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Review

u Fetal lie: describes the relationship of the fetal 
long axis to that of the mother. 

u Longitudinal 

u Transverse
u Oblique

� Fetal presentation: portion of the fetal body 
that is either foremost within the birth canal 
or in closest proximity to it

� Cephalic, breech, shoulder, compound



Review

u Fetal Attitude: fetal posture/ habitus

� Fetal position: relationship of an 
arbitrarily chosen portion of the fetal 
presenting part to the right or left side of 
the birth canal.



Normal Labor

u WHAT IS NORMAL LABOR?
àuterine contractions that bring about demonstrable 

effacement and dilatation of the cervix 

ØWHAT IS THE START OF NORMAL LABOR?
àthe clock time when painful contractions become regular. 
àa cervical dilatation of 3 to 4 cm or greater is presumed to 

be a reasonably reliable threshold for the diagnosis of 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 22 Normal Labor



Stages of Labor

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

u Second Stage: from full cervical dilatation 
(10 cms)  up to delivery of the fetus

u Third Stage: From delivery of fetus to 
delivery of placenta

u Fourth stage: 1 hour from delivery of 
placenta

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 24th edition; 2014; chapter 22 Normal Labor



FIRST STAGE 
OF LABOR

Commences from onset of 
regular contractions  up to 
full cervical dilatation
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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

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS 
(eds).William’s Obstetrics 24th edition; 2014; chapter 22 Normal Labor



Phases of Labor:

First stage of labor:

1. Latent 
Phase

2. Active 
Phase
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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

Latent Phase Active Phase

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 24th edition; 2014; chapter 22 Normal Labor



First stage of labor

u the pattern of cervical dilatation 
during the preparatory and 
dilatational divisions of normal 
labor is a sigmoid curve. 

u latent phase corresponds to the 
preparatory division

u active phase corresponds to the 
dilatational and pelvic division. 
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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

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS 
(eds).William’s Obstetrics 24th edition; 2014; chapter 22 Normal Labor



3 Functional 
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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

Slow cervical 
dilatation, connective 
tissue components 
change; Sedation and 
conduction analgesia 
may arrest this 
division

dilatation proceeds 
at its most rapid 
rate; unaffected by 
sedation. 

commences 
with the 
deceleration 
phase; cardinal 
fetal 
movements 
take place 
during this 
pelvic division. 

Latent Phase Active Phase

1. Preparatory 
(latent phase)

2. Dilatation 
(active phase)

3. Pelvic (active 
phase)

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS 
(eds).William’s Obstetrics 24th edition; 2014; chapter 22 Normal Labor



SECOND 
STAGE OF 

LABOR

Commences from full 
cervical dilatation up to 
delivery of the baby
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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

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS 
(eds).William’s Obstetrics 24th edition; 2014; chapter 22 Normal Labor



Second Stage of Labor 

u begins with complete cervical dilatation and ends 
with fetal delivery. 

u median duration is approximately 50 minutes for 
nulliparas and about 20 minutes for multiparas

u in a woman with a contracted pelvis, with a large 
fetus, or with impaired expulsive efforts from 
conduction analgesia or sedation, the second 
stage may become abnormally long. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 24th edition; 2014; chapter 22 Normal Labor



415Physiology of Labor

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 
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backward from the pubis and encircles the vagina about 2 cm 
above the plane of the hymen. On contraction, the levator ani
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Management of 
Normal Labor



Identification of Labor 

u uterine contractions 5 minutes apart for 1 hour—that is, 
≥ 12 contractions in 1 hour—may signify labor onset. 

u active labor defined as cervical dilatation ≥ 4 cm 
u Women admitted during latent-phase labor had more 

active-phase arrest, more frequent need for oxytocin 
labor stimulation, and higher rates of chorioamnionitis. 
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World Health Organization Partograph 

u A partograph was designed by the World 
Health Organization (WHO) for use in 
developing countries 

u Labor is divided into a latent phase, which 
should last no longer than 8 hours, and an 
active phase. Active phase starts at 3 cm 
dilatation, and progress should be no slower 
than 1 cm/hr. 

u A 4-hour wait is recommended before 
intervention when the active phase is slow. 

u Labor is graphed, and analysis includes use 
of alert and action lines. 
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Management of the First Stage of Labor 

Cervical Assessment 
u Part of BISHOPS SCORE

• Cervical dilatation
• Cervical effacement

• Cervical Consistency

• Cervical position
• Fetal station
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Laughon and coworkers (2011) attempted to simplify the
Bishop score by performing a regression analysis on 5610 single-
ton, uncomplicated deliveries by nulliparas between 370/7 and 
416/7 weeks. Only cervical dilation, station, and effacement were
significantly associated with successful vaginal delivery. Thus, 
a simplified Bishop score, which incorporated only these three 
parameters, had a similar or improved positive- or negative-
predictive value compared with that of the original Bishop score.

Transvaginal sonographic measurement of cervical length 
has been evaluated as a Bishop score alternative. Hatfield and 
associates (2007) performed a metaanalysis of 20 trials in 
which cervical length was used to predict successful induction.
Because of study criteria heterogeneity—including the defini-
tion of “successful induction”—the authors concluded that the 
question remains unanswered. Both this study and the one by 
Uzun and colleagues (2013) found that sonographically deter-
mined cervical length was not superior to the Bishop score for
predicting induction success.

 ■ Pharmacological Techniques
Unfortunately, women frequently have an indication for induc-
tion but also have an unfavorable cervix. Thus, considerable 
research has been directed toward techniques to “ripen” the cer-
vix before uterine contraction stimulation. Importantly, more
often than not, techniques used to improve cervical favorability 
also stimulate contractions and thereby aid subsequent labor 
induction or augmentation. Techniques most commonly used
for preinduction cervical ripening and induction include sev-
eral prostaglandin analogues.

Prostaglandin E2

Dinoprostone is a synthetic analogue of prostaglandin E2. It is
commercially available in three forms: a gel, a time-release vagi-
nal insert, and a 10-mg suppository. The gel and time-release
vaginal insert formulations are indicated only for cervical ripen-
ing before labor induction. However, the 10-mg suppository is 
indicated for pregnancy termination between 12 and 20 weeks 
and for evacuation of the uterus after fetal demise up to 28 weeks.

Local application of dinoprostone is commonly used for cervical 
ripening (American College of Obstetricians and Gynecologists,
2013b). Its gel form—Prepidil— —is available in a 2.5-mL syringell
for an intracervical application of 0.5 mg of dinoprostone. With
the woman supine, the tip of a prefilled syringe is placed intra-
cervically, and the gel is deposited just below the internal cervical 
os. After application, the woman remains reclined for at least 

30 minutes. Doses may be repeated every 6 hours, with a maxi-
mum of three doses recommended in 24 hours.

A 10-mg dinoprostone vaginal insert—Cervidil—is also ll
approved for cervical ripening. This is a thin, flat, rectangu-
lar polymeric wafer held within a small, white, mesh polyester
sac (Fig. 26-1). The sac has a long attached tail to allow easy 
removal from the vagina. The insert provides slower release of 
medication—0.3 mg/hr—than the gel form. Cervidil is used as 
a single dose placed transversely in the posterior vaginal fornix.
Lubricant should be used sparingly, if at all, because it can coat
the device and hinder dinoprostone release. Following inser-
tion, the woman should remain recumbent for at least 2 hours. 
The insert is removed after 12 hours or with labor onset and at 
least 30 minutes before the administration of oxytocin.

Most metaanalyses of dinoprostone efficacy report a reduced 
time to delivery within 24 hours. However, they do not consis-
tently show a reduction in the cesarean delivery rate. Kelly and 
coworkers (2009) provided a Cochrane review of 63 trials and 
10,441 women given vaginal prostaglandins or either placebo 
or no treatment. These investigators reported a higher vaginal
delivery rate within 24 hours when prostaglandins were used. 
They also found that cesarean delivery rates were unchanged.
Similar results were reported after another Cochrane review 
of intracervical dinoprostone gel by Boulvain and associates 
(2008). Compared with placebo or no treatment, a reduced risk 
of cesarean delivery was found only in a subgroup of women

FIGURE 26-1 Cervidil vaginal insert contains 10 mg of dinopro-
stone designed to release approximately 0.3 mg/hr during a
10-hour period.

TABLE 26-2. Bishop Scoring System Used for Assessment of Inducibility

Cervical Factor

Score Dilatation (cm) Effacement (%) Station (–3 to +2) Consistency Position

0 Closed 0–30 –3 Firm Posterior
1 1–2 40–50 –2 Medium Midposition
2 3–4 60–70 –1 Soft Anterior
3 ≥ 5 ≥ 80 +1, +2 — —

From Bishop, 1964.
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time to delivery within 24 hours. However, they do not consis-
tently show a reduction in the cesarean delivery rate. Kelly and 
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10,441 women given vaginal prostaglandins or either placebo 
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delivery rate within 24 hours when prostaglandins were used. 
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3 ≥ 5 ≥ 80 +1, +2 — —

From Bishop, 1964.

• A quantifiable method used to predict labor induction 
outcomes

• A Bishop score of 9 conveys a high likelihood for a 
successful induction. 

• A Bishop score of 4 or less identifies an unfavorable cervix 
and may be an  indication for cervical ripening. 

Cunningham FG, Leveno KJ, Bloom SL, Spong
CY, Dashe JS, Hoffman BL, Casey BM, Sheffield 
JS (eds).William’s Obstetrics 24th edition; 2014; 
chapter 43 Postterm Pregnancy



Management of the First Stage of Labor 

Cervical Assessment 

u cervical effacement is the gradual thinning and shortening of the 
cervix measured in percentage

u When the length of the cervix is reduced by one half, it is 50-
percent effaced. When the cervix becomes as thin as the 
adjacent lower uterine segment, it is completely, or 100-percent, 
effaced. 
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Management of the First Stage of Labor 

Cervical Assessment 

u Cervical dilatation estimates the average diameter of 
the cervical opening  measured in centimeters

u Approximated by sweeping the examining finger from 
the margin of the cervical opening on one side to that 
on the opposite side.  

u the cervix is said to be dilated fully when the 
diameter measures 10 cm, because the presenting 
part of a term-size newborn usually can pass 
through a cervix this widely dilated. 
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Management of the First Stage of Labor 

Cervical Assessment 
u cervical  position is determined by the relationship of the cervical os to the 

fetal head and is categorized as posterior, mid-position, or anterior. 
u Cervical consistency is determined to be soft, firm, or intermediate if  

between these two. 
u Fetal station— level of the presenting fetal part in the birth canal is described 

in relationship to the ischial spines, which are halfway between the pelvic 
inlet and the pelvic outlet. 
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Management of the First Stage of Labor 

u Fetal station— level of the presenting fetal part in the birth canal 
relative to the ischial spines

u When the lowermost portion of the presenting fetal part is at the 
level of the spines, it is designated as being at zero (0) station.

u Above the spines, the designation is –3, –2, –1, then 0 station. 

u Below the spines, as the presenting fetal part descends, it passes 
+1, +2, +3, stations to delivery. 

u Station +3 cm corresponds to the fetal head being visible at the 
introitus. 

u If the leading part of the fetal head is at 0 station or below, most 
often the fetal head has engaged—thus, the biparietal plane 
has passed through the pelvic inlet. I

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 24th edition; 2014; chapter 22 Normal Labor



Management of the First Stage of Labor 

INTRAPARTUM FETAL MONITORING
u in the absence of any abnormalities, the fetal heart 

rate should be checked immediately after a 
contraction at least every 30 minutes 

u If continuous electronic monitoring is used, the 
tracing is evaluated at least every 30 minutes 

u For women with pregnancies at risk, fetal heart 
auscultation is performed at least every 15 minutes 
u Continuous electronic monitoring may be used 

with evaluation of the tracing every 15 minutes
Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 24th edition; 2014; chapter 22 Normal Labor



Management of the First Stage of Labor 

UTERINE CONTRACTIONS
u contractions can be both quantitatively and qualitatively 

evaluated manually. 

u With the palm of the hand resting lightly on the uterus, the 
time of contraction onset is determined. Its intensity is gauged 
from the degree of firmness the uterus achieves (palpation)

u At the peak of contractions, the finger or thumb cannot 
readily indent the uterus during a “ firm” contraction. 

u the time at which the contraction disappears is noted 
next. 

u this sequence is repeated to evaluate the frequency, 
duration, and intensity of uterine contractions. 
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Management of the First Stage of Labor 

Maternal Vital Signs 
u Temperature, pulse, and blood pressure are evaluated at least 

every 4 hours.
u If membranes have been ruptured for many hours before labor 

onset or if there is a borderline temperature elevation, the 
temperature is checked hourly. 

u Moreover, with prolonged membrane rupture (> than 18 hours) 
antimicrobial administration for prevention of group B 
streptococcal infections is recommended. 
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Management of the First Stage of Labor 

Subsequent Cervical Examinations 
u periodic pelvic examinations are typically performed at 2 – 3 hour 

intervals to evaluate labor progress. 
u When the membranes rupture, an examination to exclude cord 

prolapse should be performed expeditiously if the fetal head was 
not definitely engaged at the previous examination. 

u the fetal heart rate should also be checked immediately and 
during the next uterine contraction to help detect occult umbilical 
cord compression. 
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Management of the First Stage of Labor 

Oral Intake 
u sips of clear liquids, occasional ice chips, and lip 

moisturizers are permitted. 
u Food should be withheld during active labor and 

delivery. 
u Gastric emptying time is remarkably prolonged once 

labor is established and analgesics are administered. 
u As a consequence, ingested food and most 

medications remain in the stomach and are not 
absorbed. Instead, they may be vomited and 
aspirated 
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Management of the First Stage of Labor 

Intravenous Fluids 
u there is seldom any real need for this in the normal 

pregnant woman, at least until analgesia is 
administered. 

u An intravenous infusion system is advantageous during 
the immediate puerperium to administer oxytocin 
prophylactically and at times therapeutically when 
uterine atony persists.

u Moreover, with longer labors, the administration of 
glucose, sodium, and water to the otherwise fasting 
woman at the rate of 60 to 120 mL/hr prevents 
dehydration and acidosis.
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Management of the First Stage of Labor 

Maternal Position 
u the normal laboring woman need not be confined to bed 

early in labor. 
u In bed, the laboring woman should be allowed to assume 

the position she finds most comfortable—this will be lateral 
recumbency most of the time.

u she must not be restricted to lying supine because of 
resultant aortocaval compression and its potential to lower 
uterine perfusion 

u walking neither enhanced nor impaired active labor and is 
not harmful. 
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Management of the First Stage of Labor 

Amniotomy 
u Should not be done routinely

u Membrane rupture with the intention of accelerating labor is often performed 
when labor is abnormally slow

u presumed benefits are more rapid labor or earlier detection of meconium- stained 
amnionic fluid

u American College of Obstetricians and Gynecologists (2013a) recommends the 
use of amniotomy to enhance progress in active labor, but cautions that this may 
increase the risks of infection (chorioamnionitis)  and maternal fever. 

u Early amniotomy (< 5cm cervical dilatation)  is associated with a significant 
reduction in labor duration. With early amniotomy, however, there was an 
increased incidence of chorioamnionitis. 
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Management of the Second Stage of Labor 

INTRAPARTUM FETAL MONITORING
u For low risk women: the fetal heart rate should be checked 

immediately after a contraction at least every 15 minutes 
u If continuous electronic monitoring is used, the tracing is evaluated at 

least every 15 minutes 

u For high risk women, fetal heart auscultation is performed at least 
every 5 minutes during the second stage. 
u Continuous electronic monitoring may be used with evaluation of the 

tracing every 5 minutes

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 24th edition; 2014; chapter 22 Normal Labor



Management of 
the Third Stage 
of Labor 



Active management of 
third stage of labor 
(AMTSL)



4 Signs of placental separation:

1. Gush of blood
2. Lengthening of the umbilical cord
3. Uterus rises over the abdomen
4. Globular and  firm uterus
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Fetal surface 
presenting

Maternal/raw 
surface presenting
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Cardinal movements of labor

u the cardinal movements of labor are 
engagement, descent, flexion, internal 
rotation, extension, external rotation, 
and expulsion 

u During labor, these movements not only 
are sequential but also show great 
temporal overlap.
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Engagement

u mechanism by which the biparietal diameter—
the greatest transverse diameter in an occiput 
presentation—passes through the pelvic inlet 
(station 0)

u the fetal head may engage during the last few 
weeks of pregnancy or not until after labor 
commencement. 

u If the fetal head is freely movable above the 
pelvic inlet, the head is sometimes referred to as 
“floating.” (unengaged)

u A normal-sized head usually does not engage 
with its sagittal suture directed anteroposteriorly. 
Instead, the fetal head usually enters the pelvic 
inlet either transversely or obliquely. 
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Engagement

Station 0 = level of ischial spines



DESCENT

u this movement is the first requisite for birth of the 
newborn. 

u In nulliparas, engagement may take place before the 
onset of labor, and further descent may not follow until 
the onset of the second stage. 

u In multiparas, descent usually begins with engagement.

u Descent is brought about by one or more of four forces: 

u (1) pressure of the amnionic fluid

u (2) direct pressure of the fundus upon the breech with 
contractions

u (3) bearing-down efforts of maternal abdominal muscles

u (4) extension and straightening of the fetal body. 
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Internal Rotation
This movement consists of a turning of the head in such a man-
ner that the occiput gradually moves toward the symphysis
pubis anteriorly from its original position or, less commonly,
posteriorly toward the hollow of the sacrum (Figs. 22-15 to
22-17). Internal rotation is essential for completion of labor, 
except when the fetus is unusually small.

Calkins (1939) studied more than 5000 women in labor to 
ascertain the time of internal rotation. He concluded that in
approximately two thirds, internal rotation is completed by the
time the head reaches the pelvic floor; in about another fourth, 
internal rotation is completed shortly after the head reaches the
pelvic floor; and in the remaining 5 percent, rotation does not 
take place. When the head fails to turn until reaching the pelvic 
floor, it typically rotates during the next one or two contractions 
in multiparas. In nulliparas, rotation usually occurs during the
next three to five contractions.

Extension
After internal rotation, the sharply flexed head reaches the vulva 
and undergoes extension. If the sharply flexed head, on reaching 
the pelvic floor, did not extend but was driven farther downward,
it would impinge on the posterior portion of the perineum and
would eventually be forced through the perineal tissues. When
the head presses on the pelvic floor, however, two forces come

B

C D

A

FIGURE 22-15 Mechanism of labor for the left occiput transverse position, lateral view. A. Engagement. B. After engagement, further 
descent. C. Descent and initial internal rotation. D. Rotation and extension.

FIGURE 22-16 Mechanism of labor for left occiput anterior position.

into play. The first force, exerted by the uterus, acts more poste-
riorly, and the second, supplied by the resistant pelvic floor and
the symphysis, acts more anteriorly. The resultant vector is in the
direction of the vulvar opening, thereby causing head extension.
This brings the base of the occiput into direct contact with the 
inferior margin of the symphysis pubis (see Fig. 22-16).
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FLEXION

u As soon as the descending head meets 
resistance, whether from the cervix, pelvic walls, 
or pelvic floor,  it normally flexes. 

u With this movement, the chin is brought into 
more intimate contact with the fetal thorax, and 
the appreciably shorter suboccipitobregmatic
diameter is substituted for the longer 
occipitofrontal diameter 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 24th edition; 2014; chapter 22 Normal Labor
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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.



Flexion
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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.
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Internal Rotation 

u this movement consists of  turning of 
the head in such a manner that the 
occiput gradually moves toward the 
symphysis pubis anteriorly from its 
original position or, less commonly, 
posteriorly toward the hollow of the 
sacrum 

u Internal rotation is essential for 
completion of labor, except when 
the fetus is unusually small. 
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Internal Rotation
This movement consists of a turning of the head in such a man-
ner that the occiput gradually moves toward the symphysis
pubis anteriorly from its original position or, less commonly,
posteriorly toward the hollow of the sacrum (Figs. 22-15 to
22-17). Internal rotation is essential for completion of labor, 
except when the fetus is unusually small.

Calkins (1939) studied more than 5000 women in labor to 
ascertain the time of internal rotation. He concluded that in
approximately two thirds, internal rotation is completed by the
time the head reaches the pelvic floor; in about another fourth, 
internal rotation is completed shortly after the head reaches the
pelvic floor; and in the remaining 5 percent, rotation does not 
take place. When the head fails to turn until reaching the pelvic 
floor, it typically rotates during the next one or two contractions 
in multiparas. In nulliparas, rotation usually occurs during the
next three to five contractions.

Extension
After internal rotation, the sharply flexed head reaches the vulva 
and undergoes extension. If the sharply flexed head, on reaching 
the pelvic floor, did not extend but was driven farther downward,
it would impinge on the posterior portion of the perineum and
would eventually be forced through the perineal tissues. When
the head presses on the pelvic floor, however, two forces come
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FIGURE 22-15 Mechanism of labor for the left occiput transverse position, lateral view. A. Engagement. B. After engagement, further 
descent. C. Descent and initial internal rotation. D. Rotation and extension.

FIGURE 22-16 Mechanism of labor for left occiput anterior position.

into play. The first force, exerted by the uterus, acts more poste-
riorly, and the second, supplied by the resistant pelvic floor and
the symphysis, acts more anteriorly. The resultant vector is in the
direction of the vulvar opening, thereby causing head extension.
This brings the base of the occiput into direct contact with the 
inferior margin of the symphysis pubis (see Fig. 22-16).
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Extension 
u After internal rotation, the sharply flexed head reaches the 

vulva and undergoes extension. 
u When the head presses on the pelvic floor, 2 forces come 

into play:
1. first force is exerted by the uterus and acts more posteriorly

2. Second force is supplied by the resistant pelvic floor and the 
symphysis, and acts more anteriorly. 

u the resultant vector force is in the direction of the vulvar 
opening, thereby causing head extension. 

u this brings the base of the occiput into direct contact with the 
inferior margin of the symphysis pubis

u Immediately after its delivery, the head drops downward so 
that the chin lies over the maternal anus. 
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1. Head floating, before engagement

2. Engagement, descent, flexion

3. Further descent, internal rotation

4. Complete rotation, beginning extension 8. Delivery of posterior shoulder

7. Delivery of anterior shoulder7 Delivery of anterior shoulder

6. Restitution (external rotation)

5. Complete extension

FIGURE 22-11 Cardinal movements of labor and delivery from a left occiput anterior position.
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External Rotation (Restitution) 

u If the occiput was originally directed toward the left, 
it rotates toward the left ischial tuberosity. If it was 
originally directed toward the right, the occiput 
rotates to the right. 

u Restitution of the head to the oblique position is 
followed by external rotation completion to the 
transverse position. 

u this movement corresponds to rotation of the fetal 
body to bring its bisacromial diameter into relation 
with the anteroposterior diameter of the pelvic 
outlet. 

u thus, one shoulder is anterior behind the symphysis 
and the other is posterior. 
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Expulsion 

u Almost immediately after external rotation, 
the anterior shoulder appears under the 
symphysis pubis, and the perineum soon 
becomes distended by the posterior 
shoulder. 

u After delivery of the shoulders, the rest of the 
body quickly passes. 
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Summary

u Definition of labor
u 4 Stages of labor
u 2 phases of labor
u 3 functional divisions of labor
u Management of first stage of labor
u Management of second stage of labor

u Cardinal  Movements of Labor



Thank you!
youtube channel: Ina Irabon
www.wordpress.com: Doc Ina OB Gyne


