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Sinplified techniques for analyzing the graphic patterns of dilatation
and descent allow the practitioner to define aberrant labor using ob-
jective criteria for diagnosis. Six major disorders of labor are readily
characterized. Once diagnosed, details concerning etiologic factors, ef-
ficacy of modalities of treatment, and prognostic outlook can be read-
ily evolved. Programs of management are presented for each group of
dysfunctional patterns based on such data. Introduction of the graphic
analytic technique for diagnosing and managing labor adds a signifi-
cant new dimension to our diagnostic potential and therapeutic capa-

bilities.

In order to discuss the detection of
abnorrel labor progression intelligent-
ly, it is essential to be able to charac-
terize normal labor on a clinical basis.
Tre clinical patterns of labor vary so
Wicely that the practitioner’s skills are
taxed to their utmost in his attempts
to determine which are normal and
which are abnormal. Unfortunately,
many of our clinical concepts of labor
ad its abnormalities are rather poorly
founded and many of the currently
wsed approaches to obstetrical pathol-
oy are based on collected personal ex-
periences only. It is imperative for ev-
ay physician, both veteran and nov-
ice to introduce objectivity into his
practice so that he will be better
equipped to diagnose disorders of la-
bor early and definitively, thereby to
awid imposing hazards on his patients
adtheir fetuses.

The usual diagnostic criteria in use
nowedays to define labor abnormal-
ities generally invoke arbitrary stand-
ads of total duration of labor be-
yond which an abnormality may be
considered to exist. These tend to be
of very limited usefulness because
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many serious abnormalities may arise
well before the normal limit of dura-
tion has been exceeded, and many la-
bors that extend beyond the normal
duration may actually be entirely nor-
mal. The single guideline of duration
must, therefore, be considered as
much too coarse and insufficiently de-
finitive to permit us to specify precise-
ly which patients are at risk by virtue
of the presence of an aberrant labor.

Relevant clinical data are available
to the practitioner for interpretation
not in terms of the patterns of uterine
contractility, but rather in progression
of cervical dilatation and descent of
the fetal presenting part. These may be
studied in detail without sophisticated
physiologic measuring equipment.

In order to follow individual labors
in progress as objectively as possible
we need merely utilize the important
relationships between dilatation and
elapsed time in labor, on the one hand,
and between descent and time on the
other. These readily grasped relation-
ships provide the practitioner with
utilitarian means for assessing progres-
sion and for uncovering aberrations of
labor. This method has not only been
found useful for the study of individ-
ual labors in progress, but it has
proved valuable for both the investiga-
tion and the teaching of the manage-
ment of labor and for the evaluation
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of the effects of various factors that
influence the course of labor.

Graphic Analysis of Labor Progression

When isolated observations of cervi-
cal dilatation in any given labor are
plotted against the time elapsed from
the onset of labor, using a vertical axis
of cervical dilatation in centimeters
and a horizontal axis of hours in labor
(Figure 1), a characteristic S-shaped
curve is generated. This pattern is seen
in all normal labors without exception.
Similarly, a characteristic hyperbolic
curve is traced in all normal labors
when the station is plotted against
time. By station we refer to the plane
of the forward leading edge of the fe-
tal presenting part as it relates to the
plane of the ischial spines, designating
the number of centimeters (stations)
above the midpelvic plane with nega-
tive digits and the levels below the
midpelvis with positive digits. These
rather simple visual patterns allow for
quick interpretation and evaluation of
the labor in progress. Each patient
constructs her own unique clinical pic-
ture, offering a reliable means for fol-
lowing the course of the normal labor
and for distinguishing it objectively
from abnormal varieties. The charac-
teristic normal patterns of dilatation
and of descent are common to all pa-
tients and are independent of the more
variable and less reliable characteristics
of labor, including contractility pat-
terns and soft-part resistance.

The method entails a technique for
recording simple data that the physi-
cian would ordinarily gather in any
event. Except for graph paper, it re-
quires no special equipment and no
specialized knowledge. Inasmuch as
the shape of the pattern is the chief
evaluative factor, inaccuracies of digi-
tal estimates are relatively unimpor-
tant provided they are consistent. Eas-
ily communicated, the method is read-
ily learned by the uninitiated, and of-
ten rapidly becomes more reliable than
the accumulated intuition and clinical
impressions of some physicians who
have many years of obstetrical experi-
ence.

Any square-ruled graph paper will
do for the construction of these pat-
terns. Many institutions prefer to de-
vise their own graph so as to incorpor-
ate the record into the hospital chart.
Horizontal coordinates are numbered
by hours of labor. The onset of labor
is arbitrarily defined as the onset of
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regular uterine contractions as per-
ceived by the patient. The vertical co-
ordinates on the left are numbered in
ascending order to represent centi-
meters of cervical dilatation. At the
right, the same vertical coordinates are
keyed in descending order with the
familiar measurements which denote
the station of descent in centimeters.
For convenience in identification, an
estimate of cervical dilatation is en-
tered by a small circle and that of sta-
tion by an X. Each subsequent obser-
vation is joined to the preceding nota-
tion by a straight line. The resulting
graph furnishes a simple visual pattern
for quick assessment of labor in pro-
gress.

The characteristic pattern allows us
to measure the durations of the vari-
ous distinctive portions of the labor
and to study the change in cervical di-
latation and in descent per unit time.
The slope of the curve is an accurate
measure of the specific rate of change
for a given labor. This measurement of
slope proves to be very useful in clini-
cal practice for identifying specific dis-
orders.

Arbitrary subdivisions of the first
stage of labor (Figure 2) have been
done to facilitate analytic study.1 One
can divide the first stage into a latent
phase, extending from the onset of la-
bor to a point in time when the dilata-
tion curve begins to change sharply,
and the active phase, which begins
with the upswing of the dilatation
curve and terminates at full dilatation
and retraction of the cervix at the on-
set of the second stage. The active
phase is further subdivided into an ini-
tial acceleration phase, a linear phase
of maximum slope, and a terminal de-
celeration phase. The latent phase is
the interval during which uterine con-
tractions undergo orientation, polari-
zation and coordination while the cer-
vix is being prepared for later active
dilatation by softening and efface-
ment. The phase of maximum slope is
that interval during which cervical dila-
tation proceeds at its most rapid rate
in a constant, linear manner. The de-
celeration phase represents the cephal-
ad retraction of the cervix around the
fetal presenting part that occurs at the
end of the first stage; not only is there
no “slowing down” actually taking
place during the deceleration phase,
but myometrial contractility may ac-
tually be increasing sharply about this
time.
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The corresponding descent curve
bears certain constant relationships to
the dilatation pattern, retaining its la-
tent aspects until the dilatation curve
has entered the phase of maximum
slope; at this time descent usually be-
gins its active phase. Descent reaches
its maximum slope at the same time
that the dilatation curve enters the de-
celeration phase.

Disorders of Labor

The technique of graphing labors
has made it possible for us to analyze
labor progression and to define abnor-
mal patterns. This in turn has permit-
ted us to spell out diagnostic criteria,
assess etiologic factors, determine the
relative efficacy of treatment programs
and elucidate prognosis. In all six ma-
jor disorders of labor progression aber-
rations have been discovered to exist.
They are each different and objective-
ly identifiable. Based on studies of
large numbers of labors, statistical lim-
its for each of the several components
of the dilatation and descent patterns
have been determined. For example, it
has been shown that most nulliparas
have latent phases less than 20 hours
in duration; the latent phase in most
multiparas, by contrast, rarely exceeds
14 hours. Gravidas that exceed these
limits of latent phase duration may be
considered to have a labor aberration,
termed simply prolonged latent phase
(Figure 3). This disorder constitutes
the most commonly encountered labor
dysfunction and is by far the most in-

nocuous by virtue of the fact tret
when properly managed most petiem
fare very well indeed.

A second variety of disorder cnte
defined by abnormally slow payes

in the active phase of dilatation. When
the maximum slope of dilatation is les
than L2 cm/hr in nulliparas, apro-
tracted active-phase dilatation petten
may be said to exist (Figure 4). Simi-
larly, in multiparas maximum slopes
below 1.5 cm/hr constitute this char-
acteristic abnormality of labor. Some-
what related to this problem is thedis-
order of protracted descent, whichi
defined by a maximum slope of de-
scent less than 1.0 cm/hr in nulliparas
or 2.0 cm/hr in multiparas. The relx
tionship between these two disorders
centers around common etiologic fa-
tors, treatment responses and auoone
prognoses.

Prolonged deceleration phase is a
fourth variety of labor disorder readily
defined by finding the deceleration
phase in a nullipara exceeding three
hours or in a multipara beyond e
hour (Figure 5). This is a potentially
very serious problem closely related to
two other ominous arrest-type abera-
tions: secondary arrest of diaain
and arrest of descent. Secondary arest
of dilatation is recognized by apattern
showing cessation of the expected pro-
gression in the active phase for at leat
two hours. It usually requires two\af
nal examinations done by the samein-
dividual spaced at least two hous
apart to make the diagnosis. Anlo-
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awsly, arrest of descent can be recog-
nized by interruption of the progres-
sive descent pattern, usually in the sec-
od stage, for at least one hour. The
serious nature of these three labor ab-
errations is due to their common asso-
ciation with cephalopelvic dispropor-
tion-

While each of these six disorders is
anindependent entity, any or all may
appear in labor simultaneously in vari-
ous combinations in a given patient.
The theoretical possibility of 63 differ-
ent permutations suggests why there
has been so much confusion in the
past with regard to the clinical charac-
terization of abnormal labor in prac-
tice. Recognizing them as they arise,
therefore, will prove very useful for
purposes of simplifying patient man-
agement, optimizing one’s approach to

specific problems and improving out-
come as a consequence.

The six labor aberrations can be
grouped into three categories by virtue
of certain similarities alluded to ear-
lier. First, prolonged latent phase
stands alone as an independent entity
unrelated to the others. Second, the
two protraction disorders, protracted
active-phase dilatation and protracted
descent, are clearly related and can be
considered together as a group. Third,
the three arrest-type disorders are
comparable and can be discussed to-
gether, including prolonged decelera-
tion phase, secondary arrest of dilata-
tion, and arrest of descent. These
groupings are based on those similari-
ties of the abnormal patterns relating
to etiology, response to treatment, and
prognosis, as well as their propensity

Figure 3. Prolonged latent phase pattern (solid line) based on lack of progression from
s« of labor for more than 20 hours in nulliparas or 14 hours in multiparas, com-
pared with average dilatation pattern (broken line).
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to occur together and in sequence dur-
ing the course of any given abnormal
labor. The clinical features of each of
these three groups of labor aberrations
are summarized in Table 1

Prolonged Latent Phase

Patients with prolonged latent
phase (Figure 3) lasting longer than 20
hours in nulliparas or 14 hours in mul-
tiparas are frequently found to have
been subjected to the inhibitory ef-
fects of excessive sedation or anesthe-
sia during the latent phase. There can
be little doubt that sedation and anes-
thesia given too early in labor, that is,
before the latent phase is completed,
will prolong labor unnecessarily. It is
important to recognize that the latent
phase is particularly sensitive to nar-
cotic and analgesic medications. More-
over, patients who begin labor with a
cervix that is unprepared for subse-
quent labor, that is, thick, uneffaced,
undilated, and unyielding, can be ex-
pected to have a prolonged latent
phase. Other patients with abnormally
prolonged latent phase will later be
found to have been in false labor so
that when the contractions finally
stop, the diagnosis becomes apparent
in retrospect. Others will go on into
the active phase in one of the protrac-
tion disorders, revealing that the latent
phase prolongation was probably
based on some underlying dysfunc-
tional process.

Patients with prolonged latent
phase tend to be exhausted and dis-
couraged. These patients have been
shown to benefit considerably by rest
(Figure 6). Such rest can be accom-
plished by the use of a narcotic agent,
such as morphine, given in sufficient
amounts to stop the labor temporarily.
An effective regimen is 15 mg mor-
phine sulfate (20 mg for a large pa-
tient), repeating the medication only if
necessary in 20 minutes if contractions
are still occurring (10 mg average sec-
ond dose, 15 mg for a large woman).
About 85 percent of patients treated
in this way will respond in six to ten
hours, after a well-deserved rest inter-
val, by entering the active phase and
progressing normally thereafter to de-
livery. The effectiveness of this treat-
ment approach is about the same as
that of oxytocin stimulation for this
disorder, but rest is preferable because
of the frequency of unrecognized false
labor in these patients and the over-
riding consideration of their emotional
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and physical needs. No form of ther-
apy other than rest or oxytocin has
been shown to be consistently effec-
tive in correcting this disorder. Oxyto-
cin is reserved for those patients in
whom the additional six to ten hours
of delay in evolving the labor progres-
sion would be unacceptable, for exam-
ple, in those with amnionitis or severe
preeclampsia or other conditions ur-
gently requiring the pregnancy to be
terminated.

With this conservative method of
treating prolonged latent phase by
means of therapeutic rest, the progno-
sis is very good with regard to both
delivery and fetal outcome. As men-
tioned, most will respond later with
normal active dilatation and descent,
followed by vaginal delivery. Concerns
about the potentially depressing action
of narcotics on the respiratory center
of the infant are allayed in that these
patients do not progress to delivery
while the drug is present in active
amounts; the depressant effects will
have abated long before the infant is
born. Following rest therapy, about
ten percent of patients will awaken
out of labor, indicating in retrospect
that their problem was false labor. In
the remaining five percent thus treat-
ed, the original condition will recur in
which contractions are ineffective in
producing dilatation. Here further ac-
tive therapy by oxytocin infusion, un-
less contraindicated, is in order and
the latent phase can be expected to be
ended promptly to yield a normal ac-
tive-phase progressive pattern culmi-
nating in normal delivery.

Needless to say, patients with pro-
longed latent phase are not immune to
further problems subsequently. They
are not, however, particularly prone to
develop other problems either. This
program of management for them has
been shown to be very useful in re-
ducing the need for cesarean section
for such dubious conditions as cervical
dystocia or primary dysfunctional la-
bor. Prolongation of the latent phase
does not appear to influence fetal or
maternal morbidity or mortality ad-
versely, provided it is handled expedi-
tiously when the diagnosis is made, as
outlined above. There is no justifiable
reason to resort to cesarean section as
a primary therapy for this innocuous
condition. The prognosis for vaginal
delivery is excellent and abdominal de-
livery is not warranted merely because
the condition has been diagnosed.
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Protraction Disorders

As stated earlier, the disorders of
protracted active-phase dilatation and
protracted descent are analogous to
one another in many ways and, there-
fore, will be discussed together (Figure
4). The underlying pathogenesis is un-
known as yet, but many common fac-
tors appear to be associated or perhaps
contributory, including minor malposi-

tions (such as persistent occiput ps
terior or transverse), excessive sH
tion, and improperly administered
conduction anesthesia. By the later
we mean an epidural or caudal ae-
thetic that is given to too high ales
(above dermatome T-10), too ealy
(before the onset of the active pes)
or in conjunction with other irhbi-
tory factors such as excessive sedation

Table 1. Dysfunctional Patterns of Labor

Prolonged latent phase

Protraction disorders

Arrest disorders

Diagnosis Nulliparas > 20 hr Dilatation Deceleration
Multiparas > 14 hr Nulliparas <1.2 cm/hr Nulliparas > 3 hr
Multiparas < 1.5 cm/hr  Multiparas > 1hr
Descent Dilation
Nulliparas < 1.0 cm/hr Arrest > 2 hr
Multiparas <2.0 cm/hr
Descent
*
Arrest > 1 hr
Etiology Excess sedation Unknown CPD* 45%
Unprepared cervix CPD 28% Malposition
False labor Malposition Excess sedation
Anesthesia Excess sedation Anesthesia
Uterine dysfunction Anesthesia
Therapy Rest Support Cesarean for CPD
Avoid inhibition Oxytocin if no CPFD
Response 85% "cure" 90% progress 94% “"cure”
10% out of labor
Delivery Vaginal Vaginal Cesarean for CPD
Cesarean for CPD Vaginal (by response)
Fetal risk  Not increased Slightly increased Threefold increase

*CPD, Cephalopelvic disproportion
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of greatest importance in association
with protraction disorders is the occur-
rence of cephalopelvic disproportion
in more than one fourth of the pa-
tients. There is obvious need for defin-
itive evaluation of fetopelvic relation-
ships by digital and x-ray examinations
whenever protraction disorders are en-
countered.

The treatment for protraction dis-
orders is uniformly ineffective. These
rae problems do not appear to be cor-
rectable by any of the stimulatory
methods presently available for our
e At the same time, however, it is
quite easy to inhibit further progress

or even to produce arrest of dilatation
or of descent in these patients, by such
potentially deleterious measures as ex-
cessive sedation or regional block anes-
thesia. If intractable bony dystocia is
encountered in these patients, one
may justifiably elect cesarean section
because it avoids the necessity for a
long, tedious labor. In the absence of
disproportion, labor should be allowed
to progress while the physician pro-
vides all necessary support for the pa-
tient’s emotional and physical needs,
paying special attention to fluid and
electrolyte imbalances. Thus, it is most
important for the practitioner to rec-

Figure 5. Arrest patterns of abnormal labor, including secondary arrest of dilatation
(A), prolonged deceleration phase (B) and arrest of descent (C). Broken lines represent

normal patterns of dilatation and descent.

Figure 6. Program of management for prolonged latent phase, consisting primarily of

tnerapeutic rest for most patients.

the journal of paAM|LY PRACTICE, VOL. 2, NO. 3, 1975

ognize these abnormalities so that he
can offer these essential supportive
measures, while taking care to avoid
anything that will tend even remotely
to impede progress or to jeopardize
the outcome.

Continued progress is expected in
patients with protraction disorders, if
they are properly managed in a conser-
vative manner by expectancy. The
prognosis remains good as long as pro-
gress continues. There appears to be
only a very small increase in risk to
mother or infant from these condi-
tions, especially if no ill-advised mea-
sures for stimulation or for traumatic
vaginal delivery are undertaken.

When the patient with a protraction
disorder develops the further compli-
cation of an arrest pattern, the out-
look becomes much worse. Cesarean
section now is more likely and fetal
risks increase greatly. The risk to the
fetus in association with protraction
disorders is primarily related to the
type of delivery which is undertaken
subsequently. Midforceps procedures,
for example, are especially hazardous
under these circumstances and this
must be borne in mind when these
critical conditions are encountered.
Conservative management must be car-
ried to its ultimate in this regard, and
techniques of delivery should be limit-
ed to easy outlet forceps or spontane-
ous delivery; cesarean section is not in-
dicated for the labor per se, but may
have to be done for cephalopelvic dis-
proportion or other clearly defined fe-
tal or maternal problem.

Arrest Disorders

The most ominous labor disorders
encountered in practice are those ar-
rest-type problems (Figure 5) charac-
terized by prolonged deceleration
phase, secondary arrest of dilatation,
or arrest of descent. The reason these
are such critical aberrations is their
common association with cephalopel-
vic disproportion in nearly half these
cases. Since the probability of an atrau-
matic vaginal delivery in the presence
of disproportion is negligible, patients
with an arrest disorder in which cepha-
lopelvic disproportion can be docu-
mented warrant cesarean section with-
out further trial of labor. Patients fre-
quently present with a pattern of ar-
rest as the very first sign of dispropor-
tion. Under these circumstances the
abnormal pattern of dilatation or of
descent serves as a useful prognostic
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index to forewarn the physician that
the patient may have an insurmount-
able bony dystocia. Patients who pre-
sent this combination of arrest pattern
and disproportion should be treated
by cesarean section as the safest and
most conservative approach.

Whenever arrest patterns are diag-
nosed, it is vital that an intensive
search be carried out to uncover prob-
lems in fetopelvic relationships. Accu-
rate digital and x-ray pelvimetry
should be performed promptly. No
form of treatment for arrest should be
instituted before the pelvic relations
are investigated thoroughly. Dispro-
portion in association with a pattern
of arrest does not deserve a further
trial of labor, since safe vaginal de-
livery is very unlikely to occur under
these circumstances.

If disproportion can be ruled out in
the presence of an arrest pattern, ther-
apy can be selected according to the
condition of the patient. Where arrest
has resulted from excessive sedation or
from improperly administered conduc-
tion anesthesia, expectancy alone may
suffice to allow the offending agent to
abate. For the remaining patients,
stimulation with oxytocin infusion
(Figure 7) should be undertaken if
there are no contraindications. Most
such patients will respond well to uter-
otonic stimulation if it is administered
cautiously and in sufficient doses to
simulate strong, normal labor. It must
be reemphasized that no form of uter-
otonic stimulation should ever be insti-
tuted in these cases until the bony re-
lationships have been investigated
thoroughly and disproportion has been
ruled out with certainty. To do other-
wise would signify that one may be
stimulating the uterus to drive a fetus
through a pelvis that is not adequate
enough in size to accommodate it; the
resulting trauma to both mother and
baby would be unacceptable.

Arrest patterns constitute the most
serious abnormalities and carry espe-
cially poor prognoses for vaginal de-
livery. Many patients with these pat-
terns ultimately require cesarean sec-
tion because of the associated dispro-
portion. Where pelvic relations are
adequate, the prognostic outlook for
vaginal delivery is much better. One
can determine the prognosis more
carefully by means of a therapeutic
trial if one compares the rate of pro-
gression in the slope of dilatation or
descent before the arrest with the rate
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Figure 7. Recommended program for managing patients with an arrest pattern, in-
volving assessment for fetopelvic disproportion first.

that occurs after treatment for the ar-
rest. The prognosis for delivery im-
proves with the increment of slope.
The more rapid the postarrest slope,
the more likely is vaginal delivery to
occur. Patients whose postarrest slope
is more than 2 cm/hr greater than the
prearrest slope should all be expected
to delivery vaginally; none should re-
quire cesarean section unless it is indi-
cated for some other reason, such as
fetal distress. The clinician should bear
in mind, however, that this test of
stimulation should not be undertaken
in the presence of documented dispro-
portion.

As to fetal prognosis, the specific
risk factor for arrest patterns appears
to be greater than that which is ex-
pected for comparable normal la-
bors.2,3 On this basis, arrest of dilata-
tion or of descent must be considered
to be a pattern of labor that is inher-
ently deleterious to the fetus. There-
fore, it requires early diagnosis,
prompt evaluation for disproportion,
and careful definitive and conservative
management. Since most arrest pat-
terns are easily diagnosed within a
short time after dilatation or descent
stops, it should be relatively easy to
uncover these high-risk situations ex-
pediently. This applies especially to
clinicians who graph the progress of
ongoing labor, because they can detect
the arrest as it is occurring. If one were
to wait for some arbitrary total dura-
tion of labor to pass before becoming
aware of the possible presence of such
abnormalities, one would regularly

miss patterns of arrest until it wes -
haps too late to correct them orto
avert serious fetal damage.

Conclusions

We have reviewed the standards of
clinical definition of aberrant labor s
defined by simplified techniques of
analyzing the graphic patterns of dils-
tation and descent as they relate tothe
time elapsed in labor. Objective criter-
ia for diagnosis of specific labor a@-
rations have been evolved, helping to
clarify some of the confusion that per-
vades this field. We have characterized
the six major aberrations of labor that
become readily apparent by this ap-
proach, grouping them into three ma-
jor categories for purposes of dgailing
programs of management. Each sethas
its own preferred management op-
tions. Briefly, therapeutic rest is ideal
for prolonged latent phase; support
and expectancy are best for prorac-
tion disorders; cesarean section i
clearly warranted in arrest disorders
complicated by disproportion; ad
oxytocin stimulation is reserved fora-
rest disorders occurring without dis-
proportion. Early diagnosis by gatic
means and expeditious therapy gypro-
priate for the condition will berefit
all.
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