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Analgesia and the Outcome of Labor

Mark C. Norris

ABSTRACT
Epidural block is the only available effective method of lTabor analgesia. Many investigators have asked the question: Docs epidural
analgesia prolong labor ? This thought that epidural analgesia prolongs labor arose in the 1950%s. Women receiving epidural analgesia
often have longer labors than those who do not. It is attributed to the effects of epidural analgesia.  While the usc of cepidural labor
analgesia may correlate with abnormal labor and cesarcan delivery. this association is not caused by cpidural analgesia itself. This
review discusses the evidence published i literature and the impact of obstetric management on the risk of cesarean delivery associ-
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RESUMEN
Analgesia y trabajo de parto. El bloqueo epidural es actualmente el Gnico medio efectivo y mas seguro disponible para analgesia en el
trabajo de parto. Muchos investigadores se han preguntado: la analgesia epidural, (, prolonga ¢l trabajo de parto ? Esta suposicion data
desde los anos 50s. Ll trabajo de parto prolongado sc asocia con mujeres que han recibido analgesia epidural cuando se comparan con
aquellas que no recibieron analgesia eprdural, sin embargo, aunque la analgesia epidural puede correlacionarse con trabajo de parto
anormal y cesarca, csta asociacion no es causada por la analgesia cpidural propiamente dicha. La presente revision discute la evidencia
publicada en la literatura y el impacto del manejo obstétrico sobre ¢l riesgo de operacion cesarea asociada con analgesia epidural (Rev Mex

Anest 1999:;22:254-260).

Palabras Clave: Analgesia epidural, complicaciones, trabajo de parto prolongado. cesarca

ErimuraL BLock 1s the only available effective method

of labor analgesia. Some obstetricians and parts of

the lay public have long claimed that labor epidural
analgesia has a harmful effect on the progress and
outcome of labor. Epidural analgesia has been ac-
cused of stopping contractions, slowing labor and
increasing the incidence of malpresentation and the
need for cesarean delivery.

The thought that epidural analgesia prolongs
labor arose in the 1950’s. This accusation 1s based
on a few retrospective, biased. uncontrolled studies
of outmoded anesthetic techniques. The studies most
often quoted examine the effect of caudal. not lum-

Professor of Anesthesiology and Obstetrics & Gynecology. Chief. Section of Ob-
stetrical Anesthesia. Department of Anesthesiology Washington University School
of Medicine, St. Louis. MO 63130, USA

bar, epidural block on labor."* The results these au-
thors reported actually show little or no effect of re-
gional anesthesia on the progress of labor. In one
study. Friedman and Sachtleben found it “rather
odd” that their data did not reflect any slowing of
cervical dilation with “premature” (< 7 cm) caudal
anesthesia.! In a follow-up study, they could at-
tribute only 5.9% of cases of prolonged latent labor
to caudal anesthesia.” These conclusions have been
exaggerated with time. In their follow-up study,
Friedman and Sachtleben claimed that their initial
study documented “the sensitivity of early labor to
major regional-conduction anesthesia”.

Study design, investigator bias and anesthetic
technique contribute to the “harmful” effects of epi-
dural analgesia on the progress and outcome of la-
bor. However, most of the purported harmful effects
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of labor epidural analgesia result from patient fac-
tors (women having abnormal labors are more likely
to request epidural block) and obstetrical decisions.
not from the analgesic technique itself.

Epidural Analgesia and Uterine Activity

One means by which epidural analgesia may
slow labor 1s by decreasing uterine activity. Several
investigators reported a transient decrease in the
frequency and intensity of contractions after induc-
tion of labor epidural analgesia.”” This effect was
greater when epinephrine, 1:200,000 was included
in the injectate.'> However, these authors positioned
their patients supine, without left uterine displace-
ment and did not control fluid management. Merely
placing a parturient in the supine position decreases
uterine activity.® When patients are nursed in the
lateral position, labor epidural analgesia has no ef-
fect on the frequency or intensity of uterine contrac-
tions.”® Rapid fluid administration before epidural
blockade also can transiently decrease uterine ac-
tivity.>1. Epidural block without fluid loading is
associated with increased uterine activity, but no
increased risk of hypotension (table 1).”

Epidural Analgesia and Prolonged Labor

Many investigators have asked the question:
Does epidural analgesia prolong labor ? Although
studies often find a correlation between epidural
analgesia and long labor, because of their design,
they cannot separate cause and effect. Retrospec-
tive and nonrandomized designs suffer from a seri-
ous flaw: women do not choose epidural analgesia
randomly. Most clinical reports blame the correla-
tion between epidural block and various adverse
outcomes directly on the anesthetic. What investi-
gators often fail to consider is that the condition
prompting the woman to request analgesia (painful
labor), not the epidural technique itself, may cause
the adverse outcome.

Women receiving epidural analgesia often
have longer labors than those who do not. So, some
investigators claim that epidural block hinders uter-
ine contractility and slows labor.® This effect is sup-
posedly most significant if epidural analgesia is in-
duced early in the course of labor.'' Thorp and col-
leagues published a typical study examining the
“effect” of epidural analgesia on the progress of la-
bor.'? They reviewed the records of 711 term, nulli-
parae with spontaneous labors. They divided these

Table 1. Intravenous fluids and induction of epidural anal-
gesia and uterine activity in laboring women.

Group After Fluids After Epidural
125m U/ h No Change T
500 mL /Bolus No Change No Change
1000 mL / Bolus l No Change

Data from: Check TG. ct al. Anaesthesia 1996:77:6327
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Figure 1. “Effect™ of epidural analgesia on the progress ol labor.
Women who received labor epidural analgesia were more likely
to receive oxytocin augmentation. They also had longer labors
than women receiving cither no analgesia or meperidine. Data
from Thorp JA. et al. Am J Obstet Gynecol 1989:161:670!°

women into two groups according to their need for
analgesia (epidural, n = 447, nothing/i.v. narcotics,
n = 264). Women in the epidural group were more
likely to receive oxytocin augmentation and had
longer labors than those in the no epidural group.
Thorp et al. attributed these effects to epidural an-
algesia'® (figure 1).

However, women do not choose epidural an-
algesia randomly. Parturients with severe pain are
more likely to request epidural analgesia. Painful
labor 1s more likely to be abnormally prolonged and
complicated. Wuitchik et al. recorded subjective pain
evaluations during latent labor. Women who suf-
fered “horrible” or “excruciating” pain during latent
labor had significantly longer active labors than did
women who had only “discomforting” pain (9.6 h vs.
3.8 h)."" Other studies also show that women who
eventually request epidural analgesia have pro-
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Figure 2. Average labor curves of nulliparae in spontaneous labor
who requested epidural analgesia and a similar group who did not
(controls). Epidural analgesia was induced at 4 cm cervical dila-
tion. The women requesting epidural block had slower rates of
cervical dilation before the induction of analgesia. Data from:
Willdeck-Lund G. et al. Acta Anesth Scand 1979:23:301 '

longed, painful labor even before they receive pain
relief. These women arrive at the hospital with less
cervical change (3.0 vs 4.8 cm) and with fetuses
higher in the pelvis than women who request no
analgesia (figure 2).'>'"17 They have slower rates
of cervical dilatation before induction of epidural
block.'"'!> They have bigger babies.'*!'*!” These ba-
bies are more likely to present in the occiput trans-
verse or posterior position.” These factors, which
cause, or result from, slow, painful, labor occur be-
fore the induction of epidural block. Thus, women
with abnormal labors are more likely to request epi-
dural analgesia.'® It should come as no surprise that
these labors remain abnormal after the induction
of epidural block.

Recently, several groups have reported ran-
domized prospective trials examining the impact of
epidural analgesia on the progress of labor.'6-?!
Unfortunately, interpretation of each of these stud-
ies is complicated by the frequent occurrence of pro-
tocol violations. When data analysis includes all
patients assigned to each group (intent-to-treat
analysis), there is usually no difference in the dura-
tion of labor between the two groups.'%2° However,
when data analysis includes only patients who re-
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Figure 3. Concentration of epidural local anesthetic vs. use of
rotational forceps. Dilute local opioid mixtures are associated with
a decreased need for rotational forceps. Data from: Hoult 1], ct al.
Br Med J 1977:1:14°7

ceive only their assigned treatment (protocol com-
pliant patients), women receiving epidural analge-
sia have longer labors and receive more oxytocin,'®
¥ This effect is not surprising given the opposing
reasons that women do not receive their allocated
treatments. Protocol non-compliant women assigned
to the epidural group either refused analgesia or
progressed too rapidly to receive their allocated tech-
nique. Non-compliant women in the meperidine
group often demanded epidural analgesia because
they failed to obtain adequate relief from their allo-
cated analgesic. Thus, women with shorter, less
painful labors were preferentially excluded from the
epidural groups, while those with longer, more pain-
ful labors removed themselves from the meperidine
groups.'®

The timing of epidural analgesia has no im-
pact on the duration of labor. Two prospective, ran-
domized studies found differences in the duration
of labor with induction of epidural block in early (<
5 cm cervical dilation) versus more advanced la-
bor.#=*

Thus, the impact of epidural analgesia on the
duration of labor remains controversial. While some
studies suggest that epidural block prolongs labor,
others find no effect. The timing of epidural analge-
sia lacks effect on labor progress.
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Epidural Analgesia and Malpresentation

Another purported risk of epidural analgesia
is an increased incidence of malpresentation. Stud-
ies have reported a 20 — 26% incidence of malpre-
sentation associated with the use of epidural anal-
gesia (figure 3).172%%> This risk may be more related
to maternal factors and technical issues than to epi-
dural block per se.

Smaller maternal pelvic outlet capacity pre-
dicts fetal malpresentation (and the need for epidu-
ral analgesia).'?® Thus women at increased risk of
malpresentation are more likely to request epidu-
ral analgesia.

Changes in epidural technique also affect the
incidence of malpresentation. One practice changed
from intermittent injections of 0.375% bupivacaine
with 1:200,000 epinephrine to bolus doses of 0.125%
bupivacaine with 2 — 5 ng/mL fentanyl. The inci-
dence of fetal head malposition decreased from 26%
to 5%. Four percent of women who did not need la-
bor analgesia had malpositioned fetal heads.?! In
another practice, the need for midforceps rotations
fell from 16% to 10% to 5% as anesthetic technique
changed from intermittent injections of 1.5%
lidocaine with 1:200,000 epinephrine to continuous
infusion of 0.125% bupivacaine with 2 ug/mL fenta-
nyl to 0.0625% bupivacaine with 0.3 ug/mlL
sufentanil.?” In a prospective, randomized study,
decreasing the concentration of infused bupivacaine
(from 0.125% with 1 pg/mL fentanyl to 0.0625% with
1 pg/mL fentanyl) decreased the use of rotational
forceps from 28% to 7%.%8

Epidural Analgesia and Instrumental Delivery

Both fetal head malposition and motor block-
ade can increase the need for forceps or vacuum
delivery. Many studies report a correlation between
labor epidural analgesia and instrumental deliv-
ery.52729 Most of these studies are retrospective,
nonrandomized and do not control the indications
for forceps delivery. Women with well functioning
labor epidural catheters will tolerate instrumental
delivery better than those with no analgesia. Thus,
they may be more likely candidates for interven-
tion.

Randomized comparisons of epidural and sys-
temic labor analgesia often show no increased use
of forceps or vacuum at delivery , especially when
their elective use is not allowed.'"?!

Changes in anesthetic and obstetrical man-

agement can eliminate any effect that epidural an-
algesia may have on the need for forceps delivery.
Epidural opioids can decrease the amount of local
anesthetic needed to provide maternal analgesia.
These more dilute local anesthetic-opioid solutions
produce less maternal motor block and have less
effect on the mode of vaginal delivery. Providing
second stage analgesia with a continuous infusion
of 0.0625% bupivacaine with 0.0002% fentanyl re-
sults in the same need for forceps as infusing nor-
mal saline.” Adding 10 pg of sufentanil to a 10 mL
bolus of 0.125% bupivacaine with 1:800,000 epineph-
rine significantly decreases both the amount of
bupivacaine needed to provide labor analgesia and
the frequency of instrumental delivery.’?

As with prolonged labor, the correlation be-
tween epidural analgesia and malposition reflects
the impact of a painful condition (malpresentation)
on the choice of pain relief as much as the effect of
epidural analgesia on the incidence of an obstetric
complication. What influence epidural analgesia
may have on malposition and the second stage of
labor can be minimized or eliminated by using the
least amount of local anesthetic possible.

Epidural Analgesia and Cesarean Delivery

Multiple studies have shown examined the
association between epidural analgesia and cesar-
ean delivery.®'1121621 Some of these studies are
nonrandomized and cannot control for selection
bias.®11% (Women do not request epidural analge-
sia randomly. As noted above, parturients experi-
encing a prolonged, abnormal, painful labor are more
likely to request epidural analgesia than are those
who have a rapid, uncomplicated labor).

Two prospective, randomized studies reported
an increased risk of cesarean section associated with
epidural analgesia.'”'® Both of the studies suffer
significant flaws. One compared outcomes in 48
women receiving epidural analgesia (0.25%
bupivacaine bolus and 0.125% bupivacaine infusion)
and 45 women receiving intravenous meperidine/
promethazine for labor analgesia. The incidence of
cesarean section for dystocia was 16.7% 1n the epi-
dural group but only 2.2% in the meperidine group.'”
The authors had intended to study 200 women but
stopped at 93 because they had attained a statisti-
cally significant difference. The perils of this choice
should be obvious. A difference of one cesarean sec-
tion in either group would have eliminated the sta-
tistical significance of their result.
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Table 2. Impact of epidural analgesia on the method of delivery. Intent - to - treat analysis.

Method of delivery Epidural Analgesia

(N = 358)

Spontaneous 319 (89)
Instrumental vaginal 26 (7)
Low Forceps 22 (6)
Oulet Forceps 4 (1)
Cesarean Delivery 13 (4)
Dystocia 9(3)
Nonreassuring FHR tracing 4 (1)

Total operative delivery 39 (11)

Patient controlled Intravenous p value
analgesia (N = 357)
326 (91) NS
15 (4) NS
12 (3) NS
3(1) NS
16 (5) NS
10 (3) NS
6 (2) NS
31(9) NS

Data are N (%). Data from: Sharma SK., ct al. Anesthesiology 1997:87:487"

Similar small studies compared epidural anal-
gesia (with 1.0 - 1.5 ng/mL fentanyl added to the above
solutions) and intravenous butorphanol or meperidine
in laboring women.'620 Here, the incidence of cesar-
ean scction for dystocia was similar in the two groups
(8% vs. 6%2" and 5.8% vs. 10.5% '°). These studies
suggest that there i1s no increase in dystocia-related
cesarean section associated with the use of epidural
labor analgesia.

Larger studies can provide more robust answers
to this question, but suffer from limitations of their
own. Ramin et al. enrolled 1330 women in a random-
ized comparison of epidural analgesia (0.25%
bupivacaine bolus and 0.125% bupivacaine with 2 ng/
ml fentanyl infusion) in intermittent intravenous
meperidine/promethazine.'> Among the women who
received their allocated method of analgesia (protocol
compliant patients), there was a 2-4 fold greater risk
of dystocia-related cesarean section associated with

epidural analgesia. However, only 65% of patients in
each group received their randomly chosen analgesic
technique. Most notable, 103 women assigned to the
meperidine group received epidural analgesia after
meperidine proved inadequate. When all patients were
included in the data analysis (intent-to-treat analy-
sis), the difference in the risk of dystocia-related ce-
sarean section associated with epidural analgesia dis-
appeared. However, women in the epidural group were
more likely to require “operative (forceps or surgical)
delivery for dystocia” (9% vs. 5%).18

These authors enrolled 715 women 1n a fol-
low-up study that compared epidural analgesia to
patient controlled intravenous analgesia (PCIA).
Now, only 5 women in the meperidine group received
epidural analgesia. Analysis of both protocol com-
pliant patients or all patients failed to find any in-
creased risk of cesarean section associated with epi-
dural analgesia (tables 2 & 3).19

Table 3. Impact of cpidural analgesia on the method of delivery in protocol complaint patients

Method of delivery Epidural Analgesia

(N = 243)
Spontaneous 209 (86)
Instrumental vaginal 22 (9)
Low Forceps 18 (7)
Oulet Forceps 4(2)
Cesarean Delivery 12 (5)
Dystocia 8(3)
Nonreassuring FHR tracing 4(2)
Total operative delivery 34 (14)

Patient controlled Intravenous p value
analgesia (N = 259)
236 (91) NS
9(3) 0.01
8 (3) <0.05
1 NS
14 (6) NS
10 (4) NS
4(2) NS
23(9) NS

Data from: Sharma SK. ct al. Ancsthesiology 1997:87:487"
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Figure 4. The impact of obstetric management on the risk of
cesarean delivery associated with epidural analgesia. Nulliparac
with vertex fetuses were managed by either private and clinical
physicians at a single metropolitan hospital. Forty two percent of
women in each group received labor epidural analgesia. Obstetric
outcomes were identical. Data from: Neuhoff D. et al. Obstet Gy-
necol 1989:73:915%+

A similar study, from the same institution com-
pared the frequency of cesarean delivery in women
receiving either combined spinal-epidural analgesia
or intravenous meperidine.?! Again, assignment to
the regional analgesia group did not increase the risk
of cesarean delivery for dystocia (3.5% vs 4.0%).

Obstetrical management may contribute to
the “effect” of epidural analgesia on the frequency

of cesarean delivery. Neuhoff et al?!, examined the
frequency of cesarean delivery in two groups of pa-
tients delivering in a single hospital (figure 4). The
use of epidural labor analgesia was similar in both
groups of women (42%). In private patients, the in-
cidence of cesarean section for dystocia increased
from 9.1% to 20.2% with the use of epidural labor
analgesia. In clinic patients, however, the incidence
of dystocia-related cesarean delivery remained un-
changed by the use of epidural analgesia (0% vs.
1.2%).%!

There are other ways to examine the effects of
epidural analgesia on the risk of cesarean delivery.
Several groups have examined the impact of a sud-
den change in the use of epidural labor analgesia on
the frequency of cesarean delivery.””* Changes in
the availability of epidural labor analgesia did not
affect the frequency of dystocia-related cesarean
delivery. However, when epidural analgesia was
readily available, women who received this interven-
tion were 8 times more likely to have a cesarean de-
livery than women who did not (table 4).% These
results suggest that epidural analgesia does not in-
crease the risk of cesarean delivery, but women at
high risk for cesarean delivery are likely to request
effective pain relief when it is available.

In summary, while the use of epidural labor
analgesia may correlate with abnormal labor and
cesarean delivery, this association is not caused by
epidural analgesia itself. Women request analgesia
because they are having pain. Severe pain is a symp-
tom of abnormal labor. This painful, abnormal labor
causes both the request for epidural labor analgesia
and the complications often attributed to epidural
block.

Table 4. Epidural analgesia and cesarean delivery rates before and after sudden change in the use of epidural analgesia.
Dystocia cesarean delivery rates in women who did and did not receive epidural analgesia

Source (ref) N Parity % Epidural Total C/S Dystocia C/S Dystocia C/S
(Before vs After) (Before vs After) Before vs After Before vs After  After - Epidural vs
After - no Epidural
Johnson and 116 vs 103 Mixed 71 vs 21 172vs 184 e e
Rosenfeld®
Lyon et a® 373 vs 421 Nulliparae 13 vs 59 11.8 vs 10.0 7.8vs 52 8.1vs 1.1
Gribble and Meier® 526 vs 425 Nulliparae 0vs 61 16.7 vs 16.0 14.4 vs 14.4 18.8vs 7.9
772 vs 659 Multiparae 0vs 38 3.8vs 3.2 26vs 15 2.8vs 0.7
1298 vs 1084 Mixed 0vs 47 9.0vs 82 7.4 vs 6.5 11.2vs 2.8
Foger et al* 3195 vs 3733 Mixed 1vs 29 9.1vs 9.7 3.0vs 3.1 8.0vs 1.0

Data from: Fogel ST, et al. Anesth Analg 1998:87:1193¢

259



Rev. Mex. Anest 1999;22:254-260
© Soc. Mex. Anest, 1999

NORRIS

REFERENCES

1. Friedman EA, Sachtleben MR. Caudal anesthesia. The factors

that influence its effect on labor. Obstet Gynecol 1959;13:442-
450

2. Friedman EA, Sachtleben MR. Dysfunctional labor. I. Prolonged

latent phase in the nullipara. Am J Obstet Gynecol 1961;17:135-
148

3. Lowensohn RI, Paul RH, Fales S, Yeh S-Y, Hon EH. Intrapar-
tum epidural anesthesia. An evaluation of effects on uterine ac-
tivity. Obstet Gynecol 1974;44:388-393

4. Willdeck-Lund G, Lindmark G, Nilsson BA. Effect of segmental

epidural analgesia upon the uterine activity with special refer-
ence to the use of different local anaesthetic agents. Acta
Anaesth Scand 1979;23:519-528

5. Matadial L, Cibils LA. The effect of epidural anesthesia on uter-

ine activity and blood pressure. Am J Obstet Gynecol
1976;125:846-854

6. Caldeyro-Barcia R, Noriega-Guerra L, Cibils LA, Alvarez H,

~

Poseiro JJ, Pose SV, Sica-Blanco Y, Mendez-Bauer C, Fielitz
C, Gonzalez-Panizza VH. Effect of position changes on the in-
tensity and frequency of uterine contractions during labor. Am J
Obstet Gynecol 1960;80:284-290
. Schellenberg JC. Uterine activity during lumbar epidural anal-
gesia with bupivacaine. Am J Obstet Gynecol 1977;127:26-31

8. Newton ER, Schroeder BC, Knape KG, Bennett BL. Epidural

analgesia and uterine function. Obstet Gynecol 1995;85:749-
755

9. Cheek TG, Samuels P, Miller F, Tobin M, Gutsche BB. Normal

10.

12.

13.

14.

15.

16.

17.

18.

19.

saline i.v. fluid load decreases uterine activity in active labour.
Anaesthesia 1996;77:632-635

Zamora JE, Rosaeg OP, Lindsay MP, Crossan ML.
Haemodynamic consequences and uterine contractions follow-
ing 0.5 or 1.0 litre crystalloid infusion before obstetric epidural
analgesia. Can J Anaesth 1996;43:347-352
. Thorp JA, Eckert LO, Ang MS, Johnston DA, Peaceman AM,
Parisi VM. Epidural analgesia and cesarean section for dysto-
cia: risk factors in nulliparas. Am J Perinat 1991;8:402-410
Thorp JA, Parisi VM, Boylan PC, Johnston DA. The effect of
continuous epidural analgesia on cesarean section for dystocia
in nulliparous women. Am J Obstet Gynecol 1989;161:670-675
Wuitchik M, Bakal D, Lipshitz J. The clinical significance of pain and
cognitive activity in latent labor. Obstet Gynecol 1989;73:35-42
Willdeck-Lund G Lindmark G, Nilsson BA. Effect of segmental
epidural block on the course of labour and the condition of the
infant during the neonatal period. Acta Anaesth Scand
1979;23:301-311

Studd JWW, Crawford JS, Duignan NM, Rowbotham CJF. The
effect of lumbar epidural analgesia on the rate of cervical dilata-
tion and the outcome of labor of spontaneous onset. Br J OB
Gyn 1980;87:1015-1021

Clark A, Carr D, Loyd G, Cook V, Spinnato J. The influence of
epidural anesthesia on cesarean section rates: A prospective,
randomized, clinical trial. Am J Obstet Gynecol 1998;179:1527-
1533

Thorp JA, Hu DH, Albin RM, McNitt J, Meyer BA, Cohen GR,
Yeast JD. The effect of intrapartum epidural analgesia on nul-
liparous labor: a randomized, controlled, prospective trial. Am J
Obstet Gynecol 1993;169:851-858

Ramin SM, Gambling DR, Lucas MJ, Sharma SK, Sidawi JE,
Leveno KJ. Randomized trial of epidural versus intravenous an-
algesia during labor. Obstet Gynecol 1995;86:783-789
Sharma SK, Sidawi JE, Ramin SM, Lucas MJ, Leveno KJ,
Cunningham FG. Cesarean delivery. A randomized trial of epi-
dural versus patient-controlled meperidine analgesia during la-

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

bor. Anesthesiology 1997;87:487-494

Bofill JA, Vincent RD, Ross EL, Martin RW, Norman PF, Werhan
CF, Morrison JC. Nulliparous active labor, epidural analgesia,
and cesarean delivery for dystocia. Am J Obstet Gynecol
1997;177:1465-1470

Gambling DR, Sharma SK, Ramin SM, Lucas MJ, Leveno KJ,
Wiley J, Sidawi JE. A randomized study of combined spinal-
epidural analgesia versus intravenous meperidine during labor.
Impact on cesarean delivery rate. Anesthesiology 1998;89:1336-
1344

Chestnut DH, Vincent RDJr, McGrath JM, Choi WW, Bates JN.
Does early administration of epidural analgesia affect obstetric
outcome in nulliparous women who are receiving intravenous
oxytocin ? Anesthesiology 1994;80:1193-1200

Chestnut DH, McGrath JM, Vincent RD Jr, Penning DH, Choi
WW, Bates JN, McFarlane C. Does early administration of epi-
dural analgesia affect obstetric outcome in nulliparous women
who are in spontaneous labor ? Anesthesiology 1994;80:1201-
1208

Parker RK. Influence of labor epidural management on outcome
in obstetrics. Reg Anesth 1992;17:S31 (Abstract)

Hoult I1J, MacLennan AH, Carrie LES. Lumbar epidural analge-
sia in labour: relation to fetal malposition and instrumental de-
livery. Br Med J 1977;1:14-16

Floberg J, Belfrage P, Ohlsén H. Influence of the pelvic outlet
capacity on fetal head presentation at delivery. Acta Obstet
Gynecol Scand 1987,66:127-130

Naulty JS, March MG, Leavitt KL, Smith R, Urso PR. Effect of
changes in labor analgesic practice on labor outcome. Anes-
thesiology 1992;77:A979 (Abstract)

Stoddart AP, Nicholson KEA, Popham PA. Low dose bupivacaine/
fentanyl epidural infusions in labour and mode of delivery. Ana-
esthesia 1994;49:1087-1090

Hawkins JL, Hess KR, Kubicek MA, Joyce TH,III, Morrow DH. A
reevaluation of the association between instrument delivery and
epidural analgesia. Reg Anesth 1995;20:50-56

Zimmermann DL, Breen TW, Fick G: Adding fentanyl 0.0002%
to epidural bupivacaine 0.125% does not delay gastric empty-
ing in laboring parturients. Anesth Analg 1996;82:612-616
Chestnut DH, Laszewski LJ, Pollack KL, Bates JN, Manago NK,
Choi WW. Continuous epidural infusion of 0.0625% bupivacaine-
0.0002% fentanyl during the second stage of labor. Anesthesiol-
ogy 1990;72:613-618

Vertommen JD, Vandermeulen E, Van Aken H, Vaes L, Soetens
M, Van Steenberge A, Mourisse P, Willaert J, Noorduin H,
Devlieger H, Van Assche AF. The effects of the addition of
sufentanil to 0.125% bupivacaine on the quality of analgesia dur-
ing labor and on the incidence of instrumental deliveries. Anes-
thesiology 1991;74:809-814

Naulty JS, Barnes D, Becker R, Pate A. Continuous subarach-
noid sufentanil for labor analgesia. Anesthesiology 1990;73:A964
Neuhoff D, Burke S, Porreco RP. Cesarean birth for failed progress
in labor. Obstet Gynecol 1989;73:915-920

Gribble RK, Meier PR. Effect of epidural analgesia on the primary
cesarean rate. Obstet Gynecol 1991;78:231-234

Fogel ST, Shyken JM, Leighton BL, Mormol JS, Smeltzer JS.
Epidural labor analgesia and the incidence of cesarean delivery
for dystocia. Anesth Analg 1998;87:119-123

Lyon DS, Knuckles G, Whitaker E, Salgado S. The effect of insti-
tuting an elective labor epidural program on the operative deliv-
ery rate. Obstet Gynecol 1997,90:135-141

Johnson S, Rosenfeld JA. The effect of epidural anesthesia on
the length of labor. J Fam Pract 1995;40:244-247

260



	Digitalizar0042.tif
	Digitalizar0043.tif
	Digitalizar0021.tif
	Digitalizar0032.tif
	Digitalizar0033.tif
	Digitalizar0036.tif
	Digitalizar0037.tif

