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QUESTION1:Discussthepathophysiologicalprocessinvolvedinrenalfailure.

ANSWER:Renalfailureisduetodysfunctioningofkidneys.Wehaveacuterenalfailure

andchronicfailure.Pathophysiologicalprocessjustmeansthefunctioningofthe

diseasedorgans.

ACUTERENALFAILUREORACUTEKIDNEYINJURY:Thisisarapiddecreaseinrenal

functionoverdaystoweeks,causinganaccumulationofnitrogenousproductinblood

(azotemia)withorwithoutreductioninamountofurineoutput.Itoftenresultsfrom

inadequaterenalperfusiondueseveretrauma,illnessorsurgerybutitissometimes

causedbyarapidlyprogressiveintrinsicrenaldisease.Symptomsmayincludeanorexia,

nausea,vomiting.Seizuresandcomamayoccurifconditionisuntreated.Fluid,

electrolyteandacid-basedisordersdevelopquickly.Creatinineandureabuildupin

bloodoverseveraldaysandfluidandelectrolytedisordersdevelop.Themostseriousof

thesedisordersarehyperkalemiaandfluidoverload(possiblycausingpulmonary

edema).Phosphateretentionleadstohyperphosphatemia.Hypocalcemiaisthoughtto

occurbecausetheimpairedkidneynolongerproducescalcitriol.Acidosisdevelops

becausehydrogenionscannotbeexcreted.Withsignificanturemia,coagulationmaybe

impairedandpericarditismaydevelop.Urineoutputvarieswiththetypeandcauseof

AKI.

CHRONICRENALFAILUREORCHRONICKIDNEYDISEASE:Thisisalong-standing,

progressivedeteriorationofrenalfunction.Renalfunctionisclinicallymonitoredby

measurementofserum creatinine,bloodureanitrogen(BUN)andurinalysis.

 Onceserum creatinineinanadultreaches3mg/dL,renaldiseaseisirreversible

andaprogressiontoESRDisinevitable.

 AzotemiameansanelevationofBUN

 Uremiameanspresenceofsymptomssecondarytorenalnitrogenretention.This



iswhenBUNexceeds100mg/dL.Atthisstage,75%ofrenalfunctionhasbeen

lost.

Symptomsslowlydevelopandinadvancedstagesincludeanorexia,nausea,vomiting,

stomatitis,dysgeusia,nocturia,lassitude,fatigue,pruritus,decreasedmentalacuity,

muscletwitchesandcramps,waterretention,undernutrition,peripheralneuropathies

andseizures.ChronicrenalfailureorCKDisaprogressorregressionfrom acuterenal

failure.Itwasinitiallydescribedasdiminishedrenalreserveorrenalinsufficiency,which

mayprogresstorenalfailure(end-stagerenaldisease).Initially,asrenaltissueloses

function,thereareafewabnormalitiesbecausetheremainingtissueincreasesit

performance(renalfunctionaladaptation).Decreasedrenalfunctioninterfereswiththe

kidneys’abilitytomaintainfluidandelectrolytehomeostasis.Italsointerfereswiththe

maintenanceofnormallevelsofnormalbloodpressure,hematocrit,sodium,water,

potassium andacid-basebalance.Theabilitytoconcentrateurinedeclinesearlyandis

followedbydecreasesinabilitytoexcreteexcessphosphate,acid,andpotassium.

Whenrenalfailureisadvanced(i.e.whenglomerularfiltrationrate[GFR]≤

15mL/min/1.73m2),theabilitytoeffectivelydiluteorconcentrateurineislost;thus,

urineosmolality.

PATHOPHYSIOLOGYOFCHRONICRENALFAILURE

 Regardlessofprimarycauseofnephronloss,someusuallysurviveorareless

damaged.

 Thesenephronsadaptandenlarge,andclearancepernephronmarkedly

increases.

 Iftheinitiatingprocessisdiffuse,suddenandsevere,suchasinsomepatients

withrapidlyprogressiveglomerulonephritis(crescenticglomerulonephritis),

acuteorsubacuterenalfailuremayensuewiththerapiddevelopmentofESRD.

 Inmostpatients,diseaseprogressionismoregradualandnephronadaptationis

possible.

 Focalglomerulosclerosisdevelopsintheglomeruli,andtheyeventuallybecome

non-functional.

 Atthesametimeasdevelopmentoffocalglomerulosclerosis,proteinuria

increasesandsystemichypertensionworsens.

 Thisprocessofnephronadaptationhasbeentermedthe“finalcommonpath”.



 Adaptednephronsenhancetheabilityofthekidneytopostponeuremia,butthis

leadstothedemiseofthenephrons.

 AdaptednephronshavenotonlyanenhancedGFRbutalsoenhancedtubular

functionsintermsof,forexample,potassium andprotonsecretion.

 AllCRFpatientswiththeexceptionofthosewithmedullarycystickidneydisease

havefixedproteinuria(>200mg/24hours).

 Hypertensiondevelopsin95%ofpatientswithCRFbeforeESRDdoesandthisis

duetoretentionofNaCl.

 Heartfailureiscommonandduetosodium andwaterretention,acid-base

changes,hypocalcemia.Uremiamayalsoimpairmyocytefunction.

QUESTION2:Withtheaidofsuitablediagrams,discussthetypesofdialysisyouknow.

ANSWER:Dialysisisatreatmentthatfiltersandpurifiesthebloodusingamachine.It

helpstokeepyourfluidsandelectrolytesinbalancewhenthekidneyscan’tdotheirjob.



End-stagekidneyfailureoccurswhenthekidneysareperformingonlyabout10-15%of

theirnormalfunction.Functionsofkidneysaretofilteryourbloodbyremovingwaste

andexcessfluidfrom yourbody.Theyalsohelptocontrolbloodpressureandregulate

thelevelofchemicalelementsintheblood.Theseelementsmayincludesodium and

potassium.Thekidneysevenactivateaform ofvitaminDthatimprovestheabsorption

ofcalcium.Whenthekidneyscannotperform thesefunctions,dialysiscanhelptokeep

thebodyrunningasnormalaspossible.

TYPESOFDIALYSIS

 HEMODIALYSIS:Hemodialysisisthemostcommontype.Thisprocessinvolves

usinganartificialkidney(hemodialyzer)toremovewasteandextrafluidfrom the

blood.Thebloodisremovedfrom thebodyandfilteredbyanartificialkidney

whichhasahemofilter.Thefilteredbloodisthenreturnedtothebodyviadialysis

machine.Togetbloodtoflowtotheartificialkidney,thedoctor-in-chargewill

perform asurgerytocreateanentrancepoint(vascularaccess)intothepatient’s

bloodvessels.Totalamountofbloodinthedialysismachineatatimeisabout

500mL.Therateofbloodflowthroughthedialysismachineisabout200to300

mL/minute.Therateofdialysateflowisabout500mL/minute.Thethreetypes

ofentrancepointsare:

 Arteriovenous(AV)fistula:Thistypeconnectsanarteryandavein.Itis

thecommonandpreferredoption.

 AVgraft:thistypeisaloopedtube

 Vascularaccesscatheter:thismaybeinsertedintothelargeveininthe

neck.

AVfistulaandAVgraftaredesignedforlongterm dialysistreatments.People

whoreceiveAVfistulasarehealedandreadyfordialysistwotothreemonthsaftertheir

surgery.PeoplewhoreceiveAVgraftsarereadyintwotothreeweeks.Cathetersarefor

short-term ortemporaryuse.Hemodialysistreatmentsusuallylastthreetofivehours

andareperformedthreetimesaweek.However,thetreatmentscanbecompletedin

shorter,morefrequentsessions.Thelengthoftreatmentdependsonbodysize,the

amountofwasteinthebodyandcurrentstateofbodyhealth.



RISKSINVOLVEDINHEMODIALYSIS

 Lowbloodpressure

 Anemia

 Musclecramping

 Difficultysleeping

 Itching

 Highbloodpotassium levels

 Pericarditis,aninflammationofmembranearoundtheheart

 Sepsis

 Irregularheartbeat

 Suddencardiacdeath(thisistheleadingcauseofdeathinpeopleundergoing

dialysis)



 PERITONEALDIALYSIS:Peritonealdialysisinvolvesasurgerytoimplanta

peritonealdialysis(PD)catheterintoyourabdomen.Thecatheterhelpstofilter

yourbloodthroughtheperitoneum,amembraneintheabdomen.Duringdialysis,

aspecialfluidcalledDIALYSATEflowsintotheperitoneum.Thedialysate

absorbswaste.Oncethedialysatedrawsthewasteoutofthebloodstream,itis

drainedfrom theabdomen.Ittakesafewhoursandneedstoberepeatedfourto

sixtimesperday.However,theexchangeoffluidcanbedonewhetherawakeor

asleep.Therearedifferenttypesofperitonealdialysis.Themainonesinclude:

 Continuousambulatoryperitonealdialysis(CAPD):Theabdomenisfilled

anddrainedmultipletimeseachday.Thismethoddoesn’trequirea

machineandmustbeperformedawake.

 Continuouscyclingperitonealdialysis(CCPD):Itusesamachinetocycle

thefluidinandoutoftheabdomen.Usuallydoneatnightwhenasleep.

 Intermittentperitonealdialysis(IPD):Thistreatmentisusuallydonein

thehospital,thoughitmaybeperformedathome.Itusesthesame

machineasCCPDbuttakeslonger.



RISKSINVOLEDINPERITONEALDIALYSIS

 Increasedriskforinfectionsinoraroundthecathetersiteinthe

abdominalcavity.E.g.peritonitis

 Abdominalmuscleweakening

 Highbloodsugarduetodextroseindialysate

 Weightgain

 Hernia

 Fever

 Stomachpain

 CONTINOUSRENALREPLACEMENTTHERAPY(CRRT):Thistherapyisused

primarilyintheintensivecareunitforpeoplewithacutekidneyfailure.Itisalso

knownashemofiltration.Amachinepassesthebloodthroughtubing.Afilter

removeswasteproductsandwater.Thebloodisreturnedtothebodyalongwith

replacementfluid.Thisprocedureisusuallyperformed12to24hoursaday,

generallyeveryday.

RISKSASSOCIATEDWITHCRRT

 Infection

 Hypothermia

 Lowbloodpressure

 Electrolytedisturbances

 Bleeding

 Delayedrenalrecovery

 Weakeningofbones

 anaphylaxis




