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INTRODUCTION

Labor is characterized by the presence of regular uterine 

contractions with effacement and dilatation of the cervix 

and fetal descent. A parturient is a patient in labor and 

parturition is the process of giving birth. Delivery is the 

expulsion or extraction of a viable fetus out of the womb. It 

is not synonymous with labor; delivery can take place 

without labor as in elective cesarean section. Delivery may 

be vaginal, either spontaneous or aided, or it may be 

abdominal. 



DEFINITION

×Series of events that take place in the genital organs in 

an effort to expel the viable products of conception 

(fetus, placenta and the membranes) out of the womb 

through the vagina into the outer world is called Labor.

× It may occur prior to 37 completed weeks, when it is 

called the preterm labor. Expulsion of a previablelive 

fetus occurs through the same process but in a 

miniature form and is called mini-labor. 



CRITERIA OF NORMAL LABOR

NORMAL LABOR (EUTOCIA):

Labor is callednormal if it fulfills the following criteria.

(1) Spontaneousin onsetandat term.

(2) With vertexpresentation.

(3) Withoutundueprolongation.

(4) Naturalterminationwith minimal aids.

(5) Without havinganycomplicationsaffectingthehealth

of themotherand/orthebaby.



CRITERIA OF ABNORMAL LABOUR

ABNORMAL LABOR (DYSTOCIA): Any deviation

from the definition of normal labor is calledAbnormal

labor. Thus,labor in a casewith presentationotherthan

vertex or having somecomplicationsevenwith vertex

presentationaffecting the courseof labor or modifying

the nature of termination or adverselyaffecting the

maternaland/orfetal prognosisis calledabnormallabor.



CAUSES OF ONSET OF LABOR

The precisemechanismof initiation of humanlabor is

still obscure. Endocrine,biochemicaland mechanical

stretchpathwaysasobtainedfrom animalexperiments,

however,put forth thefollowing hypotheses.

1.Uterine distension: Stretching effect on the

myometriumby the growing fetusandliquor amnii can

explain the onset of labor at least in twins or

polyhydramnios.
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2. Fetoplacental contribution: Cascade of events 

activate fetal hypothalamic-pituitary-adrenal axis 

prior to onset of labor Ÿ increased CRH Ÿ 

increased release of ACTH Ÿ fetal adrenals Ÿ 

increased cortisol secretion Ÿ accelerated 

production of estrogen and prostaglandins from 

the placenta. 
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3. Estrogen: Theprobablemechanismsare:

ð Increasesthe releaseof oxytocin from maternal

pituitary.

ð Promotesthe synthesisof myometrial receptorsfor

oxytocinandprostaglandins.

ð Increasesthe excitability of the myometrial cell

membranes.

4. Progesterone: Cortisol inhibits theconversionof fetal

pregnenolone to progesterone. Progesteronelevels

therefore fall before labor. It is the alteration in the

estrogen: progesteroneratio.
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5.Prostaglandins: Prostaglandins are the important

factors, which initiate and maintain labor. The major

sites of synthesis of prostaglandins areðamnion,

chorion,decidualcellsandmyometrium.

Synthesis is triggered byðrise in estrogen level,

glucocorticoids, mechanical stretching in late

pregnancy, increase in cytokines (ILï1, 6, TNF),

infection, vaginal examination, and separation or

ruptureof the membranes. The prostaglandinsynthesis

reachesa peak during the birth of placentaprobably

contributing to its expulsion and to the control of

postpartumhemorrhage.
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6. Oxytocinandmyometrialoxytocinreceptors:

(i) Large numberof oxytocin receptorsare presentin

the fundus comparedto the lower segmentand the

cervix. (ii) Receptornumberincreasesduringpregnancy

reaching maximum during labor. (iii) Receptor

sensitivity increases during labor. (iv) Oxytocin

stimulatesynthesisand releaseof PGs (E2 and F2Ŭ)

from amnion and decidua. Vaginal examinationand

amniotomycauserisein maternalplasmaoxytocin level

(Fergusonreflex). Fetalplasmaoxytocin level is found

increasedduring spontaneouslabor comparedto that of

mother. Its role in humanlaboris notyetestablished.



WHAT IS FALSE LABOUR

FALSE PAIN: (Synonym: falselabor,spuriouslabor): It

is found more in primigravidaethan in parouswomen.

It usuallyappearsprior to theonsetof truelaborpainby

1 or 2 weeks in primigravidaeand by a few days in

multiparae. Suchpainsareprobablydueto stretchingof

thecervixandlower uterinesegment.

Falselabor pain is: (i) Dull in nature,(ii) confined to

lower abdomenand groin, (iii) not associatedwith

hardeningof theuterus,(iv) theyhaveno otherfeatures

of true laborpainand (v) usuallyrelievedby enemaor

sedative.



SIGNS OF PRELABOUR

PRELABOR: (Synonym: premonitory stage): The 

premonitory stage may begin 2ï3 weeks before the 

onset of true labor in primigravidae and a few days 

before in multiparae. The features are inconsistent and 

may consist of the following: 

ÇCervical changes: A few days prior to the onset of 

labor, cervix becomes ripe. A ripe cervix is (a) soft, 

(b) 80% effaced (<1.5 cm in length), (c) admits one 

finger easily, and (d) cervical canal is dilatable. 

ÇAppearance of false pain 
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ÇñLighteningò: A few weeks prior to the onset of labor

especiallyin primigravidae,the presentingpart sinks into the

true pelvis. It is dueto activepulling up of the lower pole of

theuterusaroundthepresentingpart. It signifiesincorporation

of the lower uterinesegmentinto the wall of the uterus. This

diminishesthefundalheightandhenceminimizesthepressure

on the diaphragm. The mother experiencesa senseof relief

from the mechanicalcardiorespiratoryembarrassment. There

may be frequency of micturition or constipation due to

mechanicalfactorðpressureby theengagedpresentingpart. It

is a welcomesign as it rules out cephalopelvicdisproportion

and other conditions preventingthe head from entering the

pelvic inlet.



TRUE LABOUR PAIN

Truelaborpainis characterizedby:

(i) Painfuluterinecontractionsat regularintervals,

(ii) frequencyof contractionsincreasegradually,

(iii) intensity and duration of contractions increase

progressively,

(iv) associatedwithñshowò,

(v) progressiveeffacementanddilatationof the cervix,

(vi) descentof thepresentingpart,

(vii) formationof theñbagofforewatersòand

(viii) not relievedby enemaor sedatives.
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1.Labor pain: Throughoutpregnancy,painlessBraxton

Hicks contractionswith simultaneoushardeningof the

uterusoccur. Thesecontractionschangetheir character,

becomemore powerful, intermittentandareassociated

with pain. Painmoreoften felt in front of the abdomen

or radiatingtowardthethighs.
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2.Show: With the onset of labor, there is profuse

cervicalsecretion. Simultaneously,thereis slight oozing

of blood from ruptureof capillary vesselsof the cervix

andfrom the raw decidualsurfacecausedby separation

of themembranesdueto stretchingof the lower uterine

segment. Expulsionof cervicalmucusplug mixed with

bloodis calledñshowò.

3.Dilatationof internalos: With theonsetof laborpain,

thecervicalcanalbeginsto dilatemorein theupperpart

than in the lower, the former being accompaniedby

correspondingstretchingof theloweruterinesegment.
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4.Formationofñbagofwatersò: Dueto stretchingof the

lower uterine segment,the membranesare detached

easily becauseof its loose attachmentto the poorly

formed decidua. With the dilatation of the cervical

canal,the lower pole of the fetal membranesbecomes

unsupportedand tendsto bulge into the cervical canal.

As it contains liquor, which has passedbelow the

presentingpart, it is calledñbagof watersò. During

uterine contraction with consequentrise of intra-

amniotic pressure,this bag becomestenseand convex.

After the contractions pass off, the bulging may

disappearcompletely. This is almost a certain sign of

onsetof labor.





STAGES OF LABOR
Conventionally, events of labor are divided into three stages: 

First stage: It starts from the onset of true labor pain and ends 

with full dilatation of the cervix. It is, in other words, the 

ñcervical stageò of labor. Its average duration is 12 hours in 

primigravidae and 6 hours in multiparae. 

Second stage: It starts from the full dilatation of the cervix (not 

from the rupture of the membranes) and ends with expulsion of 

the fetus from the birth canal. It has got two phasesð

(1) The propulsive phaseðstarts from full dilatation up to the 

descent of the presenting part to the pelvic floor. 

(2) The expulsive phase is distinguished by maternal bearing 

down efforts and ends with delivery of the baby. Its average 

duration is 2 hours in primigravidae and 30 minutes in 

multiparae. 
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Third stage: It beginsafterexpulsionof thefetusand

ends with expulsion of the placentaand membranes

(afterbirths). Its averagedurationis about15 minutesin

both primigravidae and multiparae. The duration is,

however,reducedto 5 minutesin activemanagement.

Fourthstage: It is thestageof observationfor at least

1 hour after expulsion of the afterbirths. During this

periodmaternalvitals,uterineretractionandanyvaginal

bleedingare monitored. Baby is examined. Theseare

doneto ensurethatboththemotherandbabyarewell.





PHYSIOLOGY OF NORMAL LABOR

During pregnancythere is markedhypertrophyand hyperplasia

of theuterinemuscleandtheenlargementof theuterus. At term,

the lengthof the uterusmeasuresabout35 cm including cervix.

The fundusis wider both transverselyandanteroposteriorlythan

thelowersegment. Theuterusassumespyriform or ovoidshape.

UTERINE CONTRACTIONIN LABOR: Throughoutpregnancy

there is irregular involuntary spasmodicuterine contractions

which are painless (Braxton Hicks) and have no effect on

dilatationof thecervix. Thecharacterof thecontractionschanges

with the onset of labor. While there are wide variations in

frequency,intensity and duration of contractions,they remain

usuallywithin normallimits in thefollowing patterns.
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ÇThere is good synchronizationof the contractionwavesfrom

both halvesof the uterusand also betweenupper and lower

uterinesegments.

Ç There is fundal dominance of contractions that diminish

graduallyin durationthroughmidzonedownto lower segment.

ÇThewavesof contractionfollow aregularpattern.

ÇTheuppersegmentof theuteruscontractsmorestronglyandfor

a longertime thanthelowerpart.

Ç Intra-amnioticpressurerisesbeyond20 mm Hg during uterine

contraction.

ÇGoodrelaxationoccursin betweencontractionsto bring down

theintra-amnioticpressureto lessthan8 mm Hg.
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During contraction,uterusbecomeshardandsomewhat

pushed anteriorly Simultaneously, the patient

experiences pain which is situated more on the

hypogastric region, often radiating to the thighs.

Probablecausesof painare:

(a) Myometrial hypoxia during contractions (as in

angina),

(b) stretchingof theperitoneumoverthefundus,

(c) stretchingof thecervixduringdilatation,

(d) stretchingof theligamentssurroundingtheuterus

(e) compressionof thenerveganglion.
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ÇIntensity: The intensity of uterine contraction

describesthe degreeof uterinesystole. The intensity

graduallyincreaseswith advancementof laboruntil it

becomes maximum in the second stage during

deliveryof thebaby. Intrauterinepressureis raisedto

40ï50 mm Hg during first stageand about100ï120

mm Hg in secondstageof labor during contractions.

In spite of diminished pain in third stage, the

intrauterinepressureis probably the sameas that in

the secondstage. The diminishedpain is dueto lack

of stretchingeffect.
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ÇDuration: In the first stage,the contractionslast for

about 30 secondsinitially but gradually increasein

duration with the progressof labor. Thus in the

secondstage,the contractionslast longer than in the

first stage.

ÇFrequency: In the early stage of labor, the

contractionscomeat intervalsof 10ï15 minutes. The

intervalsgraduallyshortenwith advancementof labor

until in the secondstage,when it comesevery 2ï3

minutes.
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RETRACTION: Retraction is a phenomenonof the

uterus in labor in which the muscle fibers are

permanentlyshortened. Unlike anyothermusclesof the

body, the uterinemuscleshavethis propertyto become

shortenedonceandfor all.

Contractionis a temporaryreduction in length of the

fibers,which attaintheir full lengthduringrelaxation. In

contrast,retractionresultsin permanentshorteningand

thefibersareshortenedonceandfor all.
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Theneteffectsof retractionin normallaborare:

ð Essentialpropertyin the formationof lower uterine

segmentanddilatationandeffacementof thecervix.

ð To maintainthe descentof the presentingpart made

by the uterine contractionsand to help in ultimate

expulsionof thefetus.

ð To reducethe surfaceareaof the uterus favoring

separationof placenta.

ð Effective hemostasisafter the separationof the

placenta.



RETRACTION PROCESS



EVENTS IN FIRST STAGE OF LABOR

The first stage is chiefly concerned with the 

preparation of the birth canal so as to 

facilitate expulsion of the fetus in the second 

stage. The main events that occur in the first 

stage areð

(a)dilatation and effacement of the cervix 

and 

(b) full formation of lower uterine segment.
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1. DILATATION OF THE CERVIX: Prior to the onset

of labor, in theprelaborphase(Phase-1) theremaybea

certain amount of dilatation of cervix, especially in

multiparaeand in someprimigravidae. Actual Factors

Responsibleare:

ÇUterinecontractionandretraction

Ç Fetalaxispressure

ÇBagof membranes



Uterine contraction and retraction

Thelongitudinalmusclefibersof theuppersegmentare

attached with circular muscle fibers of the lower

segmentand upper part of the cervix in a bucket-

holdingfashion. Thus,with eachuterinecontraction,not

only thecanalis openedup from abovedownbut alsoit

becomesshortenedand retracted. There is some co-

ordination between fundal contraction and cervical

dilatation calledñpolarityof uterusò. While the upper

segmentcontracts,retracts and pushesthe fetus, the

lower segmentand the cervix dilate in responseto the

forcesof contractionof uppersegment.



Fetal axis pressure

In labor with longitudinal lie and with well-fitted

(flexed) fetal headon the cervix, fetal vertebralcolumn

is straightenedby thecontractionsof thecircularmuscle

fibers of the body of the uterus. This allows the fundal

strong contractionforce to be transmittedthrough the

fetal podalicpoleandvertebralcolumnto thewell-fitted

fetal head. This causesmechanicalstretching of the

lower segment and opening up (dilatation) of the

cervicalcanal.



FETAL AXIS PRESSURE
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EFFACEMENT OR TAKING UP OF CERVIX:

Effacementis the processby which the muscularfibers

of the cervix are pulled upward and mergeswith the

fibersof thelower uterinesegment. Thecervix becomes

thin during first stageof labor or even before that in

primigravidae. In primigravidae,effacementprecedes

dilatation of the cervix, whereasin multiparae, both

occur simultaneously. Expulsion of mucus plug is

causedby effacement.



CERVICAL EFFACEMENT
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2. LOWER UTERINE SEGMENT: Beforethe onsetof

labor, there is no complete anatomicalor functional

division of the uterus. During labor the demarcationof

an activeuppersegmentanda relatively passivelower

segmentis more pronounced. The wall of the upper

segment becomes progressively thickened with

progressivethinning of the lower segment. This is

pronouncedin latefirst stage,especiallyafter ruptureof

the membranesand attains its maximum in second

stage. A distinct ridge is producedat the junctionof the

two, called physiologicalretractionring which should

not beconfusedwith thepathologicalretractionringða

featureof obstructedlabor.





EVENTS IN SECOND STAGE OF 

LABOR

Thesecondstagebeginswith thecompletedilatationof

thecervix andendswith theexpulsionof thefetus. This

stageis concernedwith the descentanddelivery of the

fetusthroughthebirth canal.

Secondstagehastwo phases:

(1) Propulsiveðfrom full dilatation until headtouches

thepelvic floor.

(2) Expulsiveðsince the time mother has irresistible

desire to ñbeardownòand push until the baby is

delivered.
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With the full dilatation of the cervix, the membranes

usually ruptureand thereis escapeof good amountof

liquor amnii. Thevolumeof theuterinecavity is thereby

reduced. Simultaneously, uterine contraction and

retraction becomestronger. Delivery of the fetus is

accomplishedby thedownwardthrustofferedby uterine

contractionssupplementedby voluntary contractionof

abdominal musclesagainst the resistanceoffered by

bonyandsoft tissuesof thebirth canal. Thereis always

a tendencyto pushthefetusbackinto theuterinecavity

by the elasticrecoil of the tissueof the vaginaand the

pelvic floor.
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This is effectively counterbalancedby the power of

retraction. Thus, with increasing contraction and

retraction,the uppersegmentbecomesmore and more

thicker with correspondingthinning of lower segment.

Endowedwith powerof retraction,thefetusis gradually

expelledfrom the uterusagainstthe resistanceoffered

by the pelvic floor. After the expulsionof the fetus,the

uterine cavity is permanentlyreducedin size only to

accommodatethe afterbirths. The expulsive force of

uterinecontractionsis addedby voluntarycontractionof

theabdominalmusclescalledñbearingdownòefforts.
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EVENTS IN THIRD STAGE OF LABOR

Thethird stageof laborcomprisesthephaseof placental

separation; its descentto the lower segmentandfinally

its expulsionwith themembranes.

PLACENTAL SEPARATION: At the beginning of

labor, the placentalattachmentroughly correspondsto

an area of 20 cm (8") in diameter. There is no

appreciable diminution of the surface area of the

placental attachmentduring first stage. During the

secondstage,thereis slight but progressivediminution

of the area following successiveretractions, which

attainsits peak immediatelyfollowing the birth of the

baby. Thecavity is muchreducedto accommodateonly

theafterbirths.
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Mechanismof separation: Marked retraction reduces

effectively thesurfaceareaat theplacentalsite to about

its half. But as the placentais inelastic,it cannotkeep

pacewith suchan extentof diminution resultingin its

buckling. A shearingforce is instituted betweenthe

placentaand the placentalsite which brings about its

ultimate separation. The plane of separation runs

throughdeepspongylayer of deciduabasalisso that a

variable thickness of decidua covers the maternal

surfaceof theseparatedplacenta. Therearetwo waysof

separationof placenta:
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(1)Central separation (Schultze): Detachment of

placentafrom its uterineattachmentstartsat the center

resulting in opening up of few uterine sinusesand

accumulation of blood behind the placenta

(retroplacentalhematoma). With increasingcontraction,

moreandmoredetachmentoccursfacilitatedby weight

of the placentaand retroplacentalblood until whole of

theplacentagetsdetached.

(2) Marginal separation(Mathews-Duncan): Separation

startsat the margin as it is mostly unsupported. With

progressiveuterinecontraction,moreandmoreareasof

theplacentagetseparated. Marginalseparationis found

morefrequently.
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SEPARATIONOFTHE MEMBRANES:

The membranes,which are attached loosely in the

active part, are thrown into multiple folds. Those

attachedto the lower segmentare already separated

during its stretching. The separationis facilitatedpartly

by uterine contraction and mostly by weight of the

placentaas it descendsdown from the activepart. The

membranesso separatedcarry with them remnantsof

deciduaveragiving the outersurfaceof the chorion its

characteristicroughness.
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EXPULSION OF PLACENTA: After complete

separationof the placenta,it is forced down into the

flabby(loose)lower uterinesegmentor upperpartof the

vagina by effective contractionand retraction of the

uterus. Thereafter,it is expelledout eitherby voluntary

contraction of abdominal muscles (bearing down

efforts)or by manualprocedure.





PLACENTA
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Mechanism of control of bleeding: After placental

separation,innumerabletorn sinuseswhich have free

circulation of blood from uterine and ovarian vessels

have to be obliterated. The occlusion is affected by

completeretractionwherebythe arterioles,asthey pass

tortuouslythroughthe interlacingintermediatelayer of

the myometrium, are literally clamped. It (living

ligature) is the principal mechanismof hemostasis.

However,thrombosisoccursto occludethetorn sinuses,

a phenomenon,which is facilitatedby hypercoagulable

stateof pregnancy.




