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MEDICINEANDSURGERY

PHS303-RENALPHYSIOLOGY,BODYFLUIDSANDTEMPERATURE

REGULATION.

1.) Discussthepathophysiologicalprocessinvolvesinrenalfailure:
Itisestimatedthatkidneydiseaseaffects31millionpeopleintheUnitedStatesalone,and

globally1in10peoplehavesomeform ofkidneydisease. Alsocalledrenaldisease, kidney

disease isthegeneralterm fordamagethatreducesfunctionofthekidney. Chronickidney

disease(CKD) occurswhenkidneysarenolongerabletocleantoxinsandwasteproductfrom

thebloodandperform theirfunctionstofullcapacity.Thiscanhappenallofasuddenorover

time.1 Chronickidneydisease(CKD)hasfivedistinctstages.

Everyday,our twokidneysfilterabout120to150quartsof bloodtoproduceabout1to2

quartsofurine,composedofwastesandextrafluid.2 Healthy kidneyshelpregulateblood

pressure,removewasteandwater,signalyourbodytomakeredbloodcells,andhelpregulate

growthinchildren.

Inadditiontothedifferentphasesofchronickidneydisease,orCKD(listedbelow),thereare

differenttypesofkidneydisease,withdifferentcausesandrequiringdifferenttreatments.NKI

andthiswebsiteprovidedetailedinformationaboutthediseasesthatcause.

FiveStagesofKidney

The (NKF)createdaguidelinetohelpdoctorsidentifyeachlevelofkidneydisease.TheNKF

dividedkidneydisease(CKD)intofivestages.Identifyingthestageofkidneydiseaseapersonis

inhelpshealthcarepractitionersprovidethebestcare,sinceeachstagerequiresdifferent

treatment.

Tounderstandeachstage,wemustfirstunderstandhowkidneyfunctionismeasured.The

universallyacceptedmeasureofkidneyfunctionisGlomerularFiltrateRegulation(GFR).Kidney

functionismeasuredbyhoweffectivelyyourkidneyscleanyourblood.Themainwayof

estimatingGFRisabloodtesttodeterminethelevelofCreatinineintheblood,orserum

creatinine.Askidneyfunctiondeclines,thelevelsofcreatinineincrease.

AnequationisusedtodetermineGFR.Inadditiontoserum creatinine,factorssuchasage,race,



andgenderareincludedintheequation.Additionalfactorsthatmaybeincludedareweightand

bloodurea,serum albumin.

Thefivestagesofkidneydisease,orCKD,andtheGFRforeachstage,isshownbelow:

Stage1withnormalorhighGFR(GFR>90mL/min)

Stage2MildCKD(GFR=60-89mL/min)

Stage3AModerateCKD(GFR=45-59mL/min)

Stage3BModerateCKD(GFR=30-44mL/min

Stage4SevereCKD(GFR=15-29mL/min)

Stage5EndStageCKD(GFR<15mL/min)

2.) Withtheaidofsuitablediagramsdiscussthetypesofdialysisyouknow

Whatisdialysis?

Thekidneysfilteryourbloodbyremovingwasteandexcessfluidfrom yourbody.Thiswasteis



senttothebladdertobeeliminatedwhenyouurinate.

Dialysisperformsthefunctionofthe kidneys iftheyve failed.AccordingtotheNationalKidney

Foundation,end-stagekidneyfailureoccurswhenthekidneysareperformingatonly 10to15

percent oftheirnormalfunction.

Dialysisisatreatmentthatfiltersandpurifiesthebloodusingamachine.Thishelpskeep

your fluids and electrolytes inbalancewhenthekidneyscantdotheirjob.

Dialysishasbeenusedsincethe1940stotreatpeoplewith kidneyproblems.

Whyisdialysisused?

Properlyfunctioningkidneyspreventextrawater,waste,andotherimpuritiesfrom accumulating

inyourbody.Theyalsohelpcontrolbloodpressureandregulatethelevelsofchemical

elementsintheblood.Theseelementsmayinclude sodium and potassium.Yourkidneyseven

activateaform of vitaminD thatimprovestheabsorptionofcalcium.

Whenyourkidneyscantperform thesefunctionsduetodiseaseorinjury,dialysiscanhelpkeep

thebodyrunningasnormallyaspossible.Withoutdialysis,saltsandotherwasteproductswill

accumulateintheblood,poisonthebody,anddamageotherorgans.

However,dialysisisntacureforkidneydiseaseorotherproblemsaffectingthekidneys.

Differenttreatmentsmaybeneededtoaddressthoseconcerns.

Whatarethedifferenttypesofdialysis?



Therearethreedifferenttypesofdialysis.

Hemodialysis

Hemodialysisisthemostcommontypeofdialysis.Thisprocessusesanartificialkidney

(hemodialyzer)toremovewasteandextrafluidfrom theblood.Thebloodisremovedfrom the

bodyandfilteredthroughtheartificialkidney.Thefilteredbloodisthenreturnedtothebody

withthehelpofadialysismachine.

Togetthebloodtoflowtotheartificialkidney,yourdoctorwillperform surgerytocreatean

entrancepoint(vascularaccess)intoyourbloodvessels.Thethreetypesofentrancepointsare:

Arteriovenous(AV)fistula.Thistypeconnectsanarteryandavein.Itsthepreferredoption.

AVgraft. Thistypeisaloopedtube.

Vascularaccesscatheter. Thismaybeinsertedintothelargeveininyourareaoftheneck.

BoththeAVfistulaandAVgraftaredesignedforlong-term dialysistreatments.Peoplewho

receiveAVfistulasarehealedandreadytobeginhemodialysistwotothreemonthsaftertheir



surgery.PeoplewhoreceiveAVgraftsarereadyintwotothreeweeks.Cathetersaredesigned

forshort-term ortemporaryuse.

Hemodialysistreatmentsusuallylastthreetofivehoursandareperformedthreetimesper

week.However,hemodialysistreatmentcanalsobecompletedinshorter,morefrequent

sessions.

Mosthemodialysistreatmentsareperformedatahospital,doctorsoffice,ordialysiscenter.

Thelengthoftreatmentdependsonyourbodysize,theamountofwasteinyourbody,andthe

currentstateofyourhealth.

Afteryouvebeenonhemodialysisforanextendedperiodoftime,yourdoctormayfeelthat

yourereadytogiveyourselfdialysistreatmentsathome.Thisoptionismorecommonfor

peoplewhoneedlong-term treatment.Hemodialysisrisksinclude:

 lowbloodpressure

 anemia,ornothavingenough redbloodcells

 musclecramping

 difficultysleeping

 itching

 highblood potassium levels

 pericarditis,aninflammationof themembranearoundtheheart

 sepsis

 bacteremia,orabloodstream infection

 irregularheartbeat

 suddencardiacdeath,theleadingcauseofdeathinpeopleundergoingdialysis

Peritonealdialysis

Peritonealdialysisinvolvessurgerytoimplantaperitonealdialysis(PD)catheterinto

your abdomen.Thecatheterhelpsfilteryourbloodthroughtheperitoneum,amembraneinyour

abdomen.Duringtreatment,aspecialfluidcalleddialysateflowsintotheperitoneum.The

dialysateabsorbswaste.Oncethedialysatedrawswasteoutofthebloodstream,itsdrained

from yourabdomen.



Thisprocesstakesafewhoursandneedstoberepeatedfourtosixtimesperday.However,

theexchangeoffluidscanbeperformedwhileyouresleepingorawake.

Therearenumerousdifferenttypesofperitonealdialysis.Themainonesare:

Continuousambulatoryperitonealdialysis(CAPD). InCAPD,yourabdomenisfilledand

drainedmultipletimeseachday.Thismethoddoesntrequireamachineandmustbeperformed

whileawake.

Continuouscyclingperitonealdialysis(CCPD). CCPDusesamachinetocyclethefluidin

andoutofyourabdomen.Itsusuallydoneatnightwhileyousleep.

Intermittentperitonealdialysis(IPD). Thistreatmentisusuallyperformedinthehospital,though

itmaybeperformedathome.ItusesthesamemachineasCCPD,buttheprocesstakeslonger.

Continuousrenalreplacementtherapy(CRRT)

Thistherapyisusedprimarilyintheintensivecareunitforpeoplewith acutekidneyfailure.Its

alsoknownashemofiltration.Amachinepassesthebloodthroughtubing.Afilterthenremoves

wasteproductsandwater.Thebloodisreturnedtothebody,alongwithreplacementfluid.This

procedureisperformed12to24hoursaday,generallyeveryday.

Arethereanyalternativestodialysis?

Dialysisistime-consumingandexpensive.Noteveryonechoosesit,particularlyiftheyre

experiencingsevere,acutekidneyfailure.

Ifyoudecidenottopursuedialysis,thereareothertreatmentoptionsthatmayhelpmanage

yoursymptoms.Oneoftheseoptionsisanemiamanagement.Whenthekidneysareworking

properly,thehormoneerythropoietin(EPO)isproducednaturallyinthebody.Tohelpwithan

under-functioningkidney,youcangetaninjectionofEPOeveryweek.

Maintaininggoodbloodpressurecanhelpslowthedeteriorationofyourkidney.Drinkfluidsto

avoid dehydration.Talktoyourdoctorbeforetakingany anti-inflammatorydrugs,

including ibuprofen (Advil)and diclofenac (Solaraze,Voltaren).

A kidneytransplant isanotheroptionforsomepeople.Itsalsoalong-term commitment.Talkto

yourdoctortoseeifatransplantisrightforyou.Youmight notbe agoodcandidateforakidney

transplantifyou:

smoke,heavilyusealcohol,areobeseorhaveanuntreatedmentalhealthcondition.


