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The Influence of Continuous Epidural Bupivacaine Analgesia on
the Second Stage of Labor and Method of Delivery in

Nulliparous Women

David H. Chestnut, M.D.,* Gail E. Vandewalker, M.D.,t Cindy L. Owen, M.D.,t
James N. Bates, M.D., Ph.D.,1t Won W. Choi, M.D.§

A randomized, double blind, placebo-controlled study was per-
formed to evaluate the analgesic efficacy and influence of continuing
an epidural infusion of 0.125% bupivacaine beyond a cervical di-
latation of 8 cm in nulliparous women. When the cervix was =8 cm
dilated, coded study solution was substituted for the known 0.125%
bupivacaine solution. The study solution for 46 patients was 0.125%
bupivacaine; 46 patients received saline. During the first stage of
labor, 44 (96%) women in the bupivacaine group, and 45 (98%) in
the saline group, had analgesia of excellent or good quality. During
the second stage, 36 (82%) women in the bupivacaine group, versus
18 (41%) women in the saline group, had analgesia of excellent or
good quality (P < .0001). Six (13%) women in each group underwent
cesarean delivery after the start of the study solution. Among the
women who delivered vaginally, the mean (+S.D.) duration of the
second stage of labor was 124 (£70) min in the bupivacaine group,
versus 94 (1:54) min in the saline group (P < .05). Twenty-one of 40
(53%) women in the bupivacaine group, versus 11 of 40 (28%) in the
saline group, underwent instrumental vaginal delivery (P < .05).
Twenty-eight of 40 (70%) women in the bupivacaine group, versus
six of 40 (15%) in the saline group, had surgical perineal anesthesia
for vaginal delivery (P <.0001). There were no significant differences
between groups in Apgar scores or umbilical cord blood acid-base
values. We conclude that, under the conditions of the present study,
epidural bupivacaine infusion beyond a cervical dilatation of 8 cm
provided satisfactory analgesia, but prolonged the second stage of
labor and increased the frequency of instrumental delivery in nul-
liparous women. However, maintenance of epidural bupivacaine
analgesia did not result in an increased incidence of abnormal po-
sition of the vertex or a more frequent performance of cesarean
section. (Key words: Anesthesia: obstetric. Anesthetic techniques:
epidural. Labor: second stage. Local anesthetics: bupivacaine.)

THERE IS CONTROVERSY regarding the use of epidural
analgesia during the second stage of labor. In a random-
ized but nonblinded study using an intermittent epidural
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bolus technique, Phillips and Thomas' reported no in-

crease in duration of the second stage, and a nonsignificant
decrease in the frequency of instrumental delivery, in
nulliparous women who received additional epidural bu-
pivacaine at complete cervical dilatation, compared with
women who received no additional bupivacaine. However,
many obstetricians prefer to discontinue epidural injection
or infusion of local anesthetic solutions during the second
stage. In an earlier study,? we observed that maintenance
of a continuous epidural infusion of 0.75% lidocaine be-
yond a cervical dilatation of 8 cm did not prolong the
second stage of labor or increase the frequency of instru-
mental delivery in nulliparous women, but it also did not
reliably provide second stage analgesia or perineal anes-
thesia. The purpose of the present study was to determine
if maintenance of continuous epidural bupivacaine anal-
gesia beyond a cervical dilatation of 8 cm in nulliparous
women: 1) prolongs the second stage of labor; 2) increases
the frequency of instrumental vaginal delivery and/or
cesarean section; 3) increases the incidence of abnormal
position of the vertex; and 4) affects the condition of the
infant at birth.

Methods

The protocol was approved by the University of Iowa
Institutional Review Board for research involving human
subjects. Written informed consent was obtained from
healthy nulliparous women with term (=36 weeks) sin-
gleton fetuses in vertex presentation. Women with pre-
eclampsia or insulin-dependent diabetes were excluded.
Each fetus had a normal heart rate pattern before induc-
tion of epidural analgesia.

Each patient received an intravenous infusion of 750
ml of Ringer’s lactate over 10-15 min before induction
of epidural analgesia. When the cervix was 3-7 cm dilated,
an epidural catheter was placed via the L3-4 interspace
and advanced 3-4 cm cephalad. Each patient received,
in sequence: 1) 3 ml of 0.5% bupivacaine, with 1:200,000
epinephrine; 2) 6-8 ml of 0.25% bupivacaine; and 3) a
continuous infusion of 0.125% bupivacaine, at 12-14 ml/
hr via a Harvard pump. Uterine displacement was main-
tained continuously, and each patient was encouraged to
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turn from side to side at 30-min intervals. The cephalad
dermatomal level of anesthesia was determined by pin-
prick at 30-min intervals. The infusion rate was increased
or decreased to maintain a sensory level of T10; if it was
necessary to increase the rate of infusion, the patient first
received an additional 2-5 ml bolus of 0.125% bupiva-
caine.

When the cervix was =8 cm dilated, a 60 ml syringe
of coded study solution, freshly prepared by the hospital
pharmacist according to a table of random numbers, was
substituted for the syringe known to contain 0.125% bu-
pivacaine. The patient, anesthesiologist, obstetrician, pe-
diatrician, and nursing staff were unaware of the identity
of the study solution. The study solution for one group
of patients was 0.125% bupivacaine; patients in the other
group received physiologic saline. The connecting tubing
was disconnected from the epidural catheter and flushed
with study solution before the infusion of study solution
was begun. The rate of study solution infusion was equal
to the previous rate of known bupivacaine infusion.

At complete cervical dilatation, each patient assumed
the 45° semirecumbent position and was encouraged to
push with contractions. One or two 5 ml boluses of coded
study solution were given to patients in whom perineal
anesthesia was absent. (The hospital pharmacist had pre-
pared a 10 ml syringe of coded study solution for this
purpose; patients in the bupivacaine group received 0.25%
bupivacaine; patients in the saline group received physi-
ologic saline.)

The obstetric staff had agreed that the infusion of study
solution would be continued until delivery in all patients
unless there was either fetal distress due to hypotension,
or a lack of progression in descent of the vertex after at
least 1 h of the second stage. The obstetric staff had also
agreed that operative delivery would be performed for
obstetric indications only; elective instrumental deliveries
were not performed.

The obstetrician was permitted to administer intrave-
nous alphaprodine (20 mg) or meperidine (25-50 mg) at
his/her discretion. However, supplemental anesthesia was
not administered to any patient until the time of delivery.
An epidural bolus of known local anesthetic was admin-
istered only if the obstetrician had decided to perform
operative delivery for an obstetric indication. Otherwise,
pudendal block and/or perineal infiltration with 1% li-
docaine were performed as indicated.

The anesthesiologist asked each patient to indicate her
pain score on an unmarked 100 mm visual analogue pain
scale (0 = no pain, 100 = worst possible pain) at 30-min
intervals. Further, the anesthesiologist asked each patient
to assess the quality of her analgesia during the first and
second stages of labor. The first assessment (“‘How would
you describe the quality of your pain relief since the epi-
dural was begun—excellent, good, fair, poor, very poor?”)
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was performed when the study solution was begun. The
second assessment (‘‘How would you describe the quality
of your pain relief during the time that you were push-
ing—excellent, good, fair, poor, very poor?’’) was per-
formed immediately after delivery. If an epidural bolus
of known local anesthetic was administered for operative
delivery, the second assessment of analgesia quality was
performed before administration of the epidural bolus.

Maternal blood pressure was determined at 1-min in-
tervals for 20 min, and subsequently at 15-min intervals,
with an automated blood pressure monitor. Maternal hy-
potension was defined as a decrease in systolic blood pres-
sure of 220%, or a systolic blood pressure < 100 mmHg.
Hypotension was treated promptly by increasing the rate
of intravenous fluid administration and by administering
5-10 mg of ephedrine intravenously.

The duration of the active phase of the first stage of
labor was defined as the interval between cervical dila-
tation of 4 and 10 cm. The duration of the second stage
of labor was defined as the interval between the diagnosis
of complete (10 cm) cervical dilatation and delivery. In-
strumental deliveries were recorded as low-pelvis or mid-
pelvis deliveries according to the definition of Williams
Obstetrics.® (Three conditions were required for an instru-
mental delivery to be recorded as low pelvis: the fetal
head had reached the perineal floor, the sagittal suture
was in the anteroposterior diameter of the outlet, and the
scalp was visible at the introitus. All instrumental deliveries
not fulfilling these conditions were recorded as mid-pel-
vis.®) Motor block was assessed according to the method
of Bromage“ (none, partial, almost complete, complete).
Neonatal assessment was by Apgar scores and umbilical
venous and arterial blood acid-base analysis.

Statistical analysis was by Student’s ¢ test, Mann Whit-
ney U-test, Chi square, and Fisher exact test as indicated.
P < .05 was considered statistically significant.

Results

One hundred and ten women consented to participate
in the study. Eleven women were excluded because they
were noted to have cervical dilatation of 28 cm either
before the epidural catheter could be placed or before a
T-10 sensory level could be established. Five women were
excluded because they underwent cesarean delivery for
dystocia after the start of the known bupivacaine infusion
but before the start of the study solution. Two women
were excluded because of a protocol violation.

Among the remaining 92 patients, there were 46 pa-
tients in each group. There were no significant differences
between groups in age, race, socioeconomic status, child-
birth preparation, weight, height, gestational age, and
cervical dilatation before induction of epidural analgesia
(table 1).
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TABLE 1. Maternal Characteristics
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TABLE 3. Method of Vaginal Delivery

Bupivacaine, Saline, Bupivacaine, Saline,
N = 46 N = 46 P Value N =40 N =40 P Value
Age (yr)* 21 x4 22+ 4 NS Spontaneous 19 (48%) 29 (73%) <.05
Race Low forceps 12 (30%) 7 (18%)
Caucasian 44 46 NS Mid vacuum followed by
Black 2 0 NS low forceps 6 (15%) 0 (0%)
Socioeconomic status Mid forceps 3 (8%) 4 (10%)
Indigent 39 34 NS
Private 7 12
Childbirth preparation class
E:;gze fg }g NS bupivacaine group, and ten in t.he sali.ne group, had in-
Health department/University 13 11 travenous oxytocin started after induction of epidural an-
Weight (kg)* 76+ 16 80+ 14 NS a]gesia (P = NS)_
Height (cm)* 1637 |166+7 | NS . .
Gestational age (weeks)* 404+1.3 l4oox15| Ns Table 2 lncludFs qther dat? regarding conduct of labqr.
Cervical dilatation before There were no significant differences between groups in
epidural (cm)* 48%09 | 44%11| NS duration of the active phase of the first stage of labor,

NS = not significant.
* Mean * §.D.

CONDUCT OF LABOR AND DELIVERY

Fourteen patients in the bupivacaine group, and 15 in
the saline group, were receiving intravenous oxytocin be-
fore induction of epidural analgesia. Five patients in the

TABLE 2. Conduct of Labor

Bupivacaine, Saline,
N =46 N =46 P Value
Duration of active phase of first
stage (min)* 354 +£236|331+182| NS
Duration of known bupivacaine
infusion (min)* 173 £126 221+ 1388| NS
Bupivacaine dosage before start
of study solution (mg)* 82+42 | 94+40 NS
Bupivacaine dosage after start of
study solution (mg)* 49 +28 0
Total bupivacaine dosage (mg)* |132+60 | 94+40 |<.005
Duration of second stage
(min)*+ 124 £ 70 9454 |<.05
Motor block at start of study
solution
None 23 (50%) | 26 (57%) | NS
Partial 19 (41%) | 16 (35%)
Almost complete 4 (9%) 4 (9%)
Complete 0 (0%) 0 (0%)
Motor block before delivery
None 24 (52%) | 41 (89%) | <.0005
Partial 18 (39%) | 4(9%)
Almost complete 4 (9%) 1(2%)
Complete 0(0%) 0 (0%)
Position of vertex immediately
before delivery
Occiput anterior 39 (85%) | 40 (87%) NS
Occiput posterior 6(13%) | 5(11%)
Occiput transverse 1 (2%) 1(2%)

NS = not significant.
* Mean * S.D.

+ Excluding the six women in each group who underwent cesarean
delivery.

duration of infusion of known bupivacaine, or dosage of
bupivacaine before the start of the study solution. The
mean (+S.D.) dosage of bupivacaine after the start of the
study solution in the bupivacaine group was 49 (+28) mg.
The total bupivacaine dosage in the bupivacaine group
was 132 (+60) mg, versus 94 (=40) mg in the saline group
(P < .005).

The two groups were similar with regard to motor
block at the time of starting the study solution. At delivery,
there was significantly more motor block in the women
in the bupivacaine group (P < .0005). The two groups
were similar with regard to position of the vertex im-
mediately before delivery.

Six women in each group underwent cesarean delivery
after the start of the study solution (two women in each
group underwent cesarean after the start of the study
solution but before attaining full cervical dilatation; four
women in each group underwent cesarean after attaining
full cervical dilatation). The diagnosis for each of these
cesarean deliveries was cephalopelvic disproportion.

Among the 40 women in each group who delivered
vaginally, the mean (+S.D.) duration of the second stage
of labor was 124 (£70) min in the bupivacaine group,
versus 94 (£54) min in the saline group (P < .05). Details
regarding method of vaginal delivery are listed in table
3. Twenty-one of 40 (53%) women in the bupivacaine
group, versus 11 of 40 (28%) in the saline group, under-
went instrumental delivery (P < .05). Nine women in the
bupivacaine group, and four in the saline group, had mid-
pelvis procedures (P = .13). One patient in the bupivacaine
group, and no patient in the saline group, underwent a
rotational instrumental delivery. Indications for the in-
strumental deliveries were: 1) failure to progress (17 pa-
tients in the bupivacaine group, six in the saline group,
P < .05); and 2) fetal distress (four patients in the bupi-
vacaine group, five in the saline group). Each patient with
a diagnosis of failure to progress had had a second stage
of at least 120 min.
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EFFECTS ON THE FETUS AND NEONATE

Two patients in the bupivacaine group, and six in the
saline group, had transient hypotension during the first
hour after induction of epidural analgesia (P = NS). One
patient in the bupivacaine group, and no patient in the
saline group, had transient hypotension thereafter. No
patient had hypotension during infusion of the study so-
lution.

A fetal scalp electrode was used to monitor the fetal
heart rate in 42 patients in each group; external fetal
heart rate monitoring was used in the remaining patients.
Three patients in each group had abnormal fetal heart
rate patterns which prompted determination of fetal scalp
blood pH during the infusion of known bupivacaine.
Three patients in the bupivacaine group, and one in the
saline group, had fetal scalp blood pH determination dur-
ing the infusion of the study solution (P = NS).

Table 4 includes data relating to the newborn. The
times of diagnosis of meconium-stained amniotic fluid
were: 1) before induction of epidural analgesia (ten pa-
tients in the bupivacaine group, four in the saline group);
2) during known bupivacaine infusion (no patient in the
bupivacaine group, one in the saline group); and 3) during
study solution infusion (three patients in the bupivacaine
group, five in the saline group).

There were no significant differences between groups
in umbilical cord blood acid-base values. Mean umbilical
venous and arterial blood pH values for all infants deliv-
ering by vertex presentation at our hospital are 7.32 and
7.24, respectively (Van de Wetering M, Senden I. Un-
published data).

ANALGESIA QUALITY

Twenty-seven patients in the bupivacaine group, and
20 in the saline group, had received an intravenous in-
Jection of alphaprodine or meperidine before epidural
analgesia (P = NS). No patient received a narcotic during
infusion of known bupivacaine. No patient in the bupi-
vacaine group, but four patients in the saline group, re-
ceived an injection of alphaprodine or meperidine during
the infusion of study solution (P = NS).

Eight patients in the bupivacaine group, and ten in the
saline group, received at least one bolus of 2-5 ml of
0.125% bupivacaine after the continuous infusion of bu-
pivacaine was begun. At the time of starting the study
solution, three patients in each group had an infusion
rate which was 22 ml/hr greater than the initial infusion
rate.

The two groups were similar with regard to mean pain
scores during the first stage of labor, before the start of
the study solution (fig. 1). After the study solution was
substituted for known bupivacaine, the two groups dif-
fered with regard to mean pain scores over time (fig. 2).
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TABLE 4. Newborn Assessment
Bupivacaine N = 46 [ Saline N = 46 | P Value
Infant weight (gm)* 3480+ 466 |3424 +481 NS
Meconium-stained amniotic
fluid 13 (28%) 10 (22%) NS
1-min Apgar = 7 40 (87%) 36 (78%) NS
5-min Apgar = 7 46 (100%) 45 (98%) NS
Umbilical venous blood
analysis*
PH 7.32 .06 7.31+.09 NS
Po, (torr) 274+54 |273+6.9 | NS
Pco, (torr) 38.0+5.8 37.8+8.9 | NS
Base excess (mEq/L) -52+2.2 -6.3+3%.4 NS
Umbilical arterial blood
analysis*
pH 7.24 + .06 7.21 .12 NS
Po, (torr) 184+10.5 | 15.8+54 | NS
Pco, {torr) 48.5+10.7 | 49.3+18.7 | NS
Base excess (mEq/L) -6.4+2.7 -7.7+4.1 NS

NS = not significant.
* Mean * S.D.

Further, the mean pain score was significantly higher in
the saline group at each 30-min interval between 60-240
min after starting the study solution (P < .01).

Similarly, there was no difference between groups in
patient assessment of analgesia quality during the first
stage of labor (fig. 3, table 5). There was a clearly signif-
icant difference between the two groups with regard to
analgesia quality during the second stage (P < .0001) (fig.
4, table 5).

Twenty-three of 44 (52%) women in the bupivacaine
group, versus seven of 44 (16%) in the saline group, had
perineal anesthesia after attaining complete cervical di-
latation, and did not receive an epidural bolus of study
solution (P < .0005). Among the women who delivered
vaginally, 28 of 40 (70%) women in the bupivacaine
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F1G. 1. Mean (£S.E.M.) pain scores over time during the first stage
of labor, before the start of the study solution.
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FIG. 2. Mean (£S.E.M.) pain scores after the start of the study so-
lution. The mean pain score was significantly higher in the saline group
at each 830-min interval between 60-240 min after starting the study
solution (P < .01 at 60 min, and P < .0001 at 90-240 min).

group, versus six of 40 (15%) in the saline group, had
surgical perineal anesthesia at delivery, without admin-
istration of pudendal block, perineal infiltration, or an
epidural bolus of known local anesthetic solution (P
<.0001).

Discussion

There is renewed interest in continuous infusion epi-
dural analgesia during labor.>~'?1** Purported advan-
tages of the continuous infusion technique include: 1) a
more stable level of analgesia; 2) reduced risk of systemic
toxicity or total spinal block if the catheter is inadvertently
positioned in a vein or the subarachnoid space; and 3)
reduced risk of hypotension as a result of less variation
in sympathetic blockade.'®

Regardless of the method of epidural analgesia admin-
istration, there is controversy regarding the association

{ Rosenblatt R, Wright R, Denson D, Raj P: Continuous epidural
infusions for obstetric analgesia. Reg Anesth 8:10-15, 1983.

** Hanson AL, Hanson B: Continuous mini-infusion of bupivacaine
into the epidural space during labor: Experience from 1000 deliveries.
Reg Anesth 10:139-144, 1985.
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Bupivacaine Saline P Value

First stage N = 46 N =46

Excellent 85 (76%) 36 (78%) NS

Good 9 (20%) 9 (20%)

Fair 2 (4%) 1 (2%)

Poor 0 (0%) 0 (0%)

Very poor 0(0%) 0 (0%)
Second stage* N =44 N =44

Excellent 23 (52%) 6 (14%) <.0001

Good 13 (30%) 12 (27%)

Fair 6 (14%) 9 (20%)

Poor 2 (5%) 12 (27%)

Very poor 0 (0%) 5 (11%)

40 ~
B Group B n= 46
OGroup S n= 46
30 |- P = NS
Number
of 20 |-
Patients
10 |-
I_I R
Excell. Good Fair Poor  Very Poor

FIG. 3. Patient assessment of analgesia quality during the first stage
of labor, before the start of the study solution.

NS = not significant.

* Excluding the two women in each group who underwent cesarean
delivery after the start of the study solution, but before attaining com-
plete cervical dilatation.

between epidural analgesia and the frequency of instru-
mental delivery. At least eight studies identified a signif-
icant increase in the frequency of instrumental delivery
in women who had received epidural analgesia,'*-**+
whereas six others identified no significant increase.?'~*®
Each of these studies had one or more of the following
weaknesses: 1) lack of randomization; 2) use of historical
controls; 3) failure to describe and/or adhere to a rigid
protocol for management of epidural analgesia during
the second stage of labor; and 4) failure to report the
frequency of second stage analgesia and perineal anes-
thesia in the epidural group.

To our knowledge, there is no published study in which
parturients were randomized to receive epidural or sys-
temic analgesia during the first stage of labor. We and
others?’ believe that comparisons between patients se-
lecting epidural analgesia and patients selecting no or sys-
temic analgesia are biased in favor of the latter group, in
that patients with abnormal or dysfunctional labor are
more likely to request and receive epidural analgesia.

In our earlier study,? nulliparous women receiving a
continuous epidural infusion of 0.75% lidocaine were
randomized to receive either additional lidocaine or saline
when the cervix was =8 cm dilated. We observed that
there was no increase in the duration of the second stage
or increase in the frequency of instrumental delivery in
the lidocaine group; however, there was no clearly sig-
nificant difference between groups in quality of second
stage analgesia or frequency of perineal anesthesia. The
present study differs from our earlier study in that 1)
bupivacaine, rather than lidocaine, was given; and 2) a
bolus of study solution was given to patients who lacked

++ Van Zundert A, Van der Aa P, Van der Donck A, Meeuwis H,
Vaes L: Motorblockade, expulsion times and instrumental deliveries
associated with epidural analgesia for vaginal delivery. Obstet Anesth
Digest 4:152-156, 1984.
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perineal anesthesia at complete cervical dilatation (how-
ever, 23 of 44 [52%] women in the bupivacaine group
had perineal anesthesia at the time of diagnosis of com-
plete cervical dilatation, and did not require a bolus of
study solution). The increased mean durations of the sec-
ond stage in the present study (124 and 94 min) versus
the earlier study (73 and 76 min)® are consistent with the
previous study of Abboud et al.® They noted a significant
increase in duration of the second stage of labor in patients
who had received a continuous epidural infusion of
0.125% bupivacaine, when compared with patients who
had received 0.75% lidocaine.®

Phillips and Thomas' reported no increase in duration
of the second stage, and a nonsignificant decrease in the
frequency of instrumental delivery, in 28 nulliparous
women who received additional epidural bupivacaine at
complete dilatation, compared with 28 women who re-
ceived no additional bupivacaine. In contrast, in the pres-
ent study, we observed an increase in frequency of in-
strumental delivery in the bupivacaine group, despite the
significant increase in duration of the second stage. Po-
tential reasons for these conflicting results include: 1) the
study of Phillips and Thomas was randomized but non-
blinded; 2) Phillips and Thomas used an intermittent epi-
dural bolus technique, whereas we used a continuous in-
fusion technique; 3) the total dosages of bupivacaine in
their study (72 and 63 mg)' were less than those in the
present study (132 and 94 mg); and 4) it is unclear as to
how their two groups actually differed from one another
in management, as there was no significant difference be-
tween groups in total dosage of bupivacaine or mean
number of doses of bupivacaine (four doses per patient
in each group).!

We acknowledge that the presence or absence of sec-
ond-stage analgesia may have betrayed the identity of the
study solution in some patients in the present study. How-
ever, the double blind study design insured that there was
similar treatment of patients in each group before the
start of the study solution. Further, the loss of analgesia
in patients in the saline group was often delayed and/or
gradual, making it difficult to speculate accurately on the
identity of the study solution.

We may be criticized for encouraging our patients to
push at the onset of complete cervical dilatation. Maresh
et al.?” reported a study of 76 nulliparous patients with
epidural analgesia who were randomly assigned to early
pushing or late pushing in the second stage. There was a
significant increase in the duration of the second stage,
but a nonsignificant decrease in the frequency of instru-
mental delivery in the late pushing group. The increased
second-stage duration was not associated with an increase
in fetal heart rate abnormalities or a decrease in Apgar
scores or umbilical cord blood pH.?” There is an emerging
consensus that a delay in the second stage is not necessarily
harmful to infant or mother, provided that there is elec-
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20 P < .0001
Number 15
of
Patients 10}
5 ﬂ ]
Excell. Good Fair Poor Very Poor

FIG. 4. Patient assessment of analgesia quality during the second
stage of labor.

tronic fetal heart rate monitoring and adequate maternal
hydration and analgesia.?’-*° In both our earlier? and
present study, there were trends toward higher umbilical
cord blood pH values in the study group than in the con-
trol group. We speculate that there may have been less
reduction in uterine and/or umbilical blood flow as a re-
sult of decreased maternal levels of catecholamines in the
study groups (i.e,, lidocaine group in the earlier study?
and bupivacaine group in the present study).3**!

We are less encouraged by the increase in frequency
of instrumental delivery in the bupivacaine group. There
is consensus that a properly performed low forceps deliv-
ery is not associated with adverse neonatal outcome.3?-33
However, the role of mid-pelvis instrumental deliveries
in modern obstetric practice remains controversial. It is
unfortunate that the present definition of mid-pelvis de-
livery includes deliveries of widely differing difficulty and
hazard. Although Friedman et al.** have suggested that
mid-forceps deliveries should be abandoned, others33-3%36
have recently reported data which support the continued
performance of selected mid-forceps deliveries. Baerthlein
et al.” recently noted no significant differences in neonatal
morbidity between infants delivered by mid-pelvis vacuum
extraction and infants delivered by mid-forceps. Regard-
less of these or other data, many patients perceive that
an increased risk of instrumental delivery is undesirable.

We conclude that continuous epidural infusion of
0.125% bupivacaine consistently provided excellent-good
analgesia during the first stage of labor, with infrequent
hypotension and modest motor block. Second, epidural
bupivacaine infusion beyond a cervical dilatation of 8 cm
resulted in second-stage analgesia which was clearly su-
perior to that provided by replacement of the bupivacaine
with placebo. Third, under the conditions of the present
study, epidural bupivacaine infusion beyond a cervical di-
latation of 8 cm prolonged the second stage of labor and
increased the frequency of instrumental delivery in nul-
liparous women. However, maintenance of epidural bu-
pivacaine analgesia did not result in an increased incidence
of abnormal position of the vertex, and it did not result
in a more frequent performance of cesarean section. Fur-
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thermore, there were nonsignificant tendencies toward
better neonatal condition in the bupivacaine group, as
evaluated by umbilical cord blood acid-base status and
Apgar scores.

Results of the present study should not be extrapolated
to other methods of epidural analgesia administration.
Additional controlled studies are needed to determine if
it is possible to avoid the dilemma of choosing between:
1) satisfactory analgesia during the second stage of labor,
with an increased risk of instrumental delivery; and 2) a
painful second stage, with a decreased risk of instrumental
delivery.
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