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INTRODUCTION Pregnancyisauniqueperiodinawoman'slifetime. Anumberofanatomic,
physiologic,biochemicalandpsychologicalchangestakeplace.

SKIN CHANGES A numberofchangestakeplacein theskin ofpregnantwomen.
Mechanicalstretchingoftheskinovertheabdomenandbreastscanleadtostriae. The
increasedlevelsofestrogenandprogesteronehavealsobeenimplicated. Usuallystriaeremain
permanentlywithsomechangeincolor. Preventionmaybeachievedwithmoisturizingcreams,
especiallythosecontaininglanolinandotheroilysubstances. Itshouldberealized,however,
thatstriaemaydevelopdespiteanypreventativemeasures.
Vascularspiderneviandpalmarerythemahappenalsoduringpregnancy. Thereisnoclear
explanationforthesechanges,buttheymostlikelyrepresenttheresultofvasodilatationthat
happensintheskinduringpregnancy. Chloasmaandotherpigmentedlesionscanhappenasa
resultofincreasedmelanocyte-stimulatinghormoneactivitywhichinturnisaresultofincreased
estrogenandprogesteronelevels. Theselesionsusuallybeginataboutfivetosixmonths
gestation. Onewaythattheselesionsmaybepreventedisbytheuseofscreeningagentsand
avoidanceofdirectsunlight. Skinpruritusaffectsanumberofwomenanditmayberelatedto
increasedretentionofbilesaltsintheskinsecondarytoestrogeneffects. Scratchingoftheskin
canthenleadtoinfectedexcoriations. Localmeasureswithanti-pruriticcreamsandlotions
usuallyaresufficient.

CHANGESINTHEGASTROINTESTINALSYSTEM Nauseaandvomitingarethemostfrequent
complaintsinvolvingthegastrointestinalsystem andusuallyhappeninearlypregnancywhile
heartburnhappenprimarilyinlatepregnancy. Thegumsbecomehyperemicandedematous
duringpregnancyandtendtobleed. Themuscularwalloftheesophagusisrelaxedandthis
maycausereflux,whichinturncanleadtoesophagitisandheartburn. Thestomachandthe
intestineshavedecreasedmotilitypresumablyduetotheeffectofprogesteroneonsmooth
musclecontractility. Thiscausesanincreaseinthetimethatittakesforthestomachtoempty.
Reducedgastricsecretionhasalsobeendocumentedanditcouldaccountfortheimprovement
ofpepticulcerssometimesobservedinpregnancy. Decreasedmotilityofthelargeintestine
mayleadtoconstipation. Theliverisaffectedsignificantlybypregnancy. Cholestatic
jaundiceisconsideredtobetheresultofestrogeneffectoneliminationofbilirubinbytheliver.
Theeffectofestrogensalso,istoincreaseproteinsynthesisintheliver,whichleadstoincreased
productionoffibrinogenandbindingproteins. Theliverenzymesareusuallyunaffectedwiththe
exceptionofalkalinephosphatase,whichisincreasedatapproximatelytwofoldtofourfoldthat
isaresultofaplacentalproduction.Pregnancyincreasesthesizeanddecreasesthemotilityof
thegallbladder. Thedecreasingmotilityandincreaseinvolume,combinedwithchangesinthe
bile'scomposition.

CARDIOVASCULARCHANGES Ofallchangesthathappeninpregnancy,thesinglemost
importantistheoneinvolvingthecardiovascularsystem. Adequatecardiovascularadaptation
secures good placentaldevelopmentand thus appropriate fetalgrowth. In brief,the
cardiovascularchangesinvolveasubstantialchangeinthebloodvolume,cardiacoutput,heart
rate,systemicarterialbloodpressure,systemicvascularresistance,oxygenconsumptionand
alterationsinregionalbloodflowofvariousorgansystems.

BloodPressure Aslightdecreaseinthesystolicarterialbloodpressureandasignificant
decreaseinthediastolicpressurehavebeenobservedtooccurinnormalpregnancy. This
decreasebecomesevidentinthelatefirsttrimesterandcontinuesthroughoutmostofthe



secondtrimester. Thelowestvaluesarenotedinmidpregnancyandthereaftertheblood
pressurereturnstowardnon-pregnantlevelsbeforeterm. Thedegreeofchangeintheblood
pressureparametershasbeenfoundtobeaffectedbyparity,smoking,preexistinghypertension,
maternalageand ethnicbackground. In thetypicalnormalpregnancythemean arterial
pressure(diastolicplus1/3ofthedifferencebetweensystolicanddiastolic)islessthan85mm
ofmercury. Studieshavefoundthatwhenthemeanarterialbloodpressureinthemidsecond
trimesterishigherthan90mm ofmercury,thereisincreasedperinatalmortalityandmorbidity.

SystemicVascularResistance Normalpregnancyisassociatedwithasignificantfallin
systemicvascularresistance. Asaresult,thediastolicbloodpressuredropsaswellasthe
systolic. However,thediastolicbloodpressuredropsmorethanthesystolicleadingtoa
wideningofthepulsepressure.Themechanism forthischangeisnotentirelyclear. Ithasbeen
speculated,however,thatasignificantportionofthisdeclineiscausedbythedevelopmentofa
low resistance circulation in the pregnant uterus. Estrogens, Prolactin, circulating
prostaglandinsPGE2andPGI2mayberesponsibleforthevasodilatationthatcancauseadropin
theperipheralresistance. Inaddition,theprofounddilatation oftheskinvesselsasaresultof
theincreasedmaternalbodyheatdissipationmaycontributetothedropinthesystemicvascular
resistance.

BloodFlowChangesinVariousOrganSystemsDuringPregnancy
Themostprofoundchangesinregionalbloodflow occurintheuteruswitha5to10fold

increase. This change starts early in pregnancy and continues untilalmost term.
Approximately20% ofthematernalcardiacoutputperfusestheuterinevessels(placentaland
nonplacental). Thekidneysalsodemonstratesubstantialincreaseoftheregionalbloodflowas
muchas30to80percentandatthesametimea50percentincreaseinglomerularfiltrationrate
isnoted. Theregionalbloodflow intheextremitiesalsoincreasesandmoresointhehands
thanthelegs. Asitwasmentionedpreviously,thereisasignificantdilatationintheskinvessels
whichleadstoanincreaseintheregionalbloodflow. Thesechangesintheskinvesselsmay
causewarm skin,clammyhands,vascularspiders,andpalm erythema. Thelivercirculationis
notaffectedverymuchandthesameistrueforthebrainbloodflow whichisautoregulated.
Thebloodflow tothebreastisincreasedduringpregnancytopreparethebreastforlactation.
Theeffectofpregnancyoncoronarybloodflow isstillunknown. Itissafe,however,to
speculatethatanincreasemayhappensinceaugmentationofcardiacfunctionispresentduring
pregnancy.

CardiocirculatoryChangesDuringLaborandDelivery
Duringlaborsignificanthemodynamicchangestakeplace. Thesechangescaninpartbe

explainedbytheeffectoftheuterinecontractions,whichmaycauseasignificantincreaseof300
to 500 mlin centralblood volume,and in partbytheeffectofpain and anxietyon the
cardiovascularsystem. Itisimportanttonoteherethatinthelateralposition,cardiacoutput
betweencontractionsishigherthaninthesupinepositionandtheincreaseduringcontractionsis
smaller. Theeffectofuterinecontractionsduringlaborontheheartrateisvariable. Some
investigatorshavereportedanincreaseintheheartrateandothershavereportedadeclineinthe
heartrate.

MUSCULARSKELETALANDNEUROLOGICSYMPTOMS Anumberofwomenmayexperience
backacheintheupperback,whichissecondarytomuscletensionfrom increasingbreastsizeA
woman'sbreastsgrowduringpregnancy,usually1to2cupsizes[citationneeded]andpotentially
severalcupsizes.AwomanwhoworeaCcupbrapriortoherpregnancymayneedtobuyanF
cuporlargerbrawhilenursing.[6]A woman'storsoalsogrowsandherbrabandsizemay
increaseoneortwosizes.[7][8]Anaverageof80% ofwomenwearthewrongbrasize,[9]and
motherswhoarepreparingtonursecanbenefitfrom aprofessionalbrafittingfrom alactation
consultant.[8]Oncethebabyisbornuptoabout50鈥 �73hoursafterbirth,themotherwill

experienceherbreastsfillingwithmilk(sometimesreferredtoas鈥渢 hemilkcomingin鈥�).
Oncelactationbegins,thewoman'sbreastsswellsignificantlyandcanfeelachy,lumpyand



heavy(whichisreferredtoasengorgement).Herbreastsmayincreaseinsizeagainbyan
additional1or2cupsizes,butindividualbreastsizemayvarydependingonhowmuchtheinfant
nursesfrom eachbreast.[7][8]Aregularpatternofnursingisgenerallyestablishedafter8鈥�12
weeks,andawoman'sbreastswillusuallyreduceinsize,butmayremainabout1cupsizelarger
thanpriortoherpregnancy
anddiscomfort. Mostwomen,however,experiencelow backpainsecondarytomuscular
fatigueandstrainthatiscausedbythechangesinbodybalancefrom thegrowinguterus.
Severalpatientsalsomayexperiencepressureonnerverootsthatinturnmayleadtomuscular
spasmsandpelvicjoinedpainssecondarytoboneligamentrelaxationfrom thesexhormones.
Thechangesthathappenontheligamentsandthecartilageofthepelvicbonessecondarytothe
sexhormonesmayalsoleadsomewomentopresentwithgaitalterations. Finally,anumberof
womenmayexperienceparesthesias(numbnessandtinglingoffingersandtoes). Anumberof
theories are suggested forthe explanation ofthese symptoms. The fingers and upper
extremitiesareeffectediflordoticpostureisextreme;theheadandneckareflexed,puttingstrain
onthebrachialnervesandcausingtinglingofhandsandarms. Toesandlowerextremitiesare
affectedifgraviduteruspressesonfemoralveinsandnervessupplyinglowerextremities,thus
interferingwithcirculationandcausingparesthesias. Edemamaycausepressureandtingling
ofhandsorfeet,especiallyinhandswhenrisinginthemorning. Sometimesexcessiveedema
ofthehandsmayleadtocarpaltunnelsyndrome. Finally,VitaminBdeficiency,hypoglycemia
andhyperventilationhavebeensuggestedascausesofthesesymptoms.

CHANGESINTHEREPRODUCTIVESYSTEM Rhythmictighteningsoftheuterusoccuraspart
ofpreparatorychangesforlabor. ThesearecalledBraxton-Hickscontractionsandsincethe
adventofultrasound,canbeseenasearlyaseight tonineweeks. Asthepregnancyadvances
thesecontractionsbecomemorefrequentandtheyaremorelikelytobefeltbythepatient.
Usuallytheyhappenevery5to20minutesandsometimestheymaylastaslongas30minutes.

PHYSIOLOGICALRESPIRATORYCHANGES AnatomicChanges Mucosaledemaand
hyperemiasecondarytocapillaryengorgementarecommonfindingsinthenasopharynxandthe
trachealbronchialtract. Infactthemajorityofpregnantwomenhaverednessandswellingof
thelungsthatattimescanproducechangesinthevoice. Changesalsooccurinchest
circumference(6to7cm.),verticaldiameter(4to5cm.),andthesubsternalangle(from 70to
105degrees). Theincreaseinchestcircumferencecompensatesfortheelevationofthe
diaphragm,sothatessentiallythereisnochangeintheoverallvolumeofthethoraciccavity.
PulmonaryVentilation Duringnormalpregnancythepatientsareinastateofhyperventilation.
The arterialCO2 declines and the maternalarterialblood pH remains unchanged by
compensatoryincreaseinrenalexcretionofbicarbonate,whichdecreasesto21mEq/Lfrom 27
mEq/L. This hyperventilation ofpregnancyseems to be related to the directaction of
progesteroneontherespiratorycenter. ThiseffectwiththeloweringoftheCO2intheblood
facilitatesremovalofCO2from fetalcellsandproducesaCO2tensioninthefetussimilarto
whatwillbefoundinthenewborn.


