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Background: The timing of initiation of epidural analgesia and its causal relationship with
mode of delivery is controversial. This retrospective investigation reviews
and determines whether early initiation of epidural analgesia in nulliparous
women influences the rate of cesarean sections as well as other obstetric out-
come measures.

Methods: The nursing records of 1623 parturients who received epidural analgesia
were retrospectively reviewed. Of these, 704 nulliparous parturients who
presented in spontaneous labor or had spontaneous rupture of the membranes
and received epidural analgesia with a regimen of ropivacaine and fentanyl
were included in this study. All parturients received the epidural protocol fol-
lowing their first request. Parturients were divided into early (n = 457) and
late (n = 247) groups according to cervical dilatation < 3 cm and ≧ 3 cm,
respectively, when epidural analgesia was initiated. The mean primary
cesarean section rate during the research period was calculated from the
monthly report of the department of obstetrics and gynecology.

Results: The mean primary cesarean section rate in the institution was 23.6% during
the research period. The overall cesarean section rate was 13.4% (n = 704) in
the studied groups. The early group required more top-up epidural anesthetic
boluses, and had a higher cesarean section rate than the late group (16.4% vs.
7.7%, p = 0.002). However, the cesarean section rates of both groups were
lower than the mean primary cesarean section rate. No difference was
observed between groups in the percentage of arrested labor as the primary
indication for cesarean section. Early epidural analgesia shortened the dura-
tion of the active phase of the first stage of vaginal delivery. No difference
was observed between groups in the duration of the second stage or the
instrumental vaginal delivery rate.

Conclusions: The administration of epidural analgesia with a regimen of ropivacaine and
fentanyl should not be delayed until cervical dilatation reaches 3 cm in nulli-
paras who are in spontaneous labor or have spontaneous rupture of the mem-
branes. The timing of epidural analgesia should be determined on an individ-
ualized basis.
(Chang Gung Med J 2008;31:395-401)

Key words: epidural analgesia, ropivacaine, cesarean section rate, nulliparas

From the Department of Anesthesiology; 1Department of Obstetrics and Gynecology, 2The Second Section of Cardiology, Chang
Gung Memorial Hospital, Taipei, Chang Gung University College of Medicine, Taoyuan, Taiwan; 3Department of Health Care
Management, National Taipei College of Nursing, Taipei, Taiwan.
Received: Jul. 4, 2007; Accepted: Sep. 28, 2007
Correspondence to: Dr. Eng-Chye Chuah, Department of Anesthesiology, Chang Gung Memorial Hospital. No. 199, Dunhua N.
Rd., Songshan District, Taipei City 105, Taiwan (R.O.C.) Tel.: 886-2-27135211 ext. 3162; Fax: 886-3-3287586; E-mail:
ring3412@yahoo.com.tw

395Original Article



Chang Gung Med J Vol. 31 No. 4
July-August 2008

Hui-Ling Lee, et al
Epidural ropivacaine in nulliparas

396

Epidural analgesia provides effective pain relief
during labor and delivery, but has side effects.

The effects of epidural analgesia on the progress and
outcomes of labor are controversial.(1-9) The timing of
initiation of epidural analgesia and its associated
cesarean section rate have been debated.(1-7)

Previously it was recommended that physicians
delay administration of epidural analgesia in nulli-
parous parturients until cervical dilatation reaches 4-
5 cm to avoid prolonged labor and reduce the risk of
a required cesarean section.(10) However, the updated
Practice Guidelines for Obstetric Anesthesia(11) states
that epidural analgesia should not be withheld on the
basis of achieving an arbitrary cervical dilation, and
should be offered on an individualized basis. Most
clinical reports on this issue concern analgesia with
bupivacaine.(1-9) Epidural bupivacaine provides highly
effective pain relief, but limitations to its utility
include motor blockade and cardiovascular toxici-
ty.(12) Studies conflict on whether the choice of local
anesthetic influences the mode of delivery.(13-15)

Ropivacaine, which is a long-acting amide local
anesthetic agent, is almost identical to bupivacaine in
onset, quality and duration of sensory block.(16)

Ropivacaine has been reported to decrease the poten-
tial of central nervous system toxicity, cardiotoxicity
and neonatal depression, and it also produces less
motor block than bupivacaine. Motor block may
influence pelvic floor tone and maternal expulsive
efforts.(14,15) These properties suggest that ropivacaine
could be superior to bupivacaine in obstetric analge-
sia. Eddleston et al. reported that ropivacaine may
increase the likelihood of spontaneous delivery, and
decrease the rate of instrumental vaginal delivery.(13)

However, some investigations demonstrated no dif-
ference in the mode of delivery between ropivacaine
and bupivacaine for labor epidural analgesia.(14,15)

In the past few years, epidural analgesia had
been administered to nulliparous parturients with a
regimen of ropivacaine and fentanyl. Many of these
patients had not reached 3-4 cm of cervical dilata-
tion. The purpose of this retrospective study was to
review and determine whether early initiation of
epidural analgesia with ropivacaine in nulliparous
women influences the rate of cesarean sections and
other obstetric outcome measures.

METHODS
The study was approved by the Ethics

Committee of our hospital. The nursing records of
1623 parturients who received epidural analgesia
from August 2003 to July 2005 were retrospectively
reviewed. We sequentially excluded parturients with
incomplete data records (7), a regimen other than
ropivacaine (260), preterm labor or termination (26),
failed or replaced epidural catheterization during
epidural analgesia (9), admission for induction of
labor (252), a seizure history (1), pregnancy induced
hypertension (13), and gestational diabetes mellitus
(22), and those who were not nulliparas (329).
Finally, 704 nulliparous parturients who presented in
spontaneous labor or with spontaneous rupture of the
membranes and received epidural analgesia with
ropivacaine and fentanyl were included in this study.

The epidural insertion followed intravenous pre-
hydration with 500-1,000 ml of lactated Ringer’s
solution. The lower lumbar epidural space was iden-
tified by the loss-of-resistance technique with a 18-
gauge Tuohy needle with the parturient in the lateral
position. An epidural catheter was inserted into the
epidural space. If no signs of an intravascular or sub-
arachnoid puncture were observed, the catheter was
secured and the parturient was placed in the supine
position with left uterine displacement. All parturi-
ents received a standardized epidural protocol when
requiring analgesia which consisted of a 10 ml initial
loading dose of ropivacaine (0.75 mg/ml) and fen-
tanyl (7.5 µg/ml), and a continuous maintenance
dose of ropivacaine (0.75 mg/ml) combined with
fentanyl (2 µg/ml) given at a rate of 10 ml/hour after
15 minutes of normal recordings (electrocardiogra-
phy, automated noninvasive blood pressure and fetal
heart rate monitoring). An additional 1.5-2 mg/ml
ropivacaine 10 ml was given as a top-up bolus to
achieve adequate pain relief at the request of the
patient. Epidural analgesia was continued through
the second stage of labor. Decisions concerning
obstetrical management were made by the obstetri-
cians.

Maternal age, body height and body weight
were recorded as pre-labor characteristics. The dura-
tions from admission to delivery, and from initiation
of epidural analgesia to delivery, the durations of the
active phase of the first stage and of the second
stage, the frequency of top-up boluses and parturi-
ents’ complaints after epidural anesthesia (including
nausea, vomiting, backache and dizziness) were
recorded as labor characteristics. The mode of deliv-
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ery, primary indication for cesarean section, Apgar
scores of the newborn, and postpartum hemorrhage
were recorded as labor outcomes. The extent of cer-
vical dilatation when initiating epidural analgesia
was also recorded. Parturients were divided into
early and late groups based on the extent of cervical
dilatation < 3 cm and ≧3 cm, respectively, when ini-
tiating epidural analgesia.

There was a total 4046 parturients in our hospi-
tal during this study period. The mean primary
cesarean section rate during the research period was
calculated from the monthly report of the department
of obstetrics and gynecology. Data were presented as
mean± standard deviation. Differences in continu-
ous variables were analyzed with Student’s t test.
Differences in categorical variables were analyzed
with the chi-square test with Yates’ correction, or
with Fisher’s exact test. A value of p < 0.05 was
viewed as statistically significant.

RESULTS

Data were obtained from 704 parturients, of
whom 457 were in the early group and 247 were in
the late group. The sample size of 704 had an 85%
power to detect differences. The alpha was equal to
0.05.

No differences were observed in pre-labor char-
acteristics between the two groups. The mean values
for maternal age, height, and weight were 30 years,
160 cm, and 67 kg, respectively. Parturients in the
early group had more complaints of discomfort after
epidural analgesia; the most common complaints
were nausea and vomiting. The early group required
more top-up boluses of local anesthetic to achieve
adequate pain relief, had a longer mean duration
from admission to delivery (957±538 min vs. 642
± 409 min, p < 0.0001) and a longer mean duration
from initiation of epidural analgesia to delivery (596
± 369 min vs. 394± 237 min, p < 0.0001). The
duration of the active phase of the first stage in vagi-
nal delivery with early epidural analgesia was shorter
than that with late analgesia. (246± 197 min vs. 368
± 221 min, p < 0.0001). No difference was observed
for the duration of the second stage (93± 57 min vs.
102±70 min, p = 0.113) (Table 1). The early group
had a higher cesarean section rate than the late group
(16.4% vs. 7.7%, p = 0.002). Arrested labor was the
primary indication for cesarean section in 80.0%

(60/75) and 84.2% (16/19) in the early and late
groups, respectively (p > 0.99). Therefore the higher
cesarean section rate in the early group was not a
result of an increase in arrested labor. Other reasons
for cesarean section included fetal distress (13/704,
1.8%), fever in the parturient or suspected chorioam-
nionitis (4/704, 0.6%) and instrumental delivery fail-
ure (1/704, 0.1%). No difference was observed
between early and late groups in the instrumental
delivery rate, Apgar score of the newborn, or number
of postpartum hemorrhages (Table 2).

The overall cesarean section rate in our studied
group (13.4%) was lower than the mean primary
cesarean section rate for all parturients (23.6%) dur-
ing the research period.

Table 2. Labor Outcome

Descriptor
Early group Late group

p value
(n = 457) (n = 247)

Vaginal delivery 307 (67.2%) 185 (74.9%) 0.041*

Instrumental delivery 75 (16.4%) 43 (17.4%) 0.816

Cesarean delivery 75 (16.4%) 19 (7.7%)0 0.002*

Cesarean for arrested labor 60 (80.0%) 16 (84.2%) > 0.99

Cesarean for fetal distress 12 (16.0%) 1 (5.3%)0 0.455

Cesarean for other reasons 3 (4.0%)0 2 (10.5%) 0.265

Apgar score < 7 at 1 min 10 (2.2%)0 3 (1.2%)0 0.559

PPH 1 (0.2%)0 1 (0.4%)0 > 0.99

Abbreviations: PPH: postpartum hemorrhage; *: Statistical
significance.

Table 1. Labor Characteristics

Descriptor
Early group Late group

p value
(n = 457) (n = 247)

Frequency of discomfort 54 (11.8%) 10 (4.0%) 0.001*
complaints

Frequency of top-up boluses 0.8± 1.3 0.3± 0.6 < 0.0001*

Duration from admission to 957± 538 642± 409 < 0.0001*
delivery (min)

Duration from initiation of epidural 596± 369 394± 237 < 0.0001*
analgesia to delivery (min)

Duration of active phase of 246± 197 368± 221 < 0.0001*
first stage (min)

Duration of second stage (min) 93± 57 102± 70 0.113

*: Statistical significance.
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DISCUSSION

This study had four major findings: (1) Epidural
analgesia in nulliparas did not raise the incidence of
primary cesarean sections. (2) The early group
required more top-up epidural anesthetic boluses,
and had a higher cesarean section rate than the late
group. (3) The duration of the second stage, the
instrumental delivery rate, and the percentage of
patients with arrested labor as a primary indications
for cesarean section were irrelevant to the timing of
initiating epidural analgesia. (4) Early epidural anal-
gesia accelerated the active phase of the first stage
for parturients who delivered vaginally. These facts
should always be discussed with parturients, to allow
them to make informed decisions.

The increased availability of epidural analgesia
has not been accompanied by a higher cesarean sec-
tion rate.(17,18) Additionally, the primary cesarean sec-
tion rate can be influenced by the institution.(17)

According to the Taiwan Quality Indicator Project,
the primary cesarean section rate is an important
indicator of medical quality. These data indicate that
epidural analgesia does not raise the risk of primary
cesarean section in nulliparous parturients who pre-
sent in spontaneous labor or with spontaneous rup-
ture of the membranes. Our data are consistent with
current advice, and patients should be reassured that
the application of epidural analgesia does not
increase the incidence of cesarean delivery.(11) The
studied group did not include parturients who had
induction of labor, which is a well-known risk factor
for cesarean delivery.(19) This may explain why the
studied group had a lower than average cesarean sec-
tion rate.

Some observational studies have reported that
early administration of epidural analgesia raises the
rate of cesarean delivery.(2,7) However, other studies
have found no difference.(1,3,4,6) This study found that
early epidural analgesia led to a significantly higher
cesarean section rate than late epidural analgesia, but
found no difference in the percentage of arrested
labor between the early and late groups.

This study found that patients in the early group
had more pain in the labor course than those in the
late group, since they required more top-up boluses.
Requests for analgesia early in labor has been report-
ed as a sign of dysfunctional labor.(20-22) The intensity

of labor pain may be associated with an increased
risk of cesarean delivery.(20-22) Our data demonstrated
that the cesarean section group required more top-up
boluses than the vaginal delivery group (1.3± 2.0
vs. 0.5± 0.9, not shown in the table). The need for
epidural local anesthetics was higher among women
who underwent cesarean delivery for dystocia than in
women who delivered vaginally.(23) If parturients with
severe labor pain were more likely to request epidur-
al analgesia, then the association between early
epidural analgesia and cesarean delivery would be
logical, but not causative.(21) This finding provides
one explanation why the early group had a higher
cesarean section rate than the late group.

The early group had longer mean durations from
admission to delivery, and from initiation of epidural
analgesia to delivery. Conversely, early epidural
analgesia was found to shorten the duration of the
active phase of the first stage in vaginal delivery.
Factors influencing the progress of labor are not well
understood. Autonomic imbalance has been pro-
posed as an explanation for the association between
epidural analgesia and prolonged labor.(24) Epidural
analgesia theoretically attenuates the maternal
response to stress and decreases the pain of parturi-
tion and plasma epinephrine levels, but has no influ-
ence on oxytocin secretion or the frequency of uter-
ine contractions, and therefore facilitates cervical
dilatation.(24,25) Most studies did not differentiate
between the latent and active phases in the first
stage. The duration of the latent phase is poorly
defined and the effects of epidural analgesia on it are
hard to evaluate. The active phase of the first stage
has been widely studied, but no definite conclusions
have been drawn.(26)

Prolonged infusion of an epidural anesthetic
may lead to motor blockade, and raise the risk of
instrumental delivery.(27) Our data indicate that the
early group had a longer epidural anesthetic infusion
than late group, but the rates of instrumental vaginal
delivery were not increased and the second stage was
not prolonged compared to the late group. This is
consistent with previous studies.(1,3-6) We conclude
that our regimen with a low-concentration of ropiva-
caine and fentanyl does not generally lead to motor
blockade.

Administration of epidural analgesia with a regi-
men of ropivacaine and fentanyl does not need to be
delayed until cervical dilatation reaches 3 cm in nul-
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liparas who are in spontaneous labor or have sponta-
neous rupture of the membranes. While it is true that
this study demonstrated a higher cesarean section
rate in the early group, it was still a much lower
absolute percentage compared to the mean primary
cesarean section rate in our institution.

Limitations
This study had some limitations. First, oxytocin

usage was not recorded, so it could not be compared.
Second, most of our parturients accepted epidural
analgesia in early labor, thus leading to different par-
turient numbers between groups. A prospective study
with adequate control on potential confounders
should be designed for future study.
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