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Review of Normal Labor

■ First Stage: From onset of regular contractions up to full 
cervical dilatation (10 cms)

■ Second Stage: from full cervical dilatation up to delivery of 
the fetus

■ Third Stage: From delivery of fetus to delivery of placenta
■ Fourth stage: 1 hour from delivery of placenta
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with the time of admission. This presumptive method obviates 
many of the uncertainties in diagnosing labor during earlier 
stages of cervical dilatation. Laughon and colleagues (2012)
compared the duration of spontaneous labor at term in nul-
liparas delivered in the United States between 1959 and 1966
to that of those delivered from 2002 to 2008. As shown in 
Figure 22-20, the length of labor increased by approximately 
2 hours during those 50 years.

 ■ First Stage of Labor
Assuming that the diagnosis has been confirmed, what then
are the expectations for the progress of normal labor? A scien-
tific approach was begun by Friedman (1954), who described 
a characteristic sigmoid pattern for labor by graphing cervi-
cal dilatation against time. This graphical approach, based on 
statistical observations, changed labor management. Friedman
developed the concept of three functional labor divisions to 
describe the physiological objectives of each division as shown 
in Figure 22-21. First, during the preparatory division, although 
the cervix dilates little, its connective tissue components change
considerably (Chap. 21, p. 410). Sedation and conduction anal-
gesia are capable of arresting this labor division. The dilatational 
division, during which dilatation proceeds at its most rapid rate,
is unaffected by sedation. Last, the pelvic division commences 
with the deceleration phase of cervical dilatation. The classic 
labor mechanisms that involve the cardinal fetal movements of 
the cephalic presentation take place principally during this pel-
vic division. In actual practice, however, the onset of the pelvic 
division is seldom clearly identifiable.

As shown in Figure 22-21, the pattern of cervical dilata-
tion during the preparatory and dilatational divisions of normal 
labor is a sigmoid curve. Two phases of cervical dilatation are
defined. The latent phase corresponds to the preparatory divie -
sion, and the active phase to the dilatational division. And ase
shown in Figure 22-22, Friedman subdivided the active phase
into the acceleration phase, the phase of maximum slope, and the 
deceleration phase.
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FIGURE 22-20 Average labor curves for women with singleton 
term pregnancies presenting in spontaneous labor with vaginal
delivery for nulliparas for 1959–1966 compared with 2002–2008. 
(From Zhang, 2002.)
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FIGURE 22-21 Labor course divided functionally on the basis 
of dilatation and descent curves into: (1) a preparatory division, 
including latent and acceleration phases; (2) a dilatational divi-
sion, occupying the phase of maximum slope; and (3) a pelvic
division, encompassing both deceleration phase and second
stage concurrent with the phase of maximum slope of descent.
(Redrawn from Friedman, 1978.)
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FIGURE 22-22 Composite of the average dilatation curve for nul-
liparous labor. The first stage is divided into a relatively flat latent 
phase and a rapidly progressive active phase. In the active phase, 
there are three identifiable component parts that include an 
acceleration phase, a phase of maximum slope, and a decelera-
tion phase. (Redrawn from Friedman, 1978.)

Latent Phase
The onset of latent labor, as defined by Friedman (1972), is 
the point at which the mother perceives regular contractions.
The latent phase for most women ends once dilatation of 3 to 
5 cm is achieved. This threshold may be clinically useful, for
it defines dilatation limits beyond which active labor can be 
expected.

This concept of a latent phase has great significance in 
understanding normal human labor, because labor is consider-
ably longer when a latent phase is included. To better illustrate
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CHAPTER 21

canal from a length of approximately 2 cm to a mere circular
orifice with almost paper-thin edges. The muscular fibers at the 
level of the internal cervical os are pulled upward, or “taken
up,” into the lower uterine segment. The condition of the exter-
nal os remains temporarily unchanged (Fig. 21-6).

Effacement may be compared to a funneling process in 
which the whole length of a narrow cylinder is converted 
into a very obtuse, flaring funnel with a small circular open-
ing. Because of increased myometrial activity during uterine
preparedness for labor, appreciable effacement of a softened
cervix sometimes is accomplished before active labor begins. 
Effacement causes expulsion of the mucous plug as the cervi-
cal canal is shortened.

Because the lower segment and cervix have lesser resistance
during a contraction, a centrifugal pull is exerted on the cervix 
and creates cervical dilatation (Fig. 21-7). As uterine contrac-
tions cause pressure on the membranes, the hydrostatic action 
of the amnionic sac in turn dilates the cervical canal like a 
wedge. In the absence of intact membranes, the pressure of the
presenting fetal part against the cervix and lower uterine seg-
ment is similarly effective. Early rupture of the membranes does
not retard cervical dilatation so long as the presenting fetal part 
is positioned to exert pressure against the cervix and lower seg-
ment. The process of cervical effacement and dilatation causes 
formation of the forebag of amnionic fluid. This is the leading g
portion of fluid and amnionic sac located in front of the pre-
senting part.

Referring back to Figure 21-2, recall that cervical dilatation
is divided into latent and active phases. The active phase is sub-
divided further into the acceleration phase, the phase of maxi-
mum slope, and the deceleration phase (Friedman, 1978). The 
duration of the latent phase is more variable and sensitive to 
changes by extraneous factors. For example, sedation may pro-
long the latent phase, and myometrial stimulation shortens it.
The latent phase duration has little bear-
ing on the subsequent course of labor, 
whereas the characteristics of the acceler-
ated phase are usually predictive of labor 
outcome. Completion of cervical dilata-
tion during the active phase is accom-
plished by cervical retraction about the 
presenting part. The first stage ends when
cervical dilatation is complete. Once the 
second stage commences, only progressive 
descent of the presenting part will foretell 
further progress.

Second Stage of Labor:  
Fetal Descent
In many nulliparas, engagement of the 
head is accomplished before labor begins. 
That said, the head may not descend fur-
ther until late in labor. In the descent pat-
tern of normal labor, a typical hyperbolic 
curve is formed when the station of the
fetal head is plotted as a function of labor
duration. Station describes descent of the 
fetal biparietal diameter in relation to a 

line drawn between maternal ischial spines (Chap. 22, p. 449). 
Active descent usually takes place after dilatation has progressed 
for some time (Fig. 21-8). In nulliparas, increased rates of 
descent are observed ordinarily during cervical dilatation phase
of maximum slope. At this time, the speed of descent is also 
maximal and is maintained until the presenting part reaches the
perineal floor (Friedman, 1978).

Pelvic Floor Changes During Labor
The birth canal is supported and is functionally closed by 
several layers of tissues that together form the pelvic floor. 
These anatomical structures are shown in detail in Chapter 2
(p. 22). The most important are the levator ani muscle and
the fibromuscular connective tissue covering its upper and 
lower surfaces. There are marked changes in the biomechani-
cal properties of these structures and of the vaginal wall dur-
ing parturition. These result from altered extracellular matrix 
structure or composition (Lowder, 2007; Rahn, 2008). The 
levator ani consists of the pubovisceral, puborectalis, and ilio-
coccygeus muscles, which close the lower end of the pelvic
cavity as a diaphragm. Thereby, a concave upper and a convex 
lower surface are presented. The posterior and lateral por-
tions of the pelvic floor, which are not spanned by the levator 
ani, are occupied bilaterally by the piriformis and coccygeus
muscles.

The levator ani muscle varies in thickness from 3 to 5 mm,
although its margins encircling the rectum and vagina are 
somewhat thicker. During pregnancy, the levator ani usually 
undergoes hypertrophy, forming a thick band that extends 
backward from the pubis and encircles the vagina about 2 cm 
above the plane of the hymen. On contraction, the levator ani
draws both the rectum and the vagina forward and upward in
the direction of the symphysis pubis and thereby acts to close
the vagina.
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FIGURE 21-8 Labor course divided on the basis of expected evolution of the dilatation
and descent curves into three functional divisions. The preparatory division includes
the latent and acceleration phases. The dilatational division is the phase of maximum
slope of dilatation. The pelvic division encompasses both the deceleration phase and the
second stage, which is concurrent with the phase of maximum slope of fetal descent.
(Redrawn from Friedman, 1978.)
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FIGURE 22-12 Synclitism and asynclitism.

FIGURE 22-13 Lever action produces flexion of the head. 
Conversion from occipitofrontal to suboccipitobregmatic diameter 
typically reduces the anteroposterior diameter from nearly 12 to 
9.5 cm.
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FIGURE 22-14 Four degrees of head flexion. The solid line
represents the occipitomental diameter, whereas the broken
line connects the center of the anterior fontanel with the pos-
terior fontanel. A. Flexion poor. B. Flexion moderate. C. Flexion
advanced. D. Flexion complete. Note that with complete flexion,
the chin is on the chest. The suboccipitobregmatic diameter, the
shortest anteroposterior diameter of the fetal head, is passing
through the pelvic inlet.

Review: Asynclitism

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
24th edition; 2014; chapter 23 Abnormal Labor



Dystocia
■ Dystocia literally means “difficult labor” or “dysfunctional labor”;  

abnormally slow labor progress. 
■ “cephalopelvic disproportion” (CPD) and “failure to progress”
■ It arises from 3 distinct abnormalities (”3Ps”) that may exist singly or 

in combination: 
1. “POWER”: Expulsive forces may be abnormalàinadequate

uterine contractions; inadequate voluntary maternal muscle 
effort during second-stage labor.

2. “PASSENGER”: Fetal abnormalities of presentation, position 
(“asynclitism”), or development may slow labor.

3. “PASSAGES”: Abnormalities of the maternal bony pelvis may 
create a contracted pelvis; soft tissue abnormalities of the 
reproductive tract may form an obstacle to fetal descent. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
24th edition; 2014; chapter 23 Abnormal Labor
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More simply, these abnormalities can be mechanistically sim-
plified into three categories that include abnormalities of the 
powers—uterine contractility and maternal expulsive effort; thess
passenger—the fetus; and the rr passage—the pelvis. Common ee
clinical findings in women with these labor abnormalities are 
summarized in Table 23-1.

 ■ Dystocia Descriptors
Abnormalities that are shown in Table 23-1 often interact
in concert to produce dysfunctional labor. Commonly used
expressions today such as cephalopelvic disproportion and fail-ll
ure to progress are used to describe ineffective labors. Of these, s
cephalopelvic disproportion is a term that came into use before the 
20th century to describe obstructed labor resulting from dispar-
ity between the fetal head size and maternal pelvis. But the term
originated at a time when the main indication for cesarean deliv-
ery was overt pelvic contracture due to rickets (Olah, 1994).
Such absolute disproportion is now rare, and most cases result
from malposition of the fetal head within the pelvis (asynclit-
ism) or from ineffective uterine contractions. True dispropor-
tion is a tenuous diagnosis because two thirds or more of womenDYSTOCIA

There are several labor abnormalities that may interfere with 
the orderly progression to spontaneous delivery. Generally, 
these are referred to as dystocia. Dystocia literally means difficult 
labor and is characterized by abnormally slow labor progress. It r
arises from four distinct abnormalities that may exist singly or
in combination. First, expulsive forces may be abnormal. For
example, uterine contractions may be insufficiently strong or
inappropriately coordinated to efface and dilate the cervix—
uterine dysfunction. Also, there may be inadequate voluntary 
maternal muscle effort during second-stage labor. Second, fetal 
abnormalities of presentation, position, or development may 
slow labor. Also, abnormalities of the maternal bony pelvis may 
create a contracted pelvis. And last, soft tissue abnormalities of 
the reproductive tract may form an obstacle to fetal descent.
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TABLE 23-1. Common Clinical Findings in Women with
Ineffective Labor

Inadequate cervical dilation or fetal descent:
Protracted labor—slow progress
Arrested labor—no progress
Inadequate expulsive effort—ineffective pushing

Fetopelvic disproportion:
Excessive fetal size
Inadequate pelvic capacity
Malpresentation or position of the fetus

Ruptured membranes without labor

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
24th edition; 2014; chapter 23 Abnormal Labor



■ Normal spontaneous 
contractions often exert 
pressures approximating 60 
mm Hg. 

■ lower limit of contraction 
pressure required to dilate the 
cervix is 15 mm Hg. 

■ Inadequate uterine 
contractions < 200 
Montevideo units
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Cohen (1977) investigated the fetal effects of second-stage
labor length at Beth Israel Hospital. He included 4403 term 
nulliparas in whom electronic fetal heart rate monitoring was 
performed. The neonatal mortality rate was not increased in 
women whose second-stage labor exceeded 2 hours. Epidural 
analgesia was used commonly, and this likely accounted for the
large number of pregnancies with a prolonged second stage.
These data influenced decisions to permit an additional hour
for the second stage when regional analgesia is used.

Menticoglou and coworkers (1995a,b) challenged the pre-
vailing dictums on second-stage duration. These arose because
of grave neonatal injuries associated with forceps rotations to
shorten second-stage labor. As a result, they allowed a longer
second stage to decrease the operative vaginal delivery rate.
Between 1988 and 1992, second-stage labor exceeded 2 hours 
in a fourth of 6041 nulliparas at term. Labor epidural anal-
gesia was used in 55 percent. The length of the second stage,
even in those lasting up to 6 hours or more, was not related to
neonatal outcome. These results were attributed to careful use
of electronic monitoring and scalp pH measurements. These
investigators concluded that there is no compelling reason to
intervene with a possibly difficult forceps or vacuum extraction 
because a certain number of hours have elapsed. They observed, 
however, that after 3 hours in the second stage, delivery by 
cesarean or other operative method increased progressively. By 
5 hours, the prospects for spontaneous delivery in the subse-
quent hour are only 10 to 15 percent.

Adverse maternal outcomes, however, are increased with 
prolonged second-stage labor. Myles and Santolaya (2003) 
analyzed both the maternal and neonatal consequences of this 
in 7818 women in Chicago between 1996 and 1999. Adverse
maternal outcomes in relation to the duration of second-stage
labor were increased as shown in Table 23-6. Neonatal mortal-

ity and morbidity rates were not related to the length of the
second stage.

Relationship between First- and  
Second-Stage Labor Duration
It is possible that prolonged first-stage labor presages that
with the second stage. Nelson and associates (2013) studied
the relationships between the lengths of the first and second
stages of labor in 12,523 nulliparous women at term delivered
at Parkland Hospital. The length of the second stage signifi-
cantly increased concomitantly with increasing length of the
first stage. The 95th percentile was 15.6 and 2.9 hours for the 
first and second stages, respectively. Women with first stages
lasting longer than 15.6 hr (> 95th percentile) had a 16.3 per-
cent rate of a second-stage labor lasting 3 hr (95th percentile) 
compared with a 4.5-percent rate in women with first-stages 
labors lasting less than the 95th percentile.

TABLE 23-6. Clinical Outcomes in Relation to the
Duration of Second-Stage Labor

Clinical Outcome (%)

Duration of Second Stage

< 2 hr 
n = 6529

2–4 hr  
n = 384

> 4 hr 
n = 148

Cesarean delivery 1.2 9.2 34.5
Instrumented delivery 3.4 16.0 35.1
Perineal trauma 3.6 13.4 26.7
Postpartum hemorrhage 2.3 5.0 9.1
Chorioamnionitis 2.3 8.9 14.2

Adapted from Myles, 2003.
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TABLE 23-2. Abnormal Labor Patterns, Diagnostic Criteria, and Methods of Treatment

Diagnostic Criteria Preferred 
TreatmentLabor Pattern Nulliparas Multiparas Exceptional Treatment

Prolongation Disorder
Prolonged latent phase > 20 hr > 14 hr Bed rest Oxytocin or cesarean delivery

for urgent problems

Protraction Disorders
Protracted active-phase dilatation < 1.2 cm/hr 1.5 cm/hr Expectant and 

support
Cesarean delivery for CPD

Protracted descent < 1 cm/hr < 2 cm/hr

Arrest Disorders
Prolonged deceleration phase > 3 hr > 1 hr

Evaluate for CPD:
CPD: cesarean
No CPD: oxytocin

Rest if exhausted
Cesarean delivery

Secondary arrest of dilatation > 2 hr > 2 hr
Arrest of descent > 1 hr > 1 hr
Failure of descent No descent in deceleration

phase or second stage

CPD = cephalopelvic disproportion.
Modified from Cohen, 1983.
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FIGURE 23-1 Diagrams of the birth canal. A. At the end of pregnancy. B. During the second-stage of labor, showing formation of the
birth canal. C.R. = contraction ring; Int. = internal; Ext = external. (Adapted from Williams, 1903.)

undergoing cesarean delivery for this reason subsequently deliver
even larger newborns vaginally. A second phrase, failure to prog-gg
ress in either spontaneous or stimulated labor, has become an s
increasingly popular description of ineffectual labor. This term
reflects lack of progressive cervical dilatation or lack of fetal
descent. Neither of these two expressions is specific. Terms pre-
sented in Table 23-2 and their diagnostic criteria more precisely 
describe abnormal labor.

 ■ Mechanisms of Dystocia
Dystocia as described by Williams (1903) in the first edition
of this text is still true today. Figure 23-1 demonstrates the
mechanical process of labor and potential obstacles. The cervix 
and lower uterus are shown at the end of pregnancy and at the 
end of labor. At the end of pregnancy, the fetal head, to traverse 

the birth canal, must encounter a relatively thick lower uterine
segment and undilated cervix. The uterine fundus muscle is
less developed and presumably less powerful. Uterine contrac-
tions, cervical resistance, and the forward pressure exerted by 
the leading fetal part are the factors influencing the progress of 
first-stage labor.

As also shown in Figure 23-1B, after complete cervical dila-
tation, the mechanical relationship between the fetal head size
and position and the pelvic capacity, namely fetopelvic propor-
tion, becomes clearer as the fetus descends. Because of this, 
abnormalities in fetopelvic proportions become more apparent
once the second stage is reached.

Uterine muscle malfunction can result from uterine overdis-
tention or obstructed labor or both. Thus, ineffective labor is gen-
erally accepted as a possible warning sign of fetopelvic disproportion.

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
24th edition; 2014; chapter 23 Abnormal Labor



Prolonged latent phase

Protracted active phase dilatation

Protracted descent

Faulure of descent

Arrest of descent



1.Prolonged latent 
phase

2.Protracted active 
phase dilatation

3.Protracted descent
4.Prolonged 

deceleration phase
5.Secondary arrest of 

dilatation
6.Arrest of descent
7.Failure of descent

https://www.glowm.com/resources
/glowm/cd/pages/v2/ch073/fram
esets/002f.html
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TABLE 23-2. Abnormal Labor Patterns, Diagnostic Criteria, and Methods of Treatment

Diagnostic Criteria Preferred 
TreatmentLabor Pattern Nulliparas Multiparas Exceptional Treatment

Prolongation Disorder
Prolonged latent phase > 20 hr > 14 hr Bed rest Oxytocin or cesarean delivery

for urgent problems

Protraction Disorders
Protracted active-phase dilatation < 1.2 cm/hr 1.5 cm/hr Expectant and 

support
Cesarean delivery for CPD

Protracted descent < 1 cm/hr < 2 cm/hr

Arrest Disorders
Prolonged deceleration phase > 3 hr > 1 hr

Evaluate for CPD:
CPD: cesarean
No CPD: oxytocin

Rest if exhausted
Cesarean delivery

Secondary arrest of dilatation > 2 hr > 2 hr
Arrest of descent > 1 hr > 1 hr
Failure of descent No descent in deceleration

phase or second stage

CPD = cephalopelvic disproportion.
Modified from Cohen, 1983.
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FIGURE 23-1 Diagrams of the birth canal. A. At the end of pregnancy. B. During the second-stage of labor, showing formation of the
birth canal. C.R. = contraction ring; Int. = internal; Ext = external. (Adapted from Williams, 1903.)

undergoing cesarean delivery for this reason subsequently deliver
even larger newborns vaginally. A second phrase, failure to prog-gg
ress in either spontaneous or stimulated labor, has become an s
increasingly popular description of ineffectual labor. This term
reflects lack of progressive cervical dilatation or lack of fetal
descent. Neither of these two expressions is specific. Terms pre-
sented in Table 23-2 and their diagnostic criteria more precisely 
describe abnormal labor.

 ■ Mechanisms of Dystocia
Dystocia as described by Williams (1903) in the first edition
of this text is still true today. Figure 23-1 demonstrates the
mechanical process of labor and potential obstacles. The cervix 
and lower uterus are shown at the end of pregnancy and at the 
end of labor. At the end of pregnancy, the fetal head, to traverse 

the birth canal, must encounter a relatively thick lower uterine
segment and undilated cervix. The uterine fundus muscle is
less developed and presumably less powerful. Uterine contrac-
tions, cervical resistance, and the forward pressure exerted by 
the leading fetal part are the factors influencing the progress of 
first-stage labor.

As also shown in Figure 23-1B, after complete cervical dila-
tation, the mechanical relationship between the fetal head size
and position and the pelvic capacity, namely fetopelvic propor-
tion, becomes clearer as the fetus descends. Because of this, 
abnormalities in fetopelvic proportions become more apparent
once the second stage is reached.

Uterine muscle malfunction can result from uterine overdis-
tention or obstructed labor or both. Thus, ineffective labor is gen-
erally accepted as a possible warning sign of fetopelvic disproportion.

• The fetal head must encounter a 
relatively thick lower uterine 
segment and undilated cervix. 

• Uterine contractions, cervical 
resistance, and the forward 
pressure exerted by the leading 
fetal part are the factors 
influencing the progress of first-
stage labor. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
24th edition; 2014; chapter 23 Abnormal Labor



Mechanism of Dystocia: Second stage of labor
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TABLE 23-2. Abnormal Labor Patterns, Diagnostic Criteria, and Methods of Treatment

Diagnostic Criteria Preferred 
TreatmentLabor Pattern Nulliparas Multiparas Exceptional Treatment

Prolongation Disorder
Prolonged latent phase > 20 hr > 14 hr Bed rest Oxytocin or cesarean delivery

for urgent problems

Protraction Disorders
Protracted active-phase dilatation < 1.2 cm/hr 1.5 cm/hr Expectant and 

support
Cesarean delivery for CPD

Protracted descent < 1 cm/hr < 2 cm/hr

Arrest Disorders
Prolonged deceleration phase > 3 hr > 1 hr

Evaluate for CPD:
CPD: cesarean
No CPD: oxytocin

Rest if exhausted
Cesarean delivery

Secondary arrest of dilatation > 2 hr > 2 hr
Arrest of descent > 1 hr > 1 hr
Failure of descent No descent in deceleration

phase or second stage

CPD = cephalopelvic disproportion.
Modified from Cohen, 1983.
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FIGURE 23-1 Diagrams of the birth canal. A. At the end of pregnancy. B. During the second-stage of labor, showing formation of the
birth canal. C.R. = contraction ring; Int. = internal; Ext = external. (Adapted from Williams, 1903.)

undergoing cesarean delivery for this reason subsequently deliver
even larger newborns vaginally. A second phrase, failure to prog-gg
ress in either spontaneous or stimulated labor, has become an s
increasingly popular description of ineffectual labor. This term
reflects lack of progressive cervical dilatation or lack of fetal
descent. Neither of these two expressions is specific. Terms pre-
sented in Table 23-2 and their diagnostic criteria more precisely 
describe abnormal labor.

 ■ Mechanisms of Dystocia
Dystocia as described by Williams (1903) in the first edition
of this text is still true today. Figure 23-1 demonstrates the
mechanical process of labor and potential obstacles. The cervix 
and lower uterus are shown at the end of pregnancy and at the 
end of labor. At the end of pregnancy, the fetal head, to traverse 

the birth canal, must encounter a relatively thick lower uterine
segment and undilated cervix. The uterine fundus muscle is
less developed and presumably less powerful. Uterine contrac-
tions, cervical resistance, and the forward pressure exerted by 
the leading fetal part are the factors influencing the progress of 
first-stage labor.

As also shown in Figure 23-1B, after complete cervical dila-
tation, the mechanical relationship between the fetal head size
and position and the pelvic capacity, namely fetopelvic propor-
tion, becomes clearer as the fetus descends. Because of this, 
abnormalities in fetopelvic proportions become more apparent
once the second stage is reached.

Uterine muscle malfunction can result from uterine overdis-
tention or obstructed labor or both. Thus, ineffective labor is gen-
erally accepted as a possible warning sign of fetopelvic disproportion.

• After complete cervical dilatation, the 
mechanical relationship between the 
fetal head size and position and the 
pelvic capacity, namely fetopelvic
proportion, becomes clearer as the 
fetus descends. 

• Because of this, abnormalities in 
fetopelvic proportions become more 
apparent once the second stage is 
reached. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
24th edition; 2014; chapter 23 Abnormal Labor



■ Mueller Hillis maneuver: 
■ manual pressure on the

term fundus while a finger in
the vagina determines the
descent of the head into the
pelvis.

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
24th edition; 2014; chapter 23 Abnormal Labor



ABNORMALITIES OF THE EXPULSIVE 
FORCES 
■ 2 types of uterine dysfunction:
■ hypotonic uterine dysfunction:  no basal hypertonus and 

uterine contractions have a normal gradient pattern 
(synchronous), but pressure during a contraction is      
insufficient to dilate the cervix. 

■ hypertonic uterine dysfunction:  or “incoordinate uterine 
dysfunction”, either basal tone is elevated appreciably or 
the pressure gradient is distorted. 
– Gradient distortion may result from more forceful contraction of 

the uterine midsegment than the fundus or from complete 
asynchrony of the impulses originating in each cornu or a 
combination of these two. 

Cunningham FG, 
Leveno KJ, Bloom SL, Spong CY, Dashe JS, 
Hoffman BL, Casey 
BM, Sheffield JS (eds).William’s 
Obstetrics 24th
edition; 2014; chapter 23 Abnormal 
Labor



ABNORMALITIES OF THE EXPULSIVE 
FORCES: Active Phase Disorder

■ Active-Phase Disorders: labor abnormalities are divided into 
either 

■ Protraction disorder : or a slower-than- normal progress
■ Arrest disorder: a complete cessation of progress. 
■ A woman must be in the active phase of labor with cervical 

dilatation to at least 3 to 4 cm to be diagnosed with either 
of these. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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ABNORMALITIES OF THE EXPULSIVE 
FORCES: Active Phase Disorder

■ American College of Obstetricians and Gynecologists (2013) 
has suggested that before the diagnosis of first-stage labor 
arrest is made, specific criteria should be met:
1. First, the latent phase has been completed, and the 

cervix is dilated 4 cm or more. 
2. Uterine contraction pattern of 200 Montevideo units or 

more in a 10-minute period has been present for 2 
hours without cervical change.  

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
24th edition; 2014; chapter 23 Abnormal Labor



Reported Causes of Uterine Dysfunction 
(“Powers”)

1. Epidural Analgesia 
– Epidural analgesia can slow labor; associated with 

lengthening of both first- and second- stage labor and with 
slowing of the rate of fetal descent. 

2. Chorioamnionitis
– Infection diagnosed late in labor was found to be a marker of 

cesarean delivery performed for dystocia, whereas this was 
not a marker in women diagnosed as having chorioamnionitis
early in labor. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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Reported Causes of Uterine Dysfunction 

3. Maternal Position During Labor 
– According to Miller (1983), the uterus contracts more 

frequently but with less intensity with the mother lying on her 
back rather than on her side.

– Conversely, contraction frequency and intensity have been 
reported to increase with sitting or standing. 

– Lupe and Gross (1986) concluded, however, that there is no 
conclusive evidence that upright maternal posture or 
ambulation improves labor. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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Reported Causes of Uterine Dysfunction 
5. Water Immersion 

■ A birthing tub or bath has been advocated as a means of relaxation that 
may contribute to more efficient labor. 

■ Cluett and coworkers (2004) reported that water immersion lowered the 
rate of epidural analgesia use but did not alter the rate of operative 
delivery. 

■ Robertson and associates (1998) reported that immersion was not 
associated with chorioamnionitis or uterine infection. 

■ More infants of women in the immersion group were admitted to the 
NICU. 

■ Neonatal complications include drowning, hyponatremia, waterborne 
infection, cord rupture, and polycythemia (Austin, 1997; Pinette, 2004). 
Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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FETOPELVIC DISPROPORTION (“Passages”)

■ Fetopelvic disproportion arises from diminished 
pelvic capacity, excessive fetal size, or more usually 
both. 
■ There may be a contraction of the pelvic inlet, the 

midpelvis, or the pelvic outlet, or a generally 
contracted pelvis may be caused by combinations of 
these. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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FETOPELVIC DISPROPORTION:      
Contracted inlet

■ The pelvic inlet usually is considered to be 
contracted if its shortest anteroposterior (AP) 
diameter is < 10 cm or if the greatest transverse 
diameter is < 12 cm. 
■ usually is defined as a                                          

diagonal conjugate < 11.5 cm. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey 
BM, Sheffield JS (eds).William’s Obstetrics 24th edition; 2014; chapter 23 
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FETOPELVIC DISPROPORTION:      
Contracted inlet

■ In a contracted pelvis, the entire force exerted by the uterus 
acts directly on the portion of membranes that contact the 
dilating cervix à early spontaneous rupture of the 
membranes is more likely. 

■ After membrane rupture, absent pressure by the head 
against the cervix and lower uterine segment predisposes to 
less effective contractions à dilatation may proceed very 
slowly or not at all. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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FETOPELVIC DISPROPORTION:      
Contracted inlet

■ In women with contracted pelves, face and shoulder 
presentations are encountered three times more 
frequently, and the cord prolapses four to six times 
more often. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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FETOPELVIC DISPROPORTION:      
Contracted midplane/midpelvis
■ more common than inlet contraction. 
■ causes transverse arrest of the fetal head, which 

potentially can lead to a difficult midforceps
operation or to cesarean delivery. 
■ the midpelvis is contracted when:

– the sum of the interspinous and posterior sagittal 
diameters of the midpelvis (normally, 10.5 plus 5 cm, or 
15.5 cm) falls to 13.5 cm or less. 

– Interspinous diameter < 8 cm
Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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FETOPELVIC DISPROPORTION:      
Contracted midplane/midpelvis

■ a suggestion of contraction sometimes can be 
inferred if:
1. the spines are prominent
2. the pelvic sidewalls converge
3. sacrosciatic notch is narrow. 

■ narrowing of the interspinous diameter can be anticipated 
when the intertuberous diameter is narrow. A normal 
intertuberous diameter, however, does not always exclude a 
narrow interspinous diameter. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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FETOPELVIC DISPROPORTION:      
Contracted outlet

■ interischial tuberous diameter of 8 cm or less.
■ A contracted outlet may cause dystocia not so much 

by itself but by an often-associated midpelvic
contraction. Outlet contraction without concomitant 
midplane contraction is rare. 
■ Contracted outlet often gives rise to perineal tears. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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“Passenger”: Face Presentation 
■ Rarely deliver vaginally
■ head is hyperextended so that the occiput 

is in contact with the fetal back, and the 
chin (mentum) is presenting 

■ If not, the fetal brow (bregma) is pressed 
against the maternal symphysis pubis à
this position precludes flexion of the fetal 
head necessary to negotiate the birth 
canal. 

■ Thus, a mentum posterior presentation is 
undeliverable except with a very preterm 
fetus. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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Review : Face Presentation (fetal 
position)
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factors as in cephalic presentations. Extension results from the
relation of the fetal body to the deflected head, which is con-
verted into a two-armed lever, the longer arm of which extends 
from the occipital condyles to the occiput. When resistance is 
encountered, the occiput must be pushed toward the back of 
the fetus while the chin descends.

The objective of internal rotation of the face is to bring the 
chin under the symphysis pubis. Only in this way can the neck 
traverse the posterior surface of the symphysis pubis. If the chin 
rotates directly posteriorly, the relatively short neck cannot 
span the anterior surface of the sacrum, which measures about 
12 cm in length. Moreover, the fetal brow (bregma) is pressed 
against the maternal symphysis pubis. This position precludes 
flexion necessary to negotiate the birth canal. Hence, birth of 
the head from a mentum posterior position is impossible unless 
the shoulders enter the pelvis at the same time, an event that is 
impossible except when the fetus is extremely small or macer-
ated. Internal rotation results from the same factors as in vertex 
presentations.

After anterior rotation and descent, the chin and mouth
appear at the vulva, the undersurface of the chin presses
against the symphysis, and the head is delivered by flexion.
The nose, eyes, brow (bregma), and occiput then appear in
succession over the anterior margin of the perineum. After 
birth of the head, the occiput sags backward toward the anus.

Next, the chin rotates externally to the side toward which 
it was originally directed, and the shoulders are born as in 
cephalic presentations.

Edema may sometimes significantly distort the face. At the 
same time, the skull undergoes considerable molding, mani-
fested by an increase in length of the occipitomental diameter
of the head.

Management
In the absence of a contracted pelvis, and with effective labor,
successful vaginal delivery usually will follow. Fetal heart rate
monitoring is probably better done with external devices to 
avoid damage to the face and eyes. Because face presentations 
among term-size fetuses are more common when there is some
degree of pelvic inlet contraction, cesarean delivery frequently 
is indicated. Attempts to convert a face presentation manu-
ally into a vertex presentation, manual or forceps rotation of 
a persistently posterior chin to a mentum anterior position, 
and internal podalic version and extraction are dangerous and 
should not be attempted.

 ■ Brow Presentation
This rare presentation is diagnosed when that portion of the 
fetal head between the orbital ridge and the anterior fontanel
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FIGURE 23-7 Mechanism of labor for right mentoposterior position with subsequent rotation of the mentum anteriorly and delivery.Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
24th edition; 2014; chapter 23 Abnormal Labor



■ include conditions that favor extension or prevent head flexion:

1. Preterm infants, with their smaller head dimensions, can 
engage before conversion to vertex position 

2. Marked enlargement of the neck or coils of cord around the 
neck may cause extension. 

3. Fetal malformations and hydramnios
4. Anencephalic fetuses naturally present by the face. 
5. pelvis is contracted or the fetus is very large. 
6. High parity (pendulous abdomen permits the back of the fetus to sag 

forward or laterally à promotes extension of the cervical and thoracic 
spine. )

Face Presentation: Etiology 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
24th edition; 2014; chapter 23 Abnormal Labor



■ Because face presentations among term-size fetuses are 
more common when there is some degree of pelvic inlet 
contraction, cesarean delivery frequently is indicated.

■ Attempts to convert a face presentation manually into a 
vertex presentation (manual or forceps rotation of a 
persistently posterior chin to a mentum anterior position) 
and internal podalic version and extraction are dangerous 
and should not be attempted. 

Face Presentation: Management 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
24th edition; 2014; chapter 23 Abnormal Labor



“Passenger”: Brow Presentation
■ diagnosed when that portion of the 

fetal head between the orbital ridge 
and the anterior fontanel presents 
at the pelvic inlet. 

■ the fetal head thus occupies a 
position midway between full flexion 
(occiput) and extension (face). 

■ Engagement of the fetal head and 
subsequent delivery cannot take 
place as long as the brow 
presentation persists. (Except when 
the fetal head is small or the pelvis is 
unusually large)
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presents at the pelvic inlet. As shown in Figure 23-8, the fetal
head thus occupies a position midway between full flexion 
(occiput) and extension (face). Except when the fetal head is
small or the pelvis is unusually large, engagement of the fetal 
head and subsequent delivery cannot take place as long as the 
brow presentation persists.

Etiology and Diagnosis
The causes of persistent brow presentation are the same as
those for face presentation. A brow presentation is commonly 
unstable and often converts to a face or an occiput presentation 
(Cruikshank, 1973). The presentation may be recognized by 
abdominal palpation when both the occiput and chin can be
palpated easily, but vaginal examination is usually necessary. 
The frontal sutures, large anterior fontanel, orbital ridges, eyes,
and root of the nose are felt on vaginal examination, but neither 
the mouth nor the chin is palpable.

Mechanism of Labor
With a very small fetus and a large pelvis, labor is generally easy, 
but with a larger fetus, it is usually difficult. This is because 
engagement is impossible until there is marked molding that
shortens the occipitomental diameter or more commonly, until 
there is either flexion to an occiput presentation or extension
to a face presentation. The considerable molding essential for 
vaginal delivery of a persistent brow characteristically deforms
the head. The caput succedaneum is over the forehead, and it
may be so extensive that identification of the brow by palpation
is impossible. In these instances, the forehead is prominent and 
squared, and the occipitomental diameter is diminished.

In transient brow presentations, the prognosis depends on
the ultimate presentation. If the brow persists, prognosis is poor 
for vaginal delivery unless the fetus is small or the birth canal 
is large. Principles of management are the same as those for a 
face presentation.

 ■ Transverse Lie
In this position, the long axis of the fetus is approximately per-
pendicular to that of the mother. When the long axis forms an
acute angle, an oblique lie results. The latter is usually only trane -
sitory, because either a longitudinal or transverse lie commonly 
results when labor supervenes. For this reason, the oblique lie
is called an unstable lie in Great Britain.e

In a transverse lie, the shoulder is usually positioned over the
pelvic inlet. The head occupies one iliac fossa, and the breech
the other. This creates a shoulder presentation in which the side
of the mother on which the acromion rests determines the des-
ignation of the lie as right or left acromial. And because in
either position the back may be directed anteriorly or poste-
riorly, superiorly or inferiorly, it is customary to distinguish
varieties as dorsoanterior and dorsoposterior (Fig. 23-9).

Transverse lie was found once in 322 singleton deliveries
(0.3 percent) at both the Mayo Clinic and the University of 
Iowa Hospital (Cruikshank, 1973; Johnson, 1964). This is 
remarkably similar to the incidence at Parkland Hospital of 
approximately 1 in 335 singleton fetuses.

Etiology
Some of the more common causes of transverse lie include: (1)
abdominal wall relaxation from high parity, (2) preterm fetus,
(3) placenta previa, (4) abnormal uterine anatomy, (5) hydram-
nios, and (6) contracted pelvis.

Women with four or more deliveries have a tenfold inci-
dence of transverse lie compared with nulliparas. A relaxed and 
pendulous abdomen allows the uterus to fall forward, deflecting 
the long axis of the fetus away from the axis of the birth canal 
and into an oblique or transverse position. Placenta previa and 
pelvic contraction act similarly. A transverse or oblique lie occa-
sionally develops in labor from an initial longitudinal position.

Diagnosis
A transverse lie is usually recognized easily, often by inspec-
tion alone. The abdomen is unusually wide, whereas the uter-
ine fundus extends to only slightly above the umbilicus. No 
fetal pole is detected in the fundus, and the ballottable head 
is found in one iliac fossa and the breech in the other. The
position of the back is readily identifiable. When the back is
anterior (Fig. 23-9, p. 469), a hard resistance plane extends
across the front of the abdomen. When it is posterior, irregu-
lar nodulations representing fetal small parts are felt through
the abdominal wall.

On vaginal examination, in the early stages of labor, if the
side of the thorax can be reached, it may be recognized by the 
“gridiron” feel of the ribs. With further dilatation, the scapula 
and the clavicle are distinguished on opposite sides of the tho-
rax. The position of the axilla indicates the side of the mother
toward which the shoulder is directed.

FIGURE 23-8 Brow posterior presentation.
Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman 
BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 24th edition; 
2014; chapter 23 Abnormal Labor



“Passenger”: Transverse Lie
■ Long axis of the fetus is approximately 

perpendicular to that of the mother. 
■ Shoulder is usually positioned over the 

pelvic inlet. 
■ Head occupies one iliac fossa, and the 

breech the other à this creates a shoulder 
presentation in which the side of the 
mother on which the acromion rests 
determines the designation of the lie as 
right or left acromial. 
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Mechanism of Labor
Spontaneous delivery of a fully developed newborn is impos-
sible with a persistent transverse lie. After rupture of the mem-
branes, if labor continues, the fetal shoulder is forced into 
the pelvis, and the corresponding arm frequently prolapses 
(Fig.  23-10). After some descent, the shoulder is arrested by 
the margins of the pelvic inlet, with the head in one iliac fossa 
and the breech in the other. As labor continues, the shoulder is 
impacted firmly in the upper part of the pelvis. The uterus then 
contracts vigorously in an unsuccessful attempt to overcome the 
obstacle. With time, a retraction ring rises increasingly higher
and becomes more marked. With this neglected transverse lie,
the uterus will eventually rupture. Even without this complica-
tion, morbidity is increased because of the frequent association 
with placenta previa, the increased likelihood of cord prolapse, 
and the necessity for major operative efforts.

If the fetus is small—usually < 800 g—and the pelvis is 
large, spontaneous delivery is possible despite persistence of 
the abnormal lie. The fetus is compressed with the head forced 
against its abdomen. A portion of the thoracic wall below the

shoulder thus becomes the most depen-
dent part, appearing at the vulva. The 
head and thorax then pass through the
pelvic cavity at the same time. The fetus, 
which is doubled upon itself and thus 
sometimes referred to as conduplicato cor-
pore, is expelled.

Management
Active labor in a woman with a transverse
lie is usually an indication for cesarean 
delivery. Before labor or early in labor, 
with the membranes intact, attempts at
external version are worthwhile in the
absence of other complications. If the fetal
head can be maneuvered by abdominal
manipulation into the pelvis, it should be 
held there during the next several contrac-
tions in an attempt to fix the head in the
pelvis.

With cesarean delivery, because neither 
the feet nor the head of the fetus occupies 
the lower uterine segment, a low trans-
verse incision into the uterus may lead 
to difficult fetal extraction. This is espe-
cially true of dorsoanterior presentations.
Therefore, a vertical incision is typically 
indicated (Chap. 30, p. 598).

■ Compound Presentation

Incidence and Etiology
In a compound presentation, an extremity 
prolapses alongside the presenting part, 
and both present simultaneously in the
pelvis (Fig. 23-11). Goplerud and Eastman

(1953) identified a hand or arm prolapsed alongside the head 
once in every 700 deliveries. Much less common was prolapse
of one or both lower extremities alongside a cephalic presenta-
tion or a hand alongside a breech. At Parkland Hospital, com-
pound presentations were identified in only 68 of more than 
70,000 singleton fetuses—an incidence of approximately 1 in
1000. Causes of compound presentations are conditions that
prevent complete occlusion of the pelvic inlet by the fetal head,
including preterm labor.

Management and Prognosis
In most cases, the prolapsed part should be left alone, because 
most often it will not interfere with labor. If the arm is pro-
lapsed alongside the head, the condition should be observed
closely to ascertain whether the arm retracts out of the way 
with descent of the presenting part. If it fails to retract and if 
it appears to prevent descent of the head, the prolapsed arm
should be pushed gently upward and the head simultaneously 
downward by fundal pressure. Tebes and coworkers (1999)
described a tragic outcome in a newborn delivered spontane-
ously with the hand alongside the head. The infant developed

A B

C D

FIGURE 23-9 Leopold maneuver performed on a woman with a fetal transverse 
lie, right acromiodorsoanterior position. A. First maneuver. B. Second maneuver. 
C. Third maneuver. D. Fourth maneuver.

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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Transverse Lie: Etiology
■ common causes:

1. abdominal wall relaxation from high parity 
2. preterm fetus
3. placenta previa
4. abnormal uterine anatomy
5. hydramnios
6. contracted pelvis. 

■ A relaxed and pendulous abdomen allows the uterus to fall forward, 
deflecting the long axis of the fetus away from the axis of the birth canal 
and into an oblique or transverse position. 

■ Placenta previa and pelvic contraction act similarly. 
Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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Neglected transverse lie
■ After rupture of the membranes, the fetal shoulder 

is forced into the pelvis, and the arm prolapses 

■ Shoulder is arrested by the margins of the pelvic 
inlet, with the head in one iliac fossa and the 
breech in the other. 

■ Uterus  contracts vigorously in an unsuccessful 
attempt to overcome the obstacle. 

■ With time, a retraction ring rises increasingly higher 
and becomes more marked. 

■ With this neglected transverse lie, the uterus will 
eventually rupture.
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ischemic necrosis of the presenting forearm, which required
amputation. In general, rates of perinatal mortality and mor-
bidity are increased as a result of concomitant preterm delivery,
prolapsed cord, and traumatic obstetrical procedures.

COMPLICATIONS WITH DYSTOCIA

 ■ Maternal Complications
Dystocia, especially if labor is prolonged, is associated with an 
increased incidence of several common obstetrical and neonatal
complications. Intrapartum chorioamnionitis and postpartum
pelvic infection are more common with desultory and pro-
longed labors. Postpartum hemorrhage from atony is increased
with prolonged and augmented labors. There is also a higher 
incidence of uterine tears with hysterotomy if the fetal head is 
impacted in the pelvis.

Uterine Rupture
Abnormal thinning of the lower uterine segment creates a seri-
ous danger during prolonged labor, particularly in women
of high parity and in those with a prior cesarean delivery 
(Chap. 41, p. 790). When disproportion is so pronounced that 
there is no engagement or descent, the lower uterine segment 
becomes increasingly stretched, and rupture may follow. In
such cases, there is usually an exaggeration of the normal con-
traction ring shown in Figure 23-1.g

Pathological Retraction Ring. Localized rings or con-
strictions of the uterus develop in association with pro-
longed obstructed labors that are seldom encountered
today. The pathological retraction ring of Bandl is associatedl
with marked stretching and thinning of the lower uterine
segment. The ring may be seen clearly as a uterine indenta-
tion and signifies impending rupture of the lower uterine
segment.

Following birth of a first twin, a pathological ring may still
develop occasionally as hourglass constrictions of the uterus.
The ring can sometimes be relaxed and delivery effected 
with appropriate general anesthesia, but occasionally prompt

A
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FIGURE 23-11 Compound presentation. A. The left hand is lying
in front of the vertex. With further labor, the hand and arm may 
retract from the birth canal, and the head may then descend nor-
mally. B. Photograph of a small 34-week fetus with a compound
presentation that delivered uneventfully with the hand presenting
first. (Photograph contributed by Dr. Elizabeth Mosier.)

FIGURE 23-10 Neglected shoulder presentation. A thick muscular
band forming a pathological retraction ring has developed just
above the thin lower uterine segment. The force generated dur-
ing a uterine contraction is directed centripetally at and above
the level of the pathological retraction ring. This serves to stretch
further and possibly to rupture the thin lower segment below the
retraction ring.

Neglected shoulder presentationCunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, 
Sheffield JS (eds).William’s Obstetrics 24th edition; 2014; chapter 23 Abnormal Labor



■ Transverse lie is usually an indication for 
cesarean delivery. 

■ Before labor or early in labor, with the 
membranes intact, attempts at external 
version are worthwhile in the absence of 
other complications. 

■ With cesarean delivery, because neither 
the feet nor the head of the fetus occupies 
the lower uterine segment, a low 
transverse incision into the uterus may lead 
to difficult fetal extraction à a vertical or 
classical incision is typically indicated

Transverse Lie: Management

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
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“Passenger”: Compound presentation
■ In a compound presentation, an 

extremity prolapses alongside the 
presenting part, and both present 
simultaneously in the pelvis 

■ Causes of compound presentations 
are conditions that prevent 
complete occlusion of the pelvic 
inlet by the fetal head, including 
preterm labor. 
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ischemic necrosis of the presenting forearm, which required
amputation. In general, rates of perinatal mortality and mor-
bidity are increased as a result of concomitant preterm delivery,
prolapsed cord, and traumatic obstetrical procedures.

COMPLICATIONS WITH DYSTOCIA

 ■ Maternal Complications
Dystocia, especially if labor is prolonged, is associated with an 
increased incidence of several common obstetrical and neonatal
complications. Intrapartum chorioamnionitis and postpartum
pelvic infection are more common with desultory and pro-
longed labors. Postpartum hemorrhage from atony is increased
with prolonged and augmented labors. There is also a higher 
incidence of uterine tears with hysterotomy if the fetal head is 
impacted in the pelvis.

Uterine Rupture
Abnormal thinning of the lower uterine segment creates a seri-
ous danger during prolonged labor, particularly in women
of high parity and in those with a prior cesarean delivery 
(Chap. 41, p. 790). When disproportion is so pronounced that 
there is no engagement or descent, the lower uterine segment 
becomes increasingly stretched, and rupture may follow. In
such cases, there is usually an exaggeration of the normal con-
traction ring shown in Figure 23-1.g

Pathological Retraction Ring. Localized rings or con-
strictions of the uterus develop in association with pro-
longed obstructed labors that are seldom encountered
today. The pathological retraction ring of Bandl is associatedl
with marked stretching and thinning of the lower uterine
segment. The ring may be seen clearly as a uterine indenta-
tion and signifies impending rupture of the lower uterine
segment.

Following birth of a first twin, a pathological ring may still
develop occasionally as hourglass constrictions of the uterus.
The ring can sometimes be relaxed and delivery effected 
with appropriate general anesthesia, but occasionally prompt
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FIGURE 23-11 Compound presentation. A. The left hand is lying
in front of the vertex. With further labor, the hand and arm may 
retract from the birth canal, and the head may then descend nor-
mally. B. Photograph of a small 34-week fetus with a compound
presentation that delivered uneventfully with the hand presenting
first. (Photograph contributed by Dr. Elizabeth Mosier.)

FIGURE 23-10 Neglected shoulder presentation. A thick muscular
band forming a pathological retraction ring has developed just
above the thin lower uterine segment. The force generated dur-
ing a uterine contraction is directed centripetally at and above
the level of the pathological retraction ring. This serves to stretch
further and possibly to rupture the thin lower segment below the
retraction ring.
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■ In most cases, the prolapsed part should be left alone, because 
most often it will not interfere with labor. 

■ If the arm is prolapsed alongside the head, the condition should be 
observed closely to ascertain whether the arm retracts out of the 
way with descent of the presenting part.

■ If it fails to retract and if it appears to prevent descent of the head, 
the prolapsed arm should be pushed gently upward and the head 
simultaneously downward by fundal pressure. 

■ In general, rates of perinatal mortality and morbidity are increased 
as a result of concomitant preterm delivery, prolapsed cord, and 
traumatic obstetrical procedures. 

Compound presentation: Management and 
Prognosis 
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Complications with Dystocia: Maternal

■ Uterine Rupture 
■ Abnormal thinning of the lower uterine 

segment during prolonged labor 
(women of high parity and in those with a 
prior cesarean delivery) 

■ When disproportion is so pronounced 
that there is no engagement or 
descent, the lower uterine segment 
becomes increasingly stretched, and 
rupture may follow. 
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Complications with Dystocia: Maternal

■ Uterine Rupture 
■ “Pathological Retraction Ring of 

Bandl” à associated with 
marked stretching and thinning of 
the lower uterine segment.

■ The ring may be seen clearly as a 
uterine indentation and signifies 
impending rupture of the lower 
uterine segment. 
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■ Fistula Formation 
■ With dystocia, soft tissues of the birth 

canal lying between the leading part and 
the pelvic wall may be subjected to 
excessive pressure.

■ Because of impaired circulation, necrosis 
may result and become evident several 
days after delivery as vesicovaginal, 
vesicocervical, or rectovaginal fistulas. 

Complications with Dystocia: Maternal
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■ Pelvic Floor Injury 
■ During childbirth, the pelvic floor is exposed to direct 

compression from the fetal head and to downward pressure 
from maternal expulsive efforts. 

■ These forces stretch and distend the pelvic floor, resulting in 
functional and anatomical alterations in the muscles, nerves, 
and connective tissues à leading to urinary incontinence and 
to pelvic organ prolapse

Complications with Dystocia: Maternal
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■ Postpartum Lower Extremity Nerve Injury 
■ Most common mechanism is external compression of the 

common fibular (formerly common peroneal) nerve. 
■ Usually caused by inappropriate leg positioning in stirrups, 

especially during prolonged second-stage labor.
■ Fortunately, symptoms resolve within 6 months of delivery 

in most women. 

Complications with Dystocia: Maternal

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
24th edition; 2014; chapter 23 Abnormal Labor



■ Caput succedaneum 
(swelling/edema of  fetal scalp)

■ Molding (abnormal head shape)
■ Mechanical trauma such as 

nerve injury, fractures, and 
cephalohematoma

Complications with Dystocia: Perinatal
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PRECIPITOUS LABOR AND DELIVERY 
■ Precipitous labor and delivery is extremely rapid labor and 

delivery. 
■ It may result from an abnormally low resistance of the soft 

parts of the birth canal, from abnormally strong uterine and 
abdominal contractions, or rarely from the absence of 
painful sensations and thus a lack of awareness of vigorous 
labor. 

■ According to Hughes (1972), precipitous labor terminates in 
expulsion of the fetus in < 3 hours. 
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PRECIPITOUS LABOR AND DELIVERY: 
Maternal effects
■ Vigorous uterine contractions combined with a long, firm 

cervix and a non- compliant birth canal may lead to uterine 
rupture or extensive lacerations of the cervix, vagina, vulva, 
or perineum. 

■ It is in these latter circumstances that the rare condition of 
amnionic fluid embolism most likely develops

■ Precipitous labor is frequently followed by uterine atony à
uterus that contracts with unusual vigor before delivery is 
likely to be hypotonic after delivery à Postpartum 
hemorrhage 
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PRECIPITOUS LABOR AND DELIVERY: 
Maternal effects

■ Short labor (rate of cervical dilatation of 5 cm/hr or faster 
for nulliparas and 10 cm/hr for multiparas) 
– associated with placental abruption, meconium, 

postpartum hemorrhage, cocaine abuse, and low Apgar 
scores. 
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PRECIPITOUS LABOR AND DELIVERY:       
Fetal and neonatal effects

■ Tumultuous uterine contractions, often with negligible 
intervals of relaxation, prevent appropriate uterine blood 
flow and fetal oxygenation. 

■ Acker and coworkers (1988) reported that Erb or Duchenne 
brachial palsy was associated with such labors 

■ during an unattended birth, the newborn may fall to the 
floor and be injured, or it may need resuscitation that is not 
immediately available. 
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Thank you!
Pls subscribe to my channels:
youtube channel: Ina Irabon
www.wordpress.com: Doc Ina OB Gyne


