine, vol. 25, no. 11, pp. 2326-2329, 2012.

R. Levy, A. Ferber, A. Ben-Arie et al., “A randomised compari-
son of early versus late amniotomy following cervical ripening
with a Foley catheter,” BJOG, vol. 109, no. 2, pp. 168-172, 2002.
B. M. Mercer, T. McNanley, J. M. O’Brien, L. Randal, and B.
M. Sibai, “Early versus late amniotomy for labor induction: a
randomized trial,” American Journal of Obstetrics & Gynecology,
vol. 173, no. 4, pp. 1321-1325, 1995.



(12]

(13]

(14]

(15]

(16]

(17]

(20]

E. R. Newton, “Chorioamnionitis and intraamniotic infection,”
Clinical Obstetrics and Gynecology, vol. 36, no. 4, pp. 795-808,
1993.

J. G. Shatrov, S. C. M. Birch, L. T. Lam, J. A. Quinlivan, S.
Mclntyre, and G. L. Mendz, “Chorioamnionitis and cerebral
palsy: a meta-analysis,” Obstetrics & Gynecology, vol. 116, no. 2,
pp- 387-392, 2010.

P. G. Seaward, M. E. Hannah, T. L. Myhr et al., “International
multicentre term prelabor rupture of membranes study: evalu-
ation of predictors of clinical chorioamnionitis and postpartum
fever in patients with prelabor rupture of membranes at term,”
American Journal of Obstetrics and Gynecology, vol. 177, no. 5,
pp. 1024-1029, 1997,

S. H. Tran, Y. W. Cheng, A. J. Kaimal, and A. B. Caughey,
“Length of rupture of membranes in the setting of premature
rupture of membranes at term and infectious maternal morbid-
ity, American Journal of Obstetrics and Gynecology, vol. 198, no.
6, pp. 700.e1-700.¢5, 2008.

E. A. Friedman, “Primigravid labor: a graphicostatistical analy-
sis,” Obstetrics and Gynecology, vol. 6, no. 6, pp. 567-589, 1955.
J. Zhang, J. E. Troendle, and M. K. Yancey, “Reassessing the
labor curve in nulliparous women,” The American Journal of
Obstetrics & Gynecology, vol. 187, no. 4, pp. 824-828, 2002.
American College of Obstetricians and Gynecologists Com-
mittee on Obstetric Practice, ‘ACOG Committee Opinion no.
485: prevention of early-onset group B streptococcal disease in
newborns,” Obstetrics and Gynecology, vol. 117, no. 4, pp. 1019-
1027, 2011.

R. Kessous, A. Y. Weintraub, R. Sergienko et al., “Bacteruria with
group-B streptococcus: is it a risk factor for adverse pregnancy
outcomes,” Journal of Maternal-Fetal and Neonatal Medicine,
vol. 25, no. 10, pp. 1983-1986, 2012.

L. M. Harper, A. L. Shanks, M. G. Tuuli, K. A. Roehl, and A. G.
Cahill, “The risks and benefits of internal monitors in laboring
patients,” American Journal of Obstetrics & Gynecology, vol. 209,
no. 1, pp. 38.e1-38.e6, 2013.

International Scholarly Research Notices



