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s there an upper time limit for the management
f the second stage of labor?
aron B. Caughey, MD, PhD
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he epidemiology of the length of labor was notoriously
reported by Emmanuel Friedman1,2 in several landmark

rticles �50 years ago. These studies changed modern obstet-
ics; most specifically, they led to specific normative guidelines
n the length of the first and second stages of labor. These
ormative guidelines generally have become prescriptive and
ave led to operative deliveries if the length of labor crosses
ome specific time threshold. However, more recently, a vari-
ty of authors have challenged this paradigm for both the first
nd second stages of labor. This seems reasonable, given that.
lthough basic human biology has not likely changed since
riedman’s studies, the management of labor has, most nota-
ly with the widespread use of epidural analgesia.
With regard to the first stage of labor, although several au-

hors have concluded that the labor norms that were described
y Friedman may not fit many current obstetric populations,3,4

he standard curve still is used widely to guide labor interven-
ions. For example, in a 1999 Albers3 found, in a descriptive
tudy of spontaneous, term, vertex labor in women without
pidural analgesia, that both nulliparous and multiparous
omen experienced labors that were considerably longer than

hose described in Friedman’s studies. Similarly, Kilpatrick
nd Laros5 and Zhang et al4 also found lengths of spontaneous
abor to be longer than those described in Friedman’s cohort.
gain, although changes in obstetric management may be re-

ponsible for some of these differences, demographic changes
f the obstetric population may also be somewhat responsible
ecause there have been differences in the length of labor that
ave been demonstrated by race/ethnicity6 and maternal age.7

These differences would not matter particularly if clinicians
ere not using the norms that were defined by Friedman1,2 to
uide practice. However, 1 of the most common indications
or a cesarean delivery is active phase arrest, which is estab-
ished commonly as no progress in the active phase of labor for

hours, despite adequate uterine contractions. However,
ouse et al8 demonstrated that, by simply extending the time

nterval from 2-4 hours, �50% of women in spontaneous la-
or would proceed to a vaginal delivery. Further, in a recent
tudy by Henry et al,9 it was demonstrated that the women who
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ent on to achieve a vaginal delivery after an active phase arrest
iagnosis also had better maternal outcomes because of less

nfectious and bleeding morbidity with no difference demon-
trated in neonatal outcomes.

With regard to the second stage of labor, again Friedman’s
tudies1,2 have provided the standard thresholds that have been
sed, often with hour modifications added for epidural use.
owever, more recent studies have been in disagreement with

he norms that were described by Friedman. For example, the
omen studied by Albers3 had lengths twice as long as those
escribed by Friedman for both nulliparous (54 min vs 33 min)
nd multiparous (18 min vs 9 min) women; similar to Fried-
an’s study, the women in this study did not have epidural

nalgesia.3 In the setting of epidural use, the second stage has
een described as lasting even longer.6,7

As of 2000, the American College of Obstetricians and Gy-
ecologists (ACOG) defined a prolonged second stage of labor in
ulliparous women as the lack of continuing progress for 3
ours with regional anesthesia or 2 hours without regional an-
sthesia; prolonged second stage of labor in multiparous women
as defined as the lack of progress for 2 hours with or 1 hour
ithout regional anesthesia.10 To be clear, however, these
uidelines are not based on prospective, randomized trials.
undamentally, the ideal management of the second stage
hould maximize the probability of vaginal delivery while min-
mizing the risks of maternal and neonatal morbidity and
eath. It appears that, with intensive intrapartum surveillance,
imely identification of fetuses who are intolerant of labor can
ccur and actions subsequently can be taken to avoid fetal as-
hyxia.10 Thus, ACOG has advised that “the length of the sec-
nd stage of labor is not in itself an absolute or even strong

ndication for operative termination of labor.”10

In the current edition of the American Journal of Obstetrics
nd Gynecology, 2 articles add further information to guide
anagement decisions regarding the second stage of labor with

lightly different conclusions to guide the clinician. Both stud-
es are secondary analyses of prospectively collected data from
andomized, controlled trials. In the study by Rouse et al,11

hich was based on data collected in the study of the fetal pulse
ximeter, the study demonstrated no difference in neonatal
utcomes, although several maternal outcomes (eg, chorioam-
ionitis, 3rd- and 4th-degree perineal lacerations, and uterine
tony) were reported to have increased with a longer second
tage. The study by LeRay et al,12 which is an analysis of data
rom a randomized clinical trial of passive descent, also re-
orted a higher rate of chorioamnionitis, even after the data
ere controlled for potential confounders.
Because these studies are observational with respect to the
ength of the second stage and the outcomes reported, one
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ust consider whether the relationship between length of sec-
nd stage and chorioamnionitis is causal. I would propose that,
lthough it seems that a certain percentage of the increase in
horioamnionitis may be due to the frequent examinations in
he second stage and the longer exposure to ruptured mem-
ranes, it may also be that women in whom chorioamnionitis
as developing would, in turn, be more likely to demonstrate a
ysfunctional labor pattern, weaker uterine contractions, and,
hus, experience a prolonged second stage of labor. This reverse
ausality therefore would not be prevented necessarily by ear-
ier intervention in the second stage.

In addition to the unadjusted findings from these studies, the
nding of uterine atony and findings from other studies of the
econd stage that demonstrate more maternal hemorrhage13-15

hould also undergo consideration of causality. It may be that
omen who are predisposed to a longer second stage of labor
ecause of dysfunctional labor or decreased uterine contractil-

ty are also more likely to have uterine atony and postpartum
emorrhage. Essentially, it may be that the prolonged labor
nd postpartum hemorrhage are both a product of a common
ause, as opposed to the latter being caused by the former.

The other outcome that may not be related causally to a
rolonged labor in a biologic sense is the 3rd- or 4th-degree
erineal laceration rate. In fact, it is likely that the obstetric

ntervention of an operative vaginal delivery at 2, 3, or what-
ver arbitrarily defined threshold may increase such outcomes
s perineal lacerations, obstetric hemorrhage, and shoulder
ystocia. Thus, it is likely that the finding in the study of LeRay
t al,12 that the chances of a spontaneous vaginal delivery falls
o �10% beyond 3 hours of the second stage is related to ob-
tetric intervention and an overall rate of operative vaginal de-
ivery of 40% in their study. This calls into question their con-
lusion that consideration should be given to even earlier
ntervention. Certainly, this is not supported by the findings of
ouse et al,11 who agree with the ACOG conclusions regarding

he lack of evidence to support an absolute time threshold to
nd the second stage with intervention.

Thus, as with many of the most intriguing studies, these 2
rticles inspire more research questions and encourage the de-
ign of specific studies to determine whether we can improve
utcomes in the second stage. First, even these prospective
tudies, as with Friedman’s,1,2 do not truly address the epide-

iologic function of the second stage of labor. Because of in-
ervention with operative vaginal delivery, it is unclear what the
hance of actually progressing to a spontaneous vaginal deliv-
ry is as the second stage progresses. Given this, the findings
rom these 2 studies and others16 that the neonatal outcomes
o not appear to worsen with a longer second stage and that

ntervention with an operative vaginal delivery does likely
orsen maternal outcomes, the stage is set to conduct a pro-

pective, randomized, controlled trial of operative vaginal de-
ivery in nulliparous women at 2 or 3 hours of the second stage

s expectant management. Only with such a study can the w

38 American Journal of Obstetrics & Gynecology OCTOBER 2009
uestion of which management leads to better outcomes be
ruly answered.

Given that 1 of the most common indications for an opera-
ive vaginal delivery is a prolonged second stage of labor, it
eems worthy of study. Such a study should not only examine
he short-term outcomes of maternal infectious morbidity,
emorrhage, and perineal lacerations but also should investi-
ate the potential effect of operative vaginal delivery vs expect-
nt management on urogynecologic outcomes. Until such a
ime that such an interventional study is completed, the rec-
mmendations from ACOG appear to be supported by the
xisting literature. Thus, although as obstetricians many of us
ave been trained to consider a prolonged second stage to be an

ndication for operative delivery, we must maintain a careful
wareness of the benefits and risks of intervention vs continued
xpectant management of the second stage. f
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